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The mean of Binomial distribution B(n, p) is : ;
(1) np (2) np -1 (3) np -2 4) np -3

Given that E[X + 4] = 10 and E[X + 4]2 = 116, then Var[X] is equal to :

(1) 4 2) 8 3) 12 4) 16

Let 'X' be a continuous random variable with Probability 'Density Function
ax, 0<x<1
a, 19 xs 2

Fx= —ax+3a, 25x<3
0, - 22>3

Then the value of 'a' is given by :

(1) 04 2) 05 3) 03 © 4 0.1

. Let X be a continuous random variable with Probability Density Function

ax, 0<x<l1
a, 1sx<2

Dlw e 2<x<3
0, RN

Then the value of P(X < 1.5) is given by :

(1) 05 (2) 0.81 3) 0.19 4) 0.17

The moment generating function of Poisson Distribution is :
(1) eMet -1 @) € -1 3) 2 -} @) ra-é

Which of the following is the median of the exponential distribution with parameter A ?
1) A () A 3 X @ x?

.- The Quartile Deviation of the normal distribution is :

3 2 2 3
8)) Q.D.-Zc 2) Q.D.—gc 3) Q.D.—go 4) Q.D.—ZG

If A and B are two independeni events, then P(A N B)is equal to :
(1) P(A)P(B) (2) 1-P(AU B)
(3) [1-PA)][1 - P(B)] (4) All of the above

PHD-EE-2023-24/(Statistics)(SET-Y)/(A) P.T.O.




10.

11,

12

13.

14.

15.

16.

&

If event A and event B has occurred and it is known that P(B) = 1, the conditional
probability P(A/B) is equal to : i

(1) P(A) (2) P(B) (3) One 4) Zero

The recurrence formula for geometric distribution is given by :

() p(x +1) = gp(x + i) 2) p(x) = gp(x + i)

() plx + i) = gp(x) 4) p() =p(x + i)

The correct relationship between AM,GM, and HM. is :

(1) AM=GM.=HM. (2) GM.2AM.>HM.
3) HM.2GM.ZAM. 4 AM.2GM.>HM

Average wages of workers of factory are Rs. 550 per month and the standard deviation
of wages is 110. The coefficients of variation is :

(1) 30% (2) 15% 3) 500% 4) 20%

distribution is :
(1) 0 (2) 16 (3) 32 “4) 8

If Quartile deviation of a set of observations is given as 6.4 and the value of first
quartile is 5. What is the value of the third quartile ?

(1) 12 (2) 153 3) 17.8 4) 202

For a leptokurtic frequency curve, the measures of kurtosis is :

() o 2) -3 (3) less than 1 (4) greater than 3
Standard error of the sample correlation coefficient '7' is based on 'n’ paired values is :

1+ 2 142 1-p2 1+ r2

1 3 4
(1) 7 () n_ 3 e C)) e
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18.

19,

20.

21.

22,

23.

Given the following set of equations :
X+ 4x— x3=3
S5x+2x+3x=4
The basic feasible solution involving x and x, is :

5 11 S 11 < 3

The range of a partial correlation coefficient is :

(1) Oto (2) =0 t0 oo @owl " T
The term regression was introduced by :
(1) Sir Francis Galton (2) R.A. Fisher
(3) Karl Pearson (4) P.C. Mahalanobis
If Regression Equations are :
6y =5x+90
I5x=8y + 30
And the variance of x = 4, then the correlation coefficient between 'x' and 'Y'is :
(1) 0.45 (2) 0.67 (3) 0.78 (4) 0.88

The pgf of a certain distribution is given as :

P()=3s*-25+6

What is the mean of this distribution ?

(1) 2 (2 3 (3) 4 @5

The relation between student's -t and F-distribution is -
() Fy=1 @) F =g ) B,=k @) F,=1

The minimum variance unbiased estimator of 82 based on a sample of size 'n’ from
N@®1)is:

G X oiln 2 X2+1/n
3) X(X;-X)/n @ X (X; -X%)/n-1)

PHD-EE-2023-24/(Statistics)(SET-Y)/(A) : P.T.O.



24,

25.

26.

27.

28.

29.

30.

The Bayes estimator of a parameter under squared error loss function is :
(1) Posterior mean (2) Posterior median

(3) Posterior mode (4) Posterior variance

The decision criteria in SPRT depends on the function of :
(1) Typel error (2) Type Il error
(3) Both type I and type II error (4) Neither Type I nor Type II error

What is an unbiased estimator of 0 for the distribution f{x, 6) = 0 e_ax e ?

(n-DX 1
n (n-DX

=1 EA
(M (2) 5 (3 vy 4

Given a random sample :

f(x,9)=—27(a—x),0<x<a
o

What is the MLE of a ?

2
(nHXx 2) 2X‘ 3) 2%_ 4) 22(_

For a particular hypothesis test, the probabilities of type I and type II errors are
respectively, 0.05 and 0.09. The power of the test is :

(1) 0.95 (2) 0.14 (3) 0.86 4 091
A random sample of 100 articles are taken from a batch of 2000 articles shows that the

average diameter of the articles is 0.354 and a standard deviation 0.048. What is the
95% confidence interval for the average diameter of the batch ?

(1) (0.2934,0.4235) (2) (0.3448,0.3632)
(3) (0.3021,0.3824) (4) (0.3923,0.4212)
Which of the following is true ?

(1) Unbiased estimator is always efficient.

(2) Consistent estimator is always unbiased.

(3) Unbiased estimator is always consistent.

(4) MLE is always a function of sufficient statistic.
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31.

32.

33.

35.

36.

37.

In SRSWOR, if 5 =50, n = 100, N = 500, then the estimated population total is :

(1) 250 (2) 500 (3) 25000 (4) 2500
Headquarters of Field Operations Division of NSSO are located at :
(1) New Delhi (2) Kolkata (3) Bombay (4) Chennai
The variance of stratified sampling mean ¥, is :
i o, Liah b oLs5os
: Zh—l Nh n, Zh—l n, Nh
E budn solade?” b §dio dole g0
3) _(———— p “) -(——~}Wh5h
2 Ny, m, 2 n, Ny
In simple random sampling, the biased of ratio estimator js unbiased if :
(1) They are independent (2) They are uncorrelated
(3) They are correlated (4) They are dependent

Wishart distribution (62, ») follows -

(1) oy distribution (2) N(0, 6?) distribution
B oo lnis AN
3) distribution (4) Beta distribution
n

Hotelling 7% can be approximated to statistic 'F' with usual notation as test criteria
following the inequality for rejection as :

M T°>F,, .of cn>p @) T <Fpppaf 0rn>p
3) 72> ::11) Fnl ®asp @& 725 HFN,_ L f ®n>p

A measure of association between a discriminant function and a set of dummy
variables that define the group membership is known as :

(1) Multivariate Correlation (2) Mu]ticollincan’ty
(3) Canonical Correlation (4) Biserial Correlation
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38. The ratio of number of reblications required in CRD and RBD for the same amount of
information is : )

(1) 32 (2} 53 (3) 54 4) 335

39. In a Randomised Block Design, we always have :
(1) Number of blocks = Number of treatments
(2) Number of blocks > Number of treatments
(3) Number of blocks < Number of treatments
(4) All of the above

40. The additional effect gained due to combined effect of two or more factors is known

as :
(1) Main Effect (2) Interaction Effect
(3) Either (1) or (2) (4) Neither (1) or (2)

41. For a standard n X n Latin Square, how many different Latin squares can be obtained
with the same standard ?

(1) n! (n=2)! _ (2) (n=1)! (n=2)!
(3) n! (n—1)! @) n! (n+1)!

42. The condition for the time reversal test to hold good with usual notations is :
(1) By x By =1 (2) Box By =0
(3) Ry/Bo =1 (4) Ry+ R =1

43. Weight in Laspeyre's price index number is known as ............ :
(1) Quantity during the current year
(2) Quantity in the base year
‘(3) Price during the current year
(4) Price in the base year

44. In India, the collection of vital statistics started for first time in :
(1) 1720 (2) 1886 (3) 1969 (4) 1946
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45. Fisher's ideal formula does not satisfy ........... s
(1) Time Reversal Test (2) Circular Test
(3) Factor Reversal Test (4) Unit Test

46. If I, is the number of persons living at the age 'x’ and 'L,’ the number of persons living
in the mid of 'x' and '(x + 1)’ years, then the relation between I, and L is:

1

O L="d .+, ) Lx=(f+lx)
2 2

o) L=1 @ L=1 ,
x+§ = I+E

47. Fertility rates mainly depend on :
(1) Total female population
(2) Total population
(3) Female population of child bearing age
(4) Number of newly born babies

48. If the quantity demanded of a commodity is unresponsive to change in prices, then the
demand of that commodity is :

(1) Perfectly Inelastic (2) Elastic
(3) Unit Elastic (4) Inelastic
49. The elasticity for the demand of the durable goods is :
(1) Zero (2) Equal to unity
(3) Greater than unity (4) Less than Unity

50. Consider the following matrix :
0 0 il 12

0 8 2 12
W 12 0 0
M. 112 0 0
If P is a stochastic matrix, then which of the following is not true ?
(1) Pis Ergodic (2) Pis Regular
(3) Pisnot Regular (4) Both (1) and (3)
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51.  Service time in queueing theory is usually assumed to follow :
(1) Poisson Distribution (2) Erlang Distribution
(3) Exponential Distribution (4) Normal Distribution

52. For MIMI1 queueing system, the expected number of customers in systems are :

A A—p
1) Lg=| — 2) Lg=| —=
(1) s(u_l) ()S(X)

M -4
3) Le=f —~Lr 4) Le =) =it
()S(u—k) ()s(x)

53. Which of the following relationships is not true ?
(1) Ws =-Wq+‘:I (2) Ls =A.WS
1

3) LS=Lq+X 4) Lq=7LWq

54. Maximize Z = 10x; + 25 x,, subject to 0 < X <3,0Sx<3, x5+x<5
(1) 80at (3,2) (2) 75 at (0,3) (3) 30at (3,0) (4) 95at(2,3)

55. Which variable is added for the less than or equal to type of constraint ?
(1) Slack (2) Surplus (3) Artificial (4) Basic

56. The convex combination of two points X;, X, € Xisreferred as :
(1) A-M)x+Ax%,0<A<L1
(2) (1-2A)x +AX%,, Ais any real number
3 { +A%,0<A<1

(4) Ax; + AX,, A is any real number

57. The assignment problem is :
(1) non-linear programming problem
(2) dynamic programming problem
(3) integer linear programmiﬁg problem

(4) integer non-linear programming problem
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60.

61.

62.

65.

59.

The order of Convergence of Secant Method is :

(1) 24 2) 2 (3) 1.62 41

If {0) = 3, A1) = 5, f (3) = 21, then the unique polynomials of degree 2 or less using
Newton divided difference interpolation will be :

(1) 2x% +2x+1 @) 2x* -3x+1

(3) 2x* +3 @) x*+3x=2

The third difference of a cubic A’y function are :

(1) Constant ’ (2) Not constant

(3) Variables (4) None of the above

Let 'f" be a non-constant entire function. Which of the following properties is possible
for'f'foreachze ¢ ?

(1) Re f(z) = Im f(z) (2) f(z)l<1

(3) Im(z) <0 4) f(z)#0

Let 'f' and 'g’ be mesomorphic function on (<. If 'f' has a zero of order 'k’ at z = @ and z
has a pole of order 'm' at z = 0, then g(f(z)) has :

(1) azeroof orderkmatz =a

(2) apole of orderkmatz =a

(3) azerooforderlk —mlatz=a

(4) apoleof order k-mlatz=a

The set of vectors X = (2, 1, 4), X5=(-3,2,-1), X3 =(1,-3,-2)is:

(1) Linearly dependent (2) Linearly independent

(3) Both of them (4) None of these

Let a be 2 x 2 with Det(A) = 1 & Trace(A) = 3, then Trace( A2) is :

(1) 7 2) 8 3)9 “4) 10

If A 1s (2 X 2) matrix over IR with Det(A +I) = 1 + Det (A), then we can conclude that :
(1) Det(tA)=0 2) A=0 3) Tr(A)=0 (4) A is non-singular

PHD-EE-2023-24/(Statistics)(SET-Y)/(A) P.T.O.
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66. If A is a square matrix, then A + A’, AA'and A'A are :

(1) Symmetric (2) Skew Symmetric
(3) Hermitian (4) Skew Hermitian

67. If lim a)/" = lim 22*L provided limit on RHS exists. This result is known as -

n—>c0 n—yoo an

(1) Cauchy 1st Theorem on Limits (2) Cauchy 2nd Theorem on Limits

(3) Squeeze Principle (4) Leibnitz' Rule
Iy :
68. ]im(l+—-) % 5
n—oo n
OR ' 2 0 3) e 4) 2

n
69. Consider the sequence a, = (l + (=" l) then :
n

) hm Sup(a,,) = lim Inf(a,) =1 (2) lim Sup(a,) = lim Inf(a,) =¢

n-—yc0 n—eo n—o0
(3) hm Sup(a )= lim Inf(a, )— - (4) lim Sup(a,) =e, lim Inf(a,) =~
: n—eo n—oo n—oo

70. If X and Y are standard normal variates with correlation coefficient ' p' between them,
then the correlation coefficient between X2 and ¥2 is :

(1) 2p-1 @) p? 3)p @) Jp

. U the random variables X Y and Z have the means p, = 5, My =7 and u,= 4;
x =10, Gy = 14 and GZ = 20; Cov(X, Y) =1, Cov (X, Z)—3andCov(Y Z)ea 2,
then what is the covariance of U= X+ 4Y + 2Zand V=3X-Y -Z?

(1) =76 (2) 82 3) —82 4) 76

72, Neelam has appeared in an examination which follows multiple choice questions, each
having five possible answers. The probability that she knows an answer is 0.75. If she
does not know an answer, she will guess, with the conditional probability 1/5 of being
correct. The conditional probability that Neelam knows the answer, given that she
gives the correct answer is :

(1) 0.25 (2) 0.80 (3) 0.90 (4) 094
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73. A drunkard takes a forward step with probability 'p' and a backward step with
probability 'q'. After taking 11 steps, the probability that he is the one step away from
the starting point is :

W+ D204 42558 @) 462,
74. For the sequence { X n | of independent random variables the following are defined :
P(Xy=42")= 27D . oy _gy=1- 22

Which of the following are not correct(s) ?

(@) WLLN holds becapse E( X, )=0and lim B—;‘ —> Owhere B, = Var (2;'=,X,-)

n—eo p
(b) Weak iaw of large numbers holds by Khinchin's theorem because E( X, ) is finite.
(¢) WLLN holds since X k are identically distributed.
Select the correct answer using code given below :
(1) (b) and (c) only (2) (a) and (b) only :
(3) (a) and (c) only _ (4) (a), (b) and (¢) only

75. If 63( ] 0'% and cﬁ_y are the variances of X, Y and X — ¥ respectively, then what is the
coefficient of correlation between 'X' and 'Y" 2

2

(1) G§+612’_G§'—Y () 62X+6Y
26y Gy 260y

3) O-ZX +(# —02X+Y ) G%{ -—G%
26y oy 26x Oy

76. Let X and 'Y be independent Gamma G(a,, B) and G( o, ,B) random variables

: R0 DAL ;
respectively. Then X7 is distributed as :
(1) Gy + ay, B) (2) Bi(oy, ay)
3) U0, 1) 4) G(oy, a,)

Pnn-m.mmmxsm-v)/m) P.T.O.



78.

79.

80.

81.

The Joint Density Function of "X’ and 'Y" is given by :
TR 2y 6 R
Few= 2e e O<x< ,O.<y<
0 otherwise
What is the value of PX<Y)?
() 173 2) 12 3) 1/4 4) 1/6

For a certain frequency distribution, the numerical computation yields the following :

Mean = 62, Median = 65 » Coefficient of skewness = —0.3, then the standard deviation
is equal to :

(1) 10 (2)'30 3) 90 (4) 300

Let X' be a random variable having Probability Density Function :
x/2 0<x<1 4

f(x)= 1/2 lex<2
(B3=x)I3 2<x<3
ThenP(1.5<X < 251X > 1) equals to :

(1) 3/8 (2) 5/8 3) 112 “4) 1/4
Let X,, Khyyiisaea X, be i.i.d. random variables with F( X;) = and E( X,-2 ) < oo, then
the consistent estimator for Mis:
24° 2
1 2 iX.
) n(n+1)Y X, ) n(n+1)Z :
2i “ 2

3 X, 4 X

) n(n+1)Z : - n("+l)zl l

Let ¥, ¥, , Y; be uncorrelated observations with common variance o’ and
expectations given by (¥;) = B,, E( Y;) = B, and E(%3) = B, + B2 where B, and B,
are unknown parameters. The best linear unbiased estimator of B, + B, is :

(1) %(YI+Y2+Y3) Q)L+ L

3) %(YI+Y2+2Y3) S %(Yl—rz—le)
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Under the regulatory conditions, if A, is the likelihood ratio, then the asymptotic
distribution of —2log A, asn — oois:

(1) Normal distribution (2) Chi square distribution

(3) F-distribution (4) T distribution

If the pdf of a random variable "X is S, 0)=1-0% 0<x<

1 o
5 and if we reject

Hy:0= % against the alternative I ns % whenever x 2 1, then what is the power of

the test ?
15 1 7 | 9
1) — 2) - 3) — 4) —
()16 ()2 ()16 ()16
MO, XS von X, is a random sample form poisson distribution with parameter 'A,
then the maximum likelihood estimator of log A is given by :

Xi

RO L) @) iog(ZL{—") @ Fan) tog(37 x,)

Which of the following could be used as a test for autocorrelation up to third order ?
(1) Spearmen Correlation test (2) The Breusch-Goldfrcy test
(3) The Durbin Watson test (4) The Gold-Fled Quandt test
The following equation represent a simultaneous equation model :
Ky =K, +B,Z, + "

Ky = 09K +ByZ, +u,
OLS will suffer from simultaneous bias if :

(1) uy is correlated with Z (2) Z, is correlated with Z,

(3) K, is correlated with U (4) K, is correlated with U
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87.

88.

89,

90.

91.

92,

A

Having known the last census population 'Ry and growth rate 'r', the population after
'n’ years based on compound interest formula will be :

M B=Ra+n" (2 B=R®1+n)"
(B) B=R/1+r)" @) B=PR/1+n)"

Vital rates are customarily expressed as :

(1) Percentages (2) Per Thousand (3) Per Million (4) Per Trillion

Age - Specific mortality rates fail to reveal :

(1) Mortality conditions (2) Age-distribution of persons

-

(3) Sex Ratio (4) All of the above
The relationship between NRR and GRR is :
(1) NRR and GRR are usually equal

(2) NRR can never exceed GRR

(3) NRR is generally greater than GRR

(4) None of the above

Construction of life tables is based on the assumption that :

(1) Age - specific death rates are constant at all ages.

(2) Death rates are uniformly distributed between two birth days.
(3) Mortality rates are same for male and female populations.

(4) All of the above

A life table consists of :

(1) Seven columns : (2) Eight columns

(3) Six columns (4) Nine Columns
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95.

96.

97.

98.
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King's abridged life tables are based in the calculation of :

(1) Central mortality rate

(3) Both (1) and 2)
(4) Neither (1) nor (2)

If Laspeyre's price index number is 324 and Paasche's Price Index number is 144, then
Fisher's Ideal Index Number is :

-

(1) 180 | (2) 234 (3) 216 4) 222

(1) The solution is optimal (2) The solution is infeasible
(3) The solution is unbounded (4) All of the above
The maximum number of extreme points for a LPP
Max Z = ¢x
Subject to
Ax=b; x>0

Where A is m x n matrix is equal to

m! n!
(1) m 2) m (3) (m -n) 4) mn

(i)m+n ) m+n-1 B) m-n @) m+n-2

transportation problem is .

(1) Za,.=§_“bj @ Y aq 22b;  (3) 2a=0 @ >b;=0

PHD-EE-2023-24/(Statistics)(SET-Y)/(A) P.T.O.
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99. Consider the linear programming problem :
Max Z =3x + 2x,
Subject to
n+x,<4
X —xpS2
X,% 20

Then its solution is :

(1) =3, x=1,MaxZ=11 2) =1, x=3MaxZ=10
3) =2, x=1,MaxZ=11 4) =1 x=2,MaxZ=10
100. The probabﬂity of living of a person in the age group 'x' to '(x + n)' can be obtained by
the formula :
(M) Lenlly 2 =l heen
) G —Laa)ll, @ L s
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and complete booklet. Complaints, if any, regarding misprinting elc. will nol be entertaned 30
minutes after starting of the examination.
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1. For a standard n % n Latin Square, how many different Latin squares can be obtained

with the same standard ?

(1) n!(n-2)! (2) (n=1N!(n=2)!

3) nl(n=1) (4) n! (n+1)!
2. The condition for the time reversal test to hold good with usual notations is :

(1) By x Ro =1 (2) Rox P =0

() Ru/Ro =1 (4) Foi+ Ro =1

3. Weight in Laspeyre's price index number is knownas ............ 2
(1) Quantity during the current year
(2) Quantity in the base year
(3) Price during the current year
(4) Price in the base year
4. In India, the collection of vital statistics started for first ime in :
(1) 1720 (2) 1886 (3) 1969 (4) 1946

5. Fisher's ideal formula does not satisfy ........... :
(1) Time Reversal Test (2) Circular Test
(3) Factor Reversal Test (4) Unit Test

6. If I, is the number of persons living at the age 'x' and 'L, the number of persons living
in the mid of 'x’ and '(x + 1)’ years, then the relation between l,and L is:

1) L,=—2-(l,+lx+,) ) L,=('E+1,}

@) L=l @& K=t
J*-z 2

7. Fertility rates mainly depend on :
(1) Total female population
(2) Total population
(3) Female population of child bearing age
(4) Number of newly born babies

PHD-EE-2023-24/(Statistics)(SET-Y)/(B) P.T.0.
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8. If the quantity demanded of a commodity is unresponsive to change in prices, then the
demand of that commodity is :

(1) Perfectly Inelastic (2) Elastic
(3) Unit Elastic (4) Inelastic

9. The elasticity for the demand of the durable goods is :
(1) Zero (2) Equal to unity
(3) Greater than unity (4) Less than Unity

10. Consider the following matrix :
0 0 12012

p= 0 0 122

qVor i/ 2 0 0

V25172 0 0
If P is a stochastic matrix, then which of the following is not true ?
(1) Pis Ergodic (2) PisRegular
(3) Pisnot Regular (4) Both (1) and (3)

11. If the random variables X, ¥ and Z have the means p, = 5, p, = 7 and W, = 4;
6% = 10, o = 14 and 67 = 20; Cov(X, Y) = 1, Cov (X, Z) = 3 and Cov(Y, Z) = 2,
thcnwhatisthecovarianceofU=X+4Y+ 2ZandV=3X-Y—-Z?

(1) =76 (2) 82 (3) 82 (4) 76

12. Neelam has appeared in an examination which follows multiple choice questions, each
having five possible answers. The probability that she knows an answer is 0.75. If she
does not know an answer, she will guess, with the conditional probability 1/5 of being
correct. The conditional probability that Neelam knows the answer, given that she
gives the correct answer 1§

(1) 0.25 (2) 0.80 (3) 0.90 (4) 0.94

13. A drunkard takes a fqrward step with probability 'p' and a backward step with
probability 'q'. After taking 11 steps, the probability that he is the one step away from

the starting point is :
1y pf+4d° ) 2(p°+ q°)
3) 4620° ¢ (4) 462 p° ¢’
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14. For the sequence { X, } of independent random variables the following are defined :
P(Xy=22%)= 27D pox, =)= 1 - 27

Which of the following are not correct(s) ?

() WLLN holds because E(X;) =0 and lim By, where B, = Var(Z X;)
n—oo p

(b) Weak law of large numbers holds by Khinchin's theorem because E( X, ) is finite.
(¢) WLLN holds since X, are identically distributed.

Select the correct answer using code given below :
(1) (b) and (c) only (2) (a) and (b) only
(3) (a) and (c) only (4) (a), (b) and (c) only

go. If 0'§( ; 0',2; and cﬁ_y are the variances of X, ¥ and X — Y respectively, then what is the
coefficient of correlation between X' and 'Y' ?

2 2 2 2

(1) O%( +GY —GX-Y (2) Ox +GY
zcxcy ZGXcY

2 2 2 2 2

Q3) Ox +tOy —Ox+y @) OixamOya
26 5 Oy 20x Oy

16. Let 'X’ and 'Y be independent Gamma G( @, B) and G(a,,B) random variables

is distributed as :

respectively. Then X}-iY
(1) G(ay + 0y, B) @) By(ay, o)
(3) U@, 1) 4) G(oy, ay)

17. The Joint Density Function of 'X' and 'Y" is given by :

2¢7%¢ Y  0<x<»,0<y<oo
759 -{ 0 otherwise }
What is the value of P(X < Y) ?
(1) 173 (2) 172 3) 14 4) 1/6
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Lo o certain frequency distribution, the numerical computation yields the following :
Mean = 62, Median = 65 , Coefficient of skewness = —0.3, then the standard deviation
is equal to :

S0 (2):30 (3) 90 (4) 300

19. Let X" be a random variable having Probability Density Function :

X2, O<x<l1
)= 1/2 <32,
B=D8 2RHKY

Then P(1.5<X < 251X > 1) equals to :

(1) 3/8 ) 5/8 3) 12 @) 1/4
20. et X, X,,...... X, be i.i.d. random variables with E( X;) = 1 and E( X/ )< oo, then

the consistent estimator for i is :

) 2 ) —2F %

n(n+])ZX,- n(n+1)

) n(nz-li- 1) 2% ©) n(n +1) RES
21. Construction of life tables is based on the assumption that :

(1) Age- specific death rates are constant at all ages.

(2) Death rates are uniformly distributed between two birth days.

(3) Mortality rates are same for male and female populations.

(4) All of the above
22. A life table consists of :

(1) Seven columns (2) Eight columns

(3) Six columns (4) Nine Columns
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23.

24,

25.

26.

28.
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King's abridged life tables are based in the calculation of :

(1) Central mortality rate

(2) The number of persons and deaths for central age in the interval {x, x + n}
(3) Both (1) and (2)

(4) Neither (1) nor (2)

If Laspeyre's price index number is 324 and Paasche's Price Index number is 144, then
Fisher's Ideal Index Number is :

(1) 180 (2) 234 3) 216 4) 222

If a negative value appears in the solution values (X ) column of the simplex table,
then :

(1) The solution is optimal (2) The solution is infeasible

(3) The solution is unbounded (4) All of the above

The maximum number of extreme points for a LPP

Max Z = cx
Subject to
Ax=b;x20

Where A is m X n matrix is equal to :

m! n! 3 b 4
M n!(m—n)! @ m!(n—m)! QR @)gmn

In a basic feasible solution of an m X n transportation problem, the number of positive

allocations is atmost :

(1) m+n (2) m+n-1 (3) m—n (4) m+n-2

The necessary and sufficient condition for the existence of a feasible solution of a

transportation problem is :

W) Ta=2b @ TazXb @) 1a=0 4) Yb;=0



29, Consider the linear programming problem :

Max 7 =3x +2x,
Subject to

X +x,<4

X=Xy <2

Xp,X5 20
Then its solution is :
)R t=13" Xp=1,Max Z=11
) X =1, x, =3 Max Z= 10
B) =2, x=1,MaxZ=11
4 x =1, x,=2 Max Z=10

30. The probability of living of a person in the age group 'x' to '(x + n)' can be obtained by

the formula :
) L1 @) =l DL
(3) =Ll €Y L0l
31. The mean of Binomial distribution B(n, p) is :
(1) np (2) np -1 (3) np -2 4) np -3
32, Given that EIX +4] = 10 and E[X + 41’ = 116, then Var[x] is equal to -
. (1) 4 (2) 38 (3) 12 4) 16
- ntinuous random variable with Probability Density Function
gReL bew? . 0<x<1
a,, P<Pi<3?)
T = e 2<x<3
0, x>3
Then the value of '@’ is given by :
(1) 04 ). 0% (3) 03

4) 0.1

ﬂstics)(SET-Y)/(B)
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34,

36.

37.

38.

39.

40.

41.
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let 'X' be a continuous random variable with Probability Density Function

ax, 0<x<I
a a, BSTXIS12
F)= —ax+3a, 2<x<3
0, 593
Then the value of P(X < 1.5) is given by :
(1) 05 (2) 0.81 (3) 0.19 4) 0.17

The moment generating function of Poisson Distribution is :

@) et 1) @) €@ -1) ©) &= @) e*a-e)

Which of the following is the median of the exponential distribution with parameter A ?
(1) A @ -x ® & @) X2

The Quartile Deviation of the normal distribution is :

_Z =2 N2 58
() QD=6 @QD=2c ()QD=2c @HQD=7o

If A and B are two independent events, then P( A N B)isequal to:

(1) P(A)P(B) (2) 1-P(AUB)
(3) [1-PAI[1 - P(B)] (4) All of the above

If event A and event B has occurred and it is known that P(B) = 1, the conditonal
probability P(A/B) is equal to :

(1) PA) (2) P(B) (3) One (4) Zero

The recurrence formula for geometric distribution is given by :

(1) plx+i)=gpx+1) (2) p(x) = gp(x +1)

(3) p(x +1) = gp(x) (4) p(x) =plx +1)

Service time in queueing theory is usually assumed to follow :

(1) Poisson Distribution (2) Erlang Distnbuton

(3) Exponential Distribution (4) Normal Distnbution

P.T.0



42 For MIMi1 queucing system, the expected number of customers in systems are !

A x—u)
1 L = === =| ———
(1) Lg (u—l) @) Lg ( -

=)
@) | 7 =(u J
== @ (45

43. Which of the following relationships is nof true ?
(1) Ws=Wq+& (2) Lg=AWg

1
O) Uy Sihyaes @) L, =AW,
44, MaximizeZ:le,+25x2,subjectt003x,S3,0.<_xzs3, x+ x <5

(1) 80at(3,2) (2) 75 at (0,3) (3) 30at (3,0) 4) 95 at (2, 3)

45. Which variable is added for the less than or equal to type of constraint ?
(1) Slack (2) Surplus (3) Artificial (4) Basic

46. The convex combination of two points %;, X, € Xis referred as :
(1) Ad-M)X+Ax,0<A<]
(2) 1 —2)X% +Ax,, Ais any real number
(B) % +A%,0<A<1
(4) A%, +AX;, Ais any real number

47. The assignment problem is :
(1) non-linear programming problem
(2) dynamic programming problem
(3) integer linear programming problem

r non-linear programming problem

(4) intege
48. The order of Convergence of Secant Method is :
(1) 24 () 72 3) 1.62 -
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51.

52.

55.

PHD-EE-2023-24/(Statistics)(SET-Y)/(B)

If A0) = 3, fll) = 5, £ (3) = 21 , then the unique polynomials of degree 2 or less using
Newton divided difference interpolation will be :

(1) 2x2 +2x+ 1 () 2x% =3x+1

(3) 2x> +3 @) x* +3x-2

The third difference of a cubic A’ y function are :

(1) Constant (2) Not constant

(3) Varnables (4) None of the above

Let 'f' be a non-constant entire function. Which of the following properties is possible
for 'f' foreachz e ¢ ?

(1) Re f(z) =Imf(z) ) If(z)l< 1

3) Im(z) <0 4) f(z)#0

Let 'f and 'g’ be mesomorphic function on (c. If 'f* has a zero of order 'k’ at z = @ and z
has a pole of order 'm' at z = 0, then g(f(z)) has :

(1) azero of orderkmatz =a

(2) apole of orderkmatz=a

(3) a zero of order |k — mlatz=a

(4) apole of order [k—mlatz=a

The set of vectors X; =(2,1,4), X5=(=3, 25— 1)Xar=\(15=3,=2)isi:

(1) Linearly dependent (2) Linearly independent
(3) Both of them (4) None of these

Let a be 2 x 2 with Det(A) = 1 & Trace(A) = 3, then Trace( A%)is

(1) 7 (2) 8 (3) 9 4) 10
If A is (2 % 2) matrix over IR with Det(A + 1) = 1 + Det (A), then we can conclude that :
(1) Det(A)=0 2) A=0

(3) Tr(A)=0 (4) A is non-singular

P.T.O.
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S6. IfAisq Square matrix, then A + A', AA'and A'A are :
(1) Symmetric (2) Skew Symmetric

(3) Hermitian (4) Skew Hermitian

S7.

: 1/ e : : .
1t "l‘_:“ a, " = lim “ntl provided limit on RHS exists. This result is known as :

Nn—oo an

(1) Cauchy 15t Theorem on Limits
(2) Cauchy 2nd Theorem on Limits
(3) Squeeze Principle

(4) Leibnitz' Rule

] n
58. Iim(]+—) 1SE

n—eo n

(1)1 (2) 0 Q) e 4) 2

n
59. Consider the sequence a, = (l + (=D~ 1) then :
n

(1) lim Sup(a,)= lim Inf(q,) =1
n—oo

n—oo

(2) lim Sup(a,) = lim Inf(a,)=e

n—eo n—>oo

(3) lim Sup(a,)= lim Inf(a,) =é

n—>oco n—oo

(4) lim Sup(a,) =e, lim Inf(a,) =—

n—eoo n—eo

1
e
60. If X and Y are standard normal variates with correlation coefficient 'p' between them.
then the correlation coefficient between X2 and Y2 is :
(1) 2p—1 @) p? 3) p @ Jp
61. The pgf of a certain distribution is given as :
P(s)=3s%* —25+6
What is the mean of this distribution ?
(1) 2 2) 3 (3) 4 4) 5
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62. The relation between student's -t and F-distribution is :

3) Fn=ta

@ R =t

11

63. The minimum variance unbiased estimator of 8> based on a sample of size 'n' from

1) Fy=1; @) =g
N@® 1)is:
@) R2=lp

3) D.(X;-X?)/n

(2 X%*+1/n

@ Y.(X; =X /(n-1)

64. The Bayes estimator of a parameter under squared error loss function is :

(1) Posterior mean

(3) Posterior mode

65. The decision criteria in SPRT depends on the function of :

(1) Type I error

(2) Type II error

(3) Both type I and type II error

(4) Neither Type I nor Type II error

66. What is an unbiased estimator of 6 for the distribution f{x, 6) = 6 e %%, x20?

(n-DX

(1)

X
3) o
67. Given a random sample :
f(x,0) =£2—(a—x),0< x<o.
What is the MLE of a. ?

a1 X (2) 2X

68.

(2) Posterior median

(4) Posterior variance

(n—1)
2 >

1
(n-1)X

“@)

x2
3) =%

respectively, 0.05 and 0.09. The power of the testis :

(1) 0.95 ) 0.14
PHD-EE-2023-24/(Statistics)(SET-Y)/(B)

(3) 0.86

X
(4) Bl

(4) 091

For a particular hypothesis test, the probabilities of type I and type II errors are

i) (0 F

Wwooyuwnaey e
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74.

75.

7"
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A random sample of 100 articles are taken from a batch of 2000 articles shows that the

average diameter of the articles is 0.354 and a standard deviation 0.048. What is the
95% confidence interval for the average diameter of the batch ?

(1) (0.2934,0.4235) (2) (0.3448,0.3632)
(3) (0.3021,0.3824) (4) (0.3923,0.4212)
Which of the following is true ?

(1) Unbiased estimator is always efficient.

(2) Consistent estimator is always unbiased.

(3) Unbiased estimator is always consistent.

(4) MLE is always a function of sufficient statistic.

The correct relationship between AM,GM., and HM. is :
(1) AM=GM=HM.

3) HM.2GM.> AM.

(2) GM.2AM.>HM.
4) AM.>2GM.>HM

Average wages of workers of factory are Rs. 550 per month and the standard deviation
of wages is 110. The coefficients of variation is 3

(1) 30% (2) 15% (3) 500% 4) 20%

If the mode of a frequency distribution is 16 and its mean is 16, then the median of the
distribution is :

1o (2) 16 () 32 “4) 8

If Quartile deviation of a set of observations is
quartile is 5. What is the value of the third quartile

(1) 12 (2) 153 (3) 17.8

given as 6.4 and the value of first
?

4) 202
For a leptokurtic frequency curve, the measures of kurtosis is ;
(1) 0 (2) -3

(3) less than 1 (4) greater than 3

Standard error of the sample correlation coefficient 'y is based on 'n' paired values is :
14 %

142 1-r2 +r?
(1 2 1
4 Jn @ n ) \/; “) ‘/"rl

EEEESS e
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77. Given the following set of equations :
X+ 4x2— X3= 3
5X1+ 2.X2+ 3X3= 4
The basic feasible solution involving x; and x; is :
ol 5 11 2R3
o(Eh @(Se0) () @ (20d)
9 18 &) 9 ©) 18 & 9" 14
78. The range of a partial correlation coefficient is :
(1) Oto e (2) —eoto oo (3) Oto 1 4) -1to1
79. The term regression was introduced by :
(1) Sir Francis Galton (2) R.A. Fisher
(3) Karl Pearson (4) P.C. Mahalanobis
80. If Regression Equations are :
6y =5x + 90
15x =8y + 30
And the variance of x = 4, then the correlation coefficient between x' and 'y'is :
(1) 0.45 (2) 0.67 (3) 0.78 (4) 0.88
81. Let ¥, Y, , Y3 be uncorrelated observations with common variance G and
expectations given by (¥;) =By, E() = B, and E(Y;) = B + B, where B; and B,
are unknown parameters. The best linear unbiased estimator of B; + B, is :
) %<y,+y2+y3) @ L+
1
3) %(y,»,yz ¥2%;) (4) S(fi-1,-¥)
82. Under the regulatory conditions, if A, is the likelihood ratio, then the asymptotc
distribution of —2log A, asn — s :
(1) Normal distribution (2) Chi square distribution
(3) F-distribution (4) T distribution
. PHD-EE-2023-24/(Statistics)(SET-Y)/(B) P.T.O.
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83.

84.

85.

86.

! and if we reject
1-6°

1 :
Hy: 0= 3 against the alternative H, :0 = % whenever x > 1, then what is the power of

If the pdf of a random variable 'X' is fix, 6) = 1 — 62, 0 < x <

the test ?
15 1 7 9
@) = 1 il L
16 2) 2 &) 16 ) 16
16 2616 2G5 cananc X,, is a random sample form poisson distribution with parameter A,

then the maximum likelihood estimator of log A is given by :
X.
(‘4’:]4) X =X,
1) e n 2) log(z;'=17') (3) e( i=1 t) ()) log(Z:;I Xi)

Which of the following could be used as a test for autocorrelation up to third order ?
(1) Spearmen Correlation test (2) The Breusch-Goldfrey test

(3) The Durbin Watson test (4) The Gold-Fled Quandt test

The following equation represent a simultaneous equation model :
Kl = ale + [3121 + ul

K2 - a2K1 + 6222 + Z5)
OLS will suffer from simultaneous bias if :

(1) u is correlated with Z; (2) Z, is correlated with Z,

(3) K, is correlated with (4) K, is correlated with %

Having known the last census population 'R’ and growth rate 'r', the population after
'n’ years based on compound interest formula wil] be

(1) ﬁ’ =P0(1+r)" (2) ﬁl =P0(1+n)r

@) F=nyiry @ B=Risny

PHD-EE-2023-24/(Statistics)(SET-Y)/(B)




88. Vilal rates are customarily expressed as :
(1) Percentages (2) Per Thousand
(3) Per Million (4) Per Trillion

89. Age - Specific mortality rates fail to reveal :
(1) Mortality conditions (2) Age-distribution of persons
(3) Sex Ratio (4) All of the above

90. The relationship between NRR and GRR is :
(1) NRR and GRR are usually equal
(2) NRR can never exceed GRR
(3) NRR is generally greater than GRR

(4) None of the above

91. In SRSWOR, if y =50, n = 100, N = 500, then the estimated population total is :

(1) 250 (2) 500 (3) 25000 (4) 2500
g2. Headquarters of Field Operations Division of NSSO are located at :
(1) New Delhi (2) Kolkata (3) Bombay (4) Chennai
93. The variance of stratified sampling mean Y, is :
g
L[ 1 1 |5202 7 (1 S | R\ NP
1 e W2S @) T e B
L Zh:l(”h "h) i zh_l\"h Rgp "
Ll .1l 4) L(L_L 202
(3) thl(Nh "h h Zh:lk"h N, W,'S),

94. In simple random sampling, the biased of ratio estimator is unbiased if :
(1) They are independent (2) They are uncorrelated
(3) They are correlated (4) They are dependent

l PHD-EE-2023-24/(Statistics) SET-Y)/(B)
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97.

100.

ye 2
Wishart distnbution (6°, n) follows :

(1) oy’ distribution (2) N, ¢°) distribution

-n 2

A3) -
n

distribution (4) Beta distribution

otation as test criteria

Hotelling T2can be approximated to statistic 'F' with usual n

following the inequality for rejection as :

NS F,, .o f orn>P @) 2RI, gl 2L

_pFP'n—p;af orn>p @) 1> n—fF”’"—”;af orn>p

G) 72>
n

A measure of association between a discriminant function and a set of dummy

variables that define the group membership is known as :

(1) Multivariate Correlation (2) Multicollinearity

3) Canonical Correlation (4) Biserial Correlation

The ratio of number of replications required in CRD and RBD for the same amount of

information is :
1) 3:2

In a2 Randomised Block Design, we always have :
(1) Number of blocks = Number of treatments
(2) Number of blocks > Number of treatments
(3) Number of blocks < Number of treatments

@) 53 (3) 5:4 @) 3:5

(4) All of the above

The additional effect gained due to combined effect of two or more factors is k
is known

as:
(1) Main Effect (2) Interaction Effect
(3) Either (1) or (2) (4) Neither (1) or (2)

PHD-EE-2023-24/(Statistics) SET-Y)/(B)
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1. The pgf of a certain distribution is given as :
P(s)=3s*-2s+6
What is the mean of this distribution ?

(1) 2 (23 (3) 4 “) 5
2. The relation between student's -t and F-distribution is :
(1) Fy=t, DHEIME 0 @) F,=r. Ay HIEg
3. The minimum variance unbiased estimator of 8 based on a sample of size 'n' from
N@® 1)is: -
(1) X2-1/n ) X*+1/n
3) X(X;-X?)/n @ XX ~X*)ln~1)
4. The Bayes estimator of a parameter under squared error loss function is :
(1) Posterior mean (2) Posterior median
(3) Posterior mode (4) Posterior variance

5.- The decision criteria in SPRT depends on the function of :
(1) Type I error
(2) Type Il error
(3) Both type I and type II error
(4) Neither Type I nor Type II error

6. What is an unbiased estimator of 8 for the distribution f(x, 0) = 8¢ %x, x 20 ?

(n-DX (n=1) i 1
() o (@) @ s

7. Given a random sample :

f(x,9)=—%(a-—x),0<x<oc
o
What is the MLE of o ?

1 x (2) 2X 3. ) %
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8. For a particular hypothesis test, the probabilities of type I and type II errors are
respectively, 0.05 and 0.09. The power of the test is : :
(1) 0.95 (2) 0.14 3) 0.86 4) 091
9. A random sample of 100 articles are taken from a batch of 2000 articles shows that the

average diameter of the articles is 0.354 and a standard deviation 0.048. What is the
95% confidence interval for the average diameter of the batch ?

(1) (0.2934,0.4235) (2) (0.3448,0.3632)

(3) (0.3021,0.3824) (4) (0.3923,0.4212)
10. Which of the following is true ?

(1) Unbiased estimator is always efficient.

(2) Consistent estimator is always unbiased.

(3) Unbiased estimator is always consistent.

(4) MLE is always a function of sufficient statistic.

11, Service time in queueing theory is usually assumed to follow :

(1) Poisson Distribution (2) Erlang Distribution
(3) Exponential Distribution (4) Normal Distribution
12.  For MIMI1 queueing system, the expected number of customers in systems are :
A -
1) Lg=| —— 2) Ly =| ——
()s(u_k) ()s(x)
i u-k)
()S(u—k) ()S(X
13.  Which of the following relationships is not true ?
(1) WS =Wq +i (2) LS =)"WS
1
) Ly=L,+ X @ L= AW,

14. Maximize Z = 10x; + 25 x,, subject to 0 < %<3,05x<3, xq+x<5
(1) 80at(3,2) (2) 75 at (0,3) (3) 30at (3,0) (4) 95at (2, 3)
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15. Which variable is added for the less than or equal to type of constraint 7
(1) Slack (2) Surplus (3) Artificial (4) Basic

16. The convex combination of two points X;, X, € X is referred as :
() A=-Vx+AX,,0<sA< 1
2 A-Mx + Z.ic‘z, A is any real number
(3) X +Ax,0sA<1
(4) AX; + AX,, A is any real number

17. The assignment problem is :
(1) non-linear programming problem
(2) dynamic programming problem
(3) integer linear programming problem
(4) integer non-linear programming problem
18. The order of Convergence of Secant Method is :
(1) 24 2) 2 3) 1.62 4 1
19. Iffi0) =3, fil) =5, f (3) = 21 , then the unique polynomials of degree 2 or less using
Newton divided difference interpolation will be :
(1) 222 +2x+1 () 2x% -3x+1
(3) 2x* +3 @) x2 +3x-2
20. The third difference of a cubic A’ y function are :
(1) Constant (2) Not constant
(3) Variables (4) None of the above
21. Let ¥, Y, , Y; be uncorrelated observations with common variance 6 and

expectations given by (%)) = B, E(Y,) = B, and E(Y3) = B; + B, where B, and B,
“are unknown parameters. The best linear unbiased estimator of B; + B, is :

1
(1) 5(}'1"‘}’2“’3) @ n+r
1 1
3 E(Yl"’Yz*‘ZYs) “ 5(}'1"1’2"}'3)
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22,

23.

24,

25.

26.

OLS will suffer from simultaneous bias if :

c

Under the regulatory conditions, if A, is the likelihood ratio, then the asymptotic
distribution of ~2logA,, asn — oo is :

(1) Normal distribution (2) Chi square distribution

(3) F-distribution (4) T distribution

§: ; :
5 and if we reject

If the pdf of a random variable "X’ is fix, 8) = 1 — 8%, 0 < x < -
1=

Hy:0= % against the alternative H,:0 = % whenever x 2 1, then what is the power of

the test ?
15 4 7 9
1) — . 2) — 3) — 4) —
()16 ()2 ()16 ,()16
Hx X5, a X, is a random sample form poisson distribution with parameter 'A’,

then the maximum likelihood estimator of log A is given by :
X.
(’E":r") X (cn . x;

‘Which of the following could be used as a test for autocorrelation up to third order ?
(1) Spearmen Correlation test (2) The Breusch-Goldfrey test
(3) The Durbin Watson test (4) The Gold-Fled Quandt test
The following equation represent a simultaneous equation model :
K, =K, +B,Z; +u

Ky =0yK; +B2Z) +uy

(1) w is correlated with Z, (2) Z, is correlated with Z,

(3) Kj is correlated with u, (4) K, is correlated with u,
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: 27.

28.

f

29.

5

Havmg known the last census population 'F,' and growth rate 'r', the populatlon after
n' years based on compound interest formula will be : \

P =PR(+r)" (2) B=R1+n)

B =PRyl(1+r)" @ B=R/(1+n)’

Vital rates are customarily expressed as :

(1) Percentages (2) Per Thousand

(3) Per Million (4) Per Trillion

Age - Specific mortali’ty rates fail to reveal :

(1) Mortality conditions (2) Age-distribution of persons
(3) Sex Ratio (4) All of the above

The relationship between NRR and GRR is :

(1) NRR and GRR are usually equal

: (2) NRR can never exceed GRR

(3) NRR is generally greater than GRR

(4) None of the above

If the random variables X Y and Z have the means p, = 5, p, =7 and p, = 4
ox = 10, Gy = 14 and GZ =20;CoviX, Y)=1,Cov(X,Z)=3 and Cov(Y, Z) =
then what is the covarianceof U= X +4Y+2Zand V=3X-Y -Z?

(1) =76 (2) 82 3) -82 4) 76

Neelam has appeared in an examination which follows multiple choice questions, each
having five possible answers. The probability that she knows an answer is 0.75. If she
does not know an answer, she will guess, with the conditional probability 1/5 of being
correct. The conditional probability that Neelam knows the answer, given that she
gives the correct answer is :

(1) 0.25 (2) 0.80 (3) 0.90 4) 094

Q PHD-EE-2023-24/(Statistics)(SET-Y)/(C) P.T.O.



6 : (&

33. A drunkard takes a forward step with probability 'p' and a backward step with
probability 'q'. After taking 11 steps, the probability that he is the one step away from

the starting point is :
a pb+4¢° @) 2p*+ q°)
3) 462p° ¢° ) 462p° ¢°

34. For the sequence { X, } of independent random variables the following are defined :
P(X,=22%)= 27 P(X,=0)=1- g '

Which of the following are not correct(s) ?

(a) WLLN holds because E(X; ) =0 and lim E% — Owhere B, = Var (2;'___,X ,-)

n—ee
(b) Weak law of large numbers holds by Khinchin's theorem because E( X} ) is finite.
(c) WLLN holds since X, are identically distributed. "
Select the correct answer using code given below :
(1) (b) and (c) only (2) (a) and (b) only
(3) (a) and (c) only (4) (a), (b) and (c) only

35. If 0%, oy and 6% _y are the variances of X, Y and X — Y respectively, then what is the
coefficient of correlation between "X'and'Y' ?

b > 2 2 2 2

) Oy +Oy —Oyx-y @) Oy + Oy
26 x Oy 20 x Oy

2 2 2  « 2

3) Oy +Oy —Ox.+y 4) Gx — Oy
26x0y 26x6y

36. Let X and 'Y be independent Gamma G( 0 , B) and G(a,,B) random variables

respectively. Then & is distributed as :

X+Y
(1) G(oy + 0y, B) (2) By(oy, o)
(3) U@, 1) ) G(oy, 0y)
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37.

38.

39.

40.

41.

42.

The Joint Density Function of ‘X' and 'Y" is given by :

a0 Sete Yy 0<x<oo,0<y<oo
: otherwise

What is the value of P(X < Y) ?
(1) 13 (2) 12 3) 1/4 4) 1/6

For a certain frequency distribution, the numerical computation yields the following :

Mean = 62, Median = 65 , Coefficient of skewness = —(0.3, then the standard deviation
is equal to :

(1) 10 (2) 30 (3) 90 (4) 300

Let X' be a random variable having Probability Density Function : R
x/2 0<x<l =

f@={ 12 1<x<2 :
B-x)/3 2<x<3 ;
Then P(1.5 <X < 2.51X > 1) equals to : C
(1) 3/8 () 5/8 (3) 112 4) 1/4
Let X, Xy, ...... X, beii.d. random variahles with X;)=pand E(X?2 ) < o, then
the consistent estimator for |1 is :
2i 2
. M R I 5, 1X.
) n(n+1)) X; e n(’l'*'l)Z ;
2i 2 2
X, 4 ¥
n(n+1)Z : “ n(n+1)zl :

The correct relationship between A.M, G.M,, and HM. is :

(1) AM.=G.M.=HM. (2) GM.2AM.2HM.

3) HM.2GM.2 AM. 4) AM.2GM.>2HM

Average wages of workers of factory are Rs. 550 per month and the standard deviation
of wages is 110. The coefficients of variation is :

(1) 30% 2) 15% (3) 500% 4) 20%
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43. If the mode of a frequéncy distribution is 16 and its mean is 16, then the median of the
distribution is : :
(H o (2) 16 3y 32 4) 8

44. If Quartile deviation of a set of observations is given as 6.4 and the value of first
quartile is 5. What is the value of the third quartile ?

(1) 12 (2) 153 3) 178 4 .20.2

45. For a leptokurtic frequency curve, the measures of kurtosis is :

(H) o £2) =3 (3) less than 1 (4) greater than 3
46. Standard error of the sample correlation coefficient 'r' is based on 'n' paired values is :

1+ 12 1+ r?

1 2

i @ —
1=p* 1472

3 4

g @ ==

47. Given the following set of equations :
: XN+ 4x— x3=3
5x1+ 2%+ 3x3=4
The basic feasible solution involving x; and x; is :

31} 5
1 -—!_—90 2 _,0,0
(1 (9 18 ) (2) (9 )
11 s gl
3 =P 4) | =,0,—
¥ ( 18 ) % (9 14)
48. The range of a partial correlation coefficient is :
(1) Oto oo (2) —oto o (3) Oto 1 4) -1to1

49. The term regression was introduced by :
(1) Sir Francis Galton (2) R.A. Fisher
(3) Karl Pearson (4) P.C. Mahalanobis
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50. If Regression Equations are :
6y =5x+ 90
15x =8y +30
And the variance of x = 4, then the correlation coefficient between 'x' and Y s :
(1) 045 (2) 0.67 3) 0.78 (4) 0.88

51. InSRSWOR,if y =50, n= 100, N = 500, then the estimated population total is :
(1) 250 (2) 500 (3) 25000 (4) 2500

52. Headquarters of Field Operations Division of NSSO are located at :
(1) New Delhi (2) Kolkata (3) Bombay (4) Chennai

53. The variance of stratified sampling mean ¥, is :

1 1 1
wBGths onfie

3) Zh_l( S 13 “) Zh—](*—ﬁ)wzsh

ny,

54. In simple random sampling, the biased of ratio estimator is unbiased if :

: (1) They are independent (2) They are uncorrelated
(3) They are correlated ; (4) They are dependent
55. Wishart distribution (62, n) follows :
(1) o%y?distribution (2) N0, 6?) distribution
e " 2
(3) § distribution (4) Beta distribution

56. Hotelling 7% can be approximated to statistic 'F' with usual notation as test criteria
 following the inequality for rejection as :

(1) T?>F,, ,of orn>p @) T?<F,, ,of orn>p
n—1 n-—
3) T2>n_pr,n_p;af orn>p (4 T?> =5 fF,,,,_paf orn>p
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57.

58.

59.

60.

61.

62.

63.

C

A measure of association between a discriminant function and a set of dummy
variables that define the group membership is known as : ‘

(1) Multivariate Correlation (2) Multicollinearity

(3) Canonical Correlation (4) Biserial Correlation

The ratio of number of replications required in CRD and RBD for the same amount of
information is : ’

{1y 32 {233 (3) 54 “4) 3:5

In a Randomised Block Design, we always have :

(1) Number of blocks = Number of treatments

(2) Number of blocks > Number of treatments

3) Number of blocks < Number of treatments

(4) All of the above

The additional effect gained due to combined effect of two or more factors is known
as :

(1) Main Effect (2) Interaction Effect
(3) Either (1) or (2) (4) Neither (1) or (2)
The mean of Binomial distribution B(n, p) is :
(1) np (2) np -1 (3) np =2 (4) np -3
Given that E[X + 4] = 10 and E[X + 4] = 116, then Var[X] is equal to :
1) 4 2) 8 3 12 4) 16
Let 'X' be a continuous random variable with Probability Density Function
ax, 0<x<1
£ a, 15x5 2
X)=
—ax+3a, P h ol
0, e o X

Then the value of 'a’ is given by :
(1) 04 2) 05 3) 93 4) 0.1
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67.

69.

70.

71.

11
Let 'X' be a continuous random variable with Probability Density Function
ax, 0<x<l1 :
i : jExs2
g o 2<x<3
0, x>3
Then the value of P(X < 1.5) is given by :
(1) 05 (2) 0.81 (3) 0.19 4) 0.17

The moment generating function of Poisson Distribution is :

1) et -1 @) €' -1 3) ¢ -1 @) eMi-é)

Which of the following is the median of the exponential distribution with parameter A ?
TE e @ -1 3) @) X7

The Quartile Deviation of the normal distribution is :

2 2 2 3
1) QD.=76 (@ QD=7c (3)QD=76 4 QD-=70

If A and B are two independent events, then P(A M B) is equal to :
(1) P(A)P(B) , (2) 1-P(AUB)
(3) [1-PA)II1 - P(B)] (4) All of the above

If event A and event B has occurred and it is known that P(B) = 1, the conditional
probability P(A/B) is equal to :

(1) P(A) (2) P(B) (3) One (4) Zero
The recurrence formula for geometric distribution is given by :

(1) px+1) =gp(x +1i) (2) p(x) =gp(x + 1)
(3) p(x + 1) = gp(x) (4) p(x) =p(x +1)

For a standard n X n Latin Square, how many different Latin squares can be obtained

with the same standard ?
(1) n! (n—2)! . 2) m-D!'(n-2)!
(3) n! (n—1)! @) n! (n+1)!
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72.

73.

74.

75.

76.
ey the mid of 'x' and '(x +1)' years, then the relation between [, and L, 1S :

77.

78.

The condition for the time reversal test to hold good with usual notations is :
(1) Foyx R =1 (2) BoXx Po1 =0
(3) Fn/Ro=1 4) Byt Ro=1

Weight in Laspeyre's price index number is known as ............ 3
(1) Quantity during the current year

(2) Quantity in the base year

(3) Price during the current year

(4) Price in the base year

In India, the collectioi of vital statistics started for first time in :

(1) 1720 (2) 1886 (3) 1969 (4) 1946
Fisher's ideal formula does not satisfy ........... 5 :

(1) Time Reversal Test (2) Circular Test

(3) Factor Reversal Test (4) Unit Test

If l is the number of persons living at the age 'x’ and 'L, the number of persons living

M) L=+ b @ L, =(5+1x)

L = @ L,=1 ;

X~ e
2

Fertility rates mainly depend on :

(1) Total female population

(2) Total population

(3) Female population of child bearing age

(4) Number of newly born babies

If the quantity demanded of a commodity is unresponsive to change in prices, then the
demand of that commodity is :

(1) Perfectly Inelastic (2) _Elastic
(3) Unit Elastic (4) Inelastic
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79. The elasticity for the demand of the durable goods is :
(1) Zero (2) Equal to unity
(3) Greater than unity (4) Less than Unity

80. Consider the following matrix :
et e T il 4

0 ¢ W2 12
¥z e X 0
sy S
If P is a stochastic matrix, then which of the following is nof true ?
(1) Pis Ergodic s (2) Pis Regular
(3) Pisnot Regular (4) Both (1) and (3)

81. Construction of life tables is based on the assumption that : -
(1) Age - specific death rates are constant at all ages.
(2) Death rates are uniformly distributed between two birth days.
3 Mortality rates are same for male and female populations.
(4) All of the above
82. A life table consists of :
(1) Seven columns (2) Eight columns
(3) Six columns (4) Nine Columns

83. King's abridged life tables are based in the calculation of :
(1) Central mortality rate
(2) The number of persons and deaths for central age in the interval {x, x + n}
(3) Both (1) and (2)
(4) Neither (1) nor (2)
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84. If Laspeyre's price index number is 324 and Paasche's Price Index number is 144, then
. Fisher's Ideal Index Number is : ¥
(1) 180 (2) 234 (3) 216 4) 222
85. If a negative value appears in the solution values ( X ) column of the simplex table,
then :
(1) The solution is optimal
(2) The solution is infeasible
(3) The solution is unbounded
(4) All of the above

86. The maximum number of extreme points for a LPP

Max Z = cx
Subject to
Ax=b;x20

Where A is m X n matrix is equal to :
m! n!
() = 2

n!(m—n)! m!(n—m)!

(3) (m—n) (4) mn

87. In a basic feasible solution of an m X n transportation problem, the number of positive
allocations is atmost :

(1) m+n 2 m+n-1
3) m—-n 4 m+n-2
88. The necessary and sufficient condition for the existence of a feasible solution of a
transportation problem is :
1) Ya=2b; ‘ @) Xa#2b
(3) Xa=0 @ >b;=0
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89. Consider the linear programming problem :

91.

92,

Max Z =3x, + 2x,
Subject to
n+x,<4
N—xy<2
X,% 20
Then its solution is :
(L =3 Xy =1,Max Z=11
(2) =1, Xy =3, Max Z= 10
B3) x=2,x=1,MaxZ=11
@ q=1,x=2MaxZ=10
The probability of living of a person in the age group x' to '(x + n)' can be obtained by
the formula :
(M lx+n / lx 2 (lx = lx+n)/ lx+n
3 (lx —lx+n)/ lx 4) lx / lx+n

Let 'f* be a non-constant entire function. Which of the following properties is possible
for 'f' foreachz € ¢ 9

(1) Ref(z) =Im f(z) (2) f(z)l<1

(3) Im(z) <0 “4) f(2)#0

Let'f and 'g' be mesomorphic function on (c. If 'f' has a zero of order 'k’ at z = g and
has a pole of order 'm’ at z =0, then g(f(z)) has :

(1) azero of order km at I=a

(2) apole of order km at Z=a

(3) a zero of order Ik — ml at zZ=a

4) a pole of order [k— ml at 7 = ¢4
The set of vectors X1 =(2,1,4), X,=(-3,2, =), X3 =(1,~3,~2) is :

(1) Linearly dependent (2) Linearly independent
(3) Both of them (4) None of these
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94.

95.

96.

97.

98.

100.

Let a be 2 x 2 with Det(A) = 1 & Trace(A) =3, then Trace( Az) is:
m 7 2) 8 3)9 4 10.

Tf A is (2 X 2) matrix over IR with Det(A +I) = 1 + Det (A), then we can conclﬁde that :
(1) Det(A)=0 2) A=0
3) Tr(A)=0 (4) A is non-singular

If A is a square matrix, thenA + A’ AA'and A'A are :
(1) Symmetric (2) Skew Symmetric
(3) Hermitian (4) Skew Hermitian

; g AT : ! :
If lim a/™ = lim —2*! provided limit on RHS exists. This result is known as :

n—co n—e a,

(1) Cauchy 1st Theorem on Limits (2) Cauchy 2nd Theorem on Limits
(3) Squeeze Principle (4) Leibnitz' Rule
n
lim (1 + l) is:
n—oo n
1 2) 0 (3) e “4) 2

n
Consider the sequence a, = (l +(=1)" -1—) then :
n

(1) lim Sup(a,)= lim Inf(a,)=1
n—oe

n—ee

(2) lim Sup(a,) = lim Inf(a,)=e
n—oo

n-—oo
(3) lim Sup(a,) = lim Inf(a,) = -
n-—oc n—oo e

(4) lim Sup(a,) = e, lim Inf(a,) = -
n—yoo e

n—yoe

If X and Y are standard normal variates with correlation coefficient 'p' between them,
then the correlation coefficient between X 2 and Y?is:

1) 2p-1 @) p° 3) p @ Jp
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1. Construction of life tables is based on the assumption that :
(1) Age - specific death rates are constant at all ages.
(2) Death rates are uniformly distributed between two birth days.
(3) Mortality rates are same for male and female populations.

(4) All of the above

2. A life table consists of :
(1) Seven columns (2) Eight columns

(3) Six columns e (4) Nine Columns

3. King's abridged life tables are based in the calculation of :
(1) Central mortality rate
(2) The number of persons and deaths for central age in the interval {x, x + n}
(3) Both (1) and (2)
¢4) Neither (1) nor (2)
4. If Laspeyre's price index number is 324 and Paasche's Price Index number is 144, then
Fisher's Ideal Index Number is :
(1) 180 (2) 234 (3) 216 (4) 222
5. If a negative value appears in the solution values ( X ) column of the simplex table,
then :
(1) The solution is optimal
(2) The solution is infeasible
(3) The solution is unbounded .
(4) All of the above
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6. The maximum number of extreme points for a LPP

MaxZ=cx
Subject to
Ax =,b; x20

Where A is m X n matrix is equal to :
m! n!

() e (2] et (3) (m-n) (4) mn

n!(m—n)! m!(n—m)!

7. In a basic feasible solution of an m X n transportation problem, the number of positive
allocations is atmost : 3
(1) m+n 2y m+n-1 3) m—-n @) m+n-2

8. The necessary and sufficient condition for the existence of a feasible solution of a
transportation problem is :

M) Ya=Yb @ Yaz¥b;, () Xa=0 4 Yb;=0

9. Consider the linear programming problem :

Max Z = 3x1 + 2X2

Subject to
n+x,54
X —=XS2
X1,% 20
Then its solution is :
1) =3, x,=1,MaxZ=11 2) =1, x,=3,MaxZ=10
B) =2, x,=1,MaxZ=11 4 x=1x=2,MaxZ=10
10. The probability of living of a person in the age group 'x' to '(x + n)' can be obtained by
the formula : _
(1) Lnlly 2) O —Lyn) bxan
) =L, @) Llyn
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1.

12.

13.

14.

15.

16.

In SRSWOR, if § =50, n= 100, N = 500, then the estimated population total s -
(1) 250 ) 500 (3) 25000 4) 2500

Headquarters of Field Operations Division of NSSO are located at :
(1) New Delhi (2) Kolkata (3) Bombay (4) Chennai

The variance of stratified sampling mean ¥, is :

| 1 1 1
(M) Zf=,(N—h—n—)Wfs,3 @) Z,L(;;—;v—;)w:s,f

h
1 1 = 1 1
O T © T

In simple random sampling, the biased of ratio estimator is unbiased if :

(1) They are independent (2) They are uncorrelated
(3) They are correlated (4) They are dependent
Wishart distribution (62, 1) follows
(1) o%x’distribution (2) N(0, 6*) distribution
e 2
3) ¥ distribution (4) Beta distribution

Hotelling T 2can be approximated to statistic 'F' with usual notation as test criteria
following the inequality for rejection as :

(1) T*>F,, ,of otn>p @ <P R D

n—1

(3) 12> Fpnpaf OCR>p @ 72> f“—iin,,,_ piaf OFn>p

n-—p n-—

17. A measure of association between a discriminant function and a set of dummy
variables that define the group membership is known as :
(1) Multivariate Correlation (2) Multicollinearity
(3) Canonical Correlation (4) Biserial Correlation
PHD-EE-ZOBM/(Statisﬁcs)(SET-Y)/(D) P.T.O.
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19.

20.

21,

22,

23.

D

The ratio of number of replications required in CRD and RBD for the same amount of
information is :

(1) 33 2} 53 3) 54 “4) 3:5
In a Randomised Block Design, we always have :

(1) Number of blocks = Number of treatments

(2) Number of blocks > Number of treatments

(3) Number of blocks < Number of treatments

(4) All of the above

The additional effect gained due to combined effect of two or more factors is known
as: :

(1) Main Effect (2) Interaction Effect
(3) Either (1) or (2) (4) Neither (1) or (2)

If the random variables X Y and Z have the means p, = 5, Hy=7and pu = 4;
O'X = 10, GY = 14 and cz =20; Cov(X,Y)=1,Cov(X,Z)=3 and Cov(Y, Z) = 2,
then what is the covariance of U= X+ 4Y+ 2Zand V=3X -Y -Z?

(1) =76 (2) 82 3) 82 (4) 76

Neelam has appeared in an examination which follows multiple choice questions, each
having five possible answers. The probability that she knows an answer is 0.75. If she
does not know an answer, she will guess, with the conditional probability 1/5 of being
correct. The conditional probability that Neelam knows the answer, given that she
gives the correct answer is :

(1) 0.25 (2) 0.80 (3) 0.90 4) 094

A drunkard takes a forward step with probability 'p' and a backward step with
probability 'q'. After taking 11 steps, the probability that he is the one step away from
the starting point is :

1) p®+4° - 2) 2(p®+ ¢°)
(3) 462 p% ¢° 4) 462p° ¢°
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24.

For the sequence { X,, } of independent random variables the following are defined :
P(Xk=:!:2k)= 2—(2k+l); P(Xk=0)= 1 & 2—2k :

Which of the following are not correct(s) ?

(a) WLLN holds because E(X; )=0and lim % — Owhere B, = Var ;'._:,X,-)
n—seo p

(b) Weak law of large numbers holds by Khinchin's theorem because E( X ) is finite.
(c) WLLN holds since X, are identically distributed.

Select the correct answer using code given below :

(1) (®) and (c) only (2) (a) and (b) only

(3) (a) and (c) only (4) (a), (b) and (c) only

I 6} ’ 6; and o%(_y are the variances of X, Y and X — Y respectively, then what is the
coefficient of correlation between 'X' and 'Y' ?

(1) ozx"'G%—GZX—Y 2) 6%&' +G)2’
. 26167 : 2(,XGY
3) c}+6%~6§+)’ (4) 6%( _6)2’
20,07 2Gx0y
Let X and 'Y be independent Gamma G( @, B) and G(@a,,B) random variables
. . :
respectively. Then X7 is distributed as :
(1) Gloy + a,,B) (2) By(ay, o)
3) U©.1) 4) G(oy, o,)

The Joint Density Function of X' and "Y' is given by :

2e e 0<x<oo,0<y<oo
flx.y)= :
0 otherwise

‘What is the value of P(X < Y) ?
(1) 13 2 12 3) 1/4 4) 1/6
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28. For a certain frequency distribution, the numerical computation yields the f_ollowing ;

Mean = 62, Median = 65 , Coefficient of skewness = —0.3, then the standard deviation
is equal to :

(1) 10 (2) 30 (3) 90 4) 300

29. Let'X' be a random variable having Probability Density Function :

x/2 O<x<l1
f(x)= 1/2 1cys2
B3-x)/13  2<x<3

Then P(1.5 < X < 2.51X >,1) equals to :

(1) 3/8 : (2) 5/8 3) 12 4) 1/4
30. Let Xy, X,, .5l X, bei.i.d. random variables with E( X;) = 1 and E( X,2 ) < oo, then
the consistent estimator for L 1s :
2i 2
e 2 iX:
: n(n+1)3 X, 2 n(n+l)Z '
2i . 2
3 -y X; : 4 g
@ Sren & e Ao

31. The pgf of a certain distribution is given as :
P(s)=3s*—25+6
What is the mean of this distribution ?

1) 2 (2 3 (3) 4 @5
32. The relation between student's -t and F-distribution is :
(1) Fy=t; 2) Fpy=t
@) Fn=i @) Fn=ty
33. The minimum variance unbiased estimator of 87 based on a sample of size 'n' from
N@® 1)is: :
(1) X*-1/n @ X*+1/n
3) Y.(X;-X*)In @ Y.(X;-XH(n-1)
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34. The Bayes estimator of a parameter under squared error loss function is :
(1) Posterior mean (2) Posterior median

(3) Posterior mode (4) Posterior variance
35. The decision criteria in SPRT depends on the function of :
(1) Typel error (2) Type Il error
(3) Both type I and type II error (4) Neither Type I nor Type II error

36. What is an unbiased estimator of 0 for the distribution fix,0)=0ex,x202

) M_-:)}Z @ &2 @ L @ - _11) =
37. Given a random sample :

f(x.8) =a—22(a—x),0< x<o

What is the MLE of o ?

M x () 2X 3) 3‘; @ =

38. For a particular hypothesis test, the probabilities of type I and type II errors are
respectively, 0.05 and 0.09. The power of the test is :

(1) 0.95 (2) 0.14 (3) 0.86 4) 091
39. A random sample of 100 articles are taken from a batch of 2000 articles shows that the

average diameter of the articles is 0.354 and a standard deviation 0.048. What is the
95% confidence interval for the average diameter of the batch ?

(1) (0.2934,0.4235) (2) (0.3448,0.3632)
(3) (0.3021,0.3824) (4) (0.3923,0.4212)

40.' Which of the following is true ?
(1) Unbiased estimator is always efficient.
(2) Consistent estimator is always unbiased.
(3) Unbiased estimator is always consistent.
(4) MLE is always a function of sufficient statistic.
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41.

42.

43.

45.

46.

47.

D
Let 'f’ be a non-constant entire function. Which of the following properties is possible
for 'f' foreachz e ¢ ? :
(1) Ref(z) =1Im f(z) ; (2) if(z)l< 1
3) Im(z) <0 4) f(z)#0
Let 'f and 'g’ be mesomorphic function on (c. If 'f" has a zero oforder'k'atz=aand z
has a pole of order 'm' at z = 0, then g(f(z)) has :
(1) azeroof orderkmatz=a
(2) apoleof orderkmatz=a
(3) azeroof order k —mlatz=a

(4) apole of order k-mlatz=a

The set of vectors X; =(2,1,4), X,=(=3,2,-1), X3 = (1,-3,-2)is:
(1) Linearly dependent (2) Linearly independent
(3) Both of them (4) None of these

Let a be 2 x 2 with Det(A) = 1 & Trace(A) = 3, then Trace( A2) is :

1) 7 () 8 3) 9 4 10

If A is (2 X 2) matrix over IR with Det(A + 1) = 1 + Det (A), then we can conclude that :
(1) Det(A)=0 2) A=0

3) Tr(A)=0 (4) A is non-singular

If A is a square matrix, then A + A, AA"and A’A are :
(1) Symmetric (2) Skew Symmetric
(3) Hermitian (4) Skew Hermitian

' . ; i > : :
If lim a},/ " = lim —**! provided limit on RHS exists. This result is known as :
n—oo n—ee a4,

(1) Cauchy 1st Theorem on Limits
(2) Cauchy 2nd Theorem on Limits
(3) Squeeze Principle

(4) Leibnitz' Rule
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48.

49.

51.

52.

lim (H»l) is:
n—oo! n
()1 20 (3) e “4) 2

n
Consider the sequence g, = (I +(-D" l) then :
n
(1) lim Sup(a,) = lim Inf(a,)=1
n-—yo0 n—oo

(2) lm Sup(a,) = lim Inf (a,)=e
n—eco n—oo

(3) lim Sup(a,) = lim Inf (a,)= -
n—co n—eo €

x

(4) lim Sup(a,) =e, lim Inf (a,)=
n—o0 n—oo e

If X and ¥ are standard normal variates with correlation coefficient 'p' between them,
then the correlation coefficient between X2 and y2 is:

(1) 2p-1 @ p* 3) p @ Jp

ket 55, % Y3 be uncorrelated observations with common variance 6 and
eXpectations given by (¥;) = Bi. E(Y,) = B, and E( ¥3) = B, + B, where B; and B,
are unknown parameters. The best linear unbiased estimator of By + B, is :

1) %(Y]+Y2+Y3) @ Y +¥,
1
() S(h+1427) @ 2 (%-h-p)

Under the regulatory conditions, if A, is the likelihood ratio, then the asymptotic
distribution of —2log A, asn— eois :
(1) Normal distribution : (2) Chi square distribution

(3) F-distribution (4) T distribution
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53. If the pdf of a random variable X' is fix,0)=1- 92 AOSXxS ] : 5 and if we reject

H,:0= 12 against the alternative H,:0= % whenever x 2 1, then what is the power of

the test ?
15 1 7 y
i) =2 2y Do 4) —
M @ 3 ® 75 @
54, If X, Xp, «ovee X, is a random sample form poisson distribution with parameter A’,

then the maximum likelihood estimator of log A is given by :

(1) e(zf’-;l%) (2) ‘08(2.:;1 _}%_)

@ L) bt

55. Which of the following could be used as a test for autocorrelation up to third order ?
(1) Spearmen Correlation test (2) The Breusch-Goldfrey test
(3) The Durbin Watson test (4) The Gold-Fled Quandt test

56. The following equation represent a simultaneous equation model :
K, =Ky +BiZ i

K, = 0K +B2Zs tuy

OLS will suffer from simultaneous bias if :
(1) u is correlated with Z; (2) Z, is correlated with Z,
3) K 1is correlated with ¥ 4 K;is correlated with 1

57. Having known the last census population ' Ry’ and growth rate 'r', the population after
'n' years based on compound interest formula will be :

1) B=Ra+n" () B=R1+n)
@) B=PRa+n" 4) B=PR/1+n)
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60.
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62.
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Vital rates are customaﬁly expressed as :
(1) Percentages (2) Per Thousand
(3) Per Million (4) Per Trillion

Age - Specific mortality rates fail to reveal :
(1) Mortality conditions (2) Age-distribution of persons
(3) Sex Ratio (4) All of the above

The relationship between NRR and GRR is :
(1) NRR and GRR are ysually equal

(2) NRR can never exceed GRR

(3) NRR is generally greater than GRR

(4) None of the above

For a standard n x n Latin Square, how many different Latin squares can be obtained
with the same standard ?

(1) n!(n-2)! 2) n=-1D!'(n-2)

(3) n! (n—1)! (4) n! (n+1)!

The condition for the time reversal test to hold good with usual notations is :
(1) By X Ry =1 (2) Rox Fy =0

) Ry/Ry =1 (4) By+ Ry =1

Weight in Laspeyre's price index number is known as ............ %
(1) Quantity during the current year

(2) Quantity in the base year

(3) Price during the current year

(4) Price in the base year

In India, the collection of vital statistics started for first time in :
(1) 1720 (2) 1886 (3) 1969 (4) 1946
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67.

69.

70.

Fisher's ideal formula does not satisfy ........... y
(1) Time Reversal Test (2) Circular Test
(3) Factor Reversal Test (4) Unit Test

If 1, is the number of persons living at the age 'x' and ' L,' the number of persons living
in the mid of 'x' and '(x + 1)’ years, then the relation between [ and L, is:

1
1) Lx=5(1x+lx+l) (2 Lx=(5+lx)
@) L=l @4) L=l 3
X+ X+
2 2

»

Fertility rates mainly depend on :

(1) Total female population

(2) Total population

(3) Female population of child bearing age
(4) Number of newly born babies

If the Cjuantity demanded of a commodity is unresponsive to change in prices, then the

‘demand of that commodity is :

(1) Perfectly Inelastic (2) Elastic
(3) Unit Elastic (4) Inelastic

The elasticity for the demand of the durable goods is :
(1) Zero (2) Equal to unity
(3) Greater than unity (4) Less than Unity

Consider the following matrix :
o~ @413 12

- @RI W2
U W oT b
L2 sl . 0

If P is a stochastic matrix, then which of the following is nof true ?
(1) Pis Ergodic (2) Pis Regular
(3) Pis not Regular (4) Both (1) and (3)
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Service time in queueing theory is usually assumed to follow :
(1) Poisson Distribution (2) Erlang Distribution
(3) Exponential Distribution (4) Normal Distribution

For MIMI1 queueing system, the expected number of customers in systems are :

A A-p
1) Lg=| —— 4 as S| e ad
()S(u—k) ()S(XJ

B H—2A
3) L¢=| —— 4) L¢=|——
()s(u-—k) ()S(l)
Which of the following relationships is not true ?
(1 WS=WQ+& @) Lg=AW;

1

(3) LS=Lq+3: (4) Lq=A.Wq

Maximize Z= 10x + 25 x,, subjectto 0< x £3,0< x, €3, x; + xp <5

(1) 80at(3,2) (2) 75at(0,3)  (3) 30at(3,0) (4) 95at(2,3)

Which variable is added for the less than or equal to type of constraint ?
(1) Slack (2) Surplus (3) Aurtificial (4) Basic

The convex combination of two points X;, X, € X is referred as :
(1) A-M)x5+Ax%,0<A<1

(2) (1-A)x +AXx,, Ais any real number

(3) X +Ax,,0SA<L1

(4) AX; + AX,, Ais any real number

The assignment problem is :

(1) non-linear programming problem
(2) dynamic programming problem

(3) integer linear programming problem

(4) integer non-linear programming problem
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78.

79.

80.

81.
82.

83.

84.

The order of Convergence of Secant Method is :
(1) 2.4 ?2) 2 3) 1.62 4 1

A0 =3AD= 5,f3) =21, then the unique polynomials of degree 2 or less using
Newton divided difference interpolation will be :

(1) 2x% + 2+ | @) 2x* = 3x+1
(3) 2x° +3 @) x* +3x-2
The third difference of a cubic A3y function are :

(1) Constant . (2) Not constant
(3) Variables (4) None of the above

The mean of Binomial distribution B(n, p) s :

(1) np ) np -1 (3) np -2 (4) np -3

Given that E[X +4] = 10 and EIX + 4T = 116, then Var[X] is equal t0 :

(1) 4 2) 8 (3) 12 4) 16

Let 'X’ be a continuous random variable with Probability Density Function
ax, 0<x<l1
a, 12 xSt

FO=1_ax+3a, 2<x<3
0, x>3

Then the value of 'a’ is given by :

(1) 0.4 (2) 0.5 (3) 03 4 0.1

Let 'X’ be a continuous random variable with Probability Density Function
ax, 0<x<1
a, 1€xs2

f®= — ax + 3a, 2€x<3
0, x> 3

Then the value of P(X < 1.5) is given by :

(1) 0.5 (2) 0.81 3) 0.19 4) 0.17
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The moment generating function of Poisson Distribution is : al
(1) e -1) @) €E*-1 3) -1 @ era-e

Which of the following is the median of the exponential distribution with parameter A ?
(1) A @) A" 3) A @) X2

The Quartile Deviation of the normal distribution is :

2 2 2 3
(1) Q.D.= ZG D Q.D.= 50‘ 3) Q.D.= gc 4 Q.D.= ZG

If A and B are two independent events, then P(A N B) is equal to :
(1) P(A)P(B) 3 (2) 1-P(AUB)
(3) [1-P(A)][1 - PB)] (4) All of the above

If event A and event B has occurred and it is known that P(B) = 1, the conditional
probability P(A/B) is equal to :

(1) PA) (2) P(B) (3) One (4) Zero

The recurrence formula for geometric distribution is given by :

(1) p(x+1i) = gp(x + i) (2) p(x) = gp(x + i)

() plx +1) = gp(x) () px) =p(x + i)

The correct relationship between A.M, G.M., and H.M. is :

(1) AM=GM=HM. (2) GM.2AM.2HM.
(3) HM.2GM. 2 AM. 4 AM.2GM.2HM

Average wages of workers of factory are Rs. 550 per month and the standard deviation
of wages is 110. The coefficients of variation is :

{1) 30% (2) 15% (3) 500% 4) 20%

If the mode of a frequency distribution is 16 and its mean is 16, then the median of the
distribution is : '
(1) o 2) 16 3) 2 4 8
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95.

96.

97.

98.

100.

D

If Quartile deviation of a set of observations is given as 6.4 and the value of first

quartile is 5. What is the value of the third quartile ?
(1) 12 {152 (3) 17.8 (4) 20.2

For a leptokurtic frequency curve, the measures of kurtosis is :

1) 0 2) -3 (3) less than 1 (4) greater than 3

Standard error of the sample correlation coefficient '’ is based on 'n' paired values is :

1412 1412 Tt 1+r

% 2
(1 0 2 (2) S 3) 7 “4) ﬁ

Given the following set of equations :

x‘+ 4x2-— X3= 3
5x+2x+3x3=4
The basic feasible solution involving x; and x, is:

5 1) - ED 11 2 3

HDi=—0 2) |=.0,0 3)}0; ==,0 4) |=,0,—
()(918) ()(9 ) ()(18) ()(9.14)
The range of a partial correlation coefficient is :

(1) Otoee (2) —oto 0 3) Oto 1 4) -1tol

The term regression was introduced by :
(1) Sir Francis Galton (2) R.A. Fisher
(3) Karl Pearson (4) P.C. Mahalanobis

If Regression Equations are :

6y = 5x+90
15x =8y + 30
And the variance of x = 4, then the correlation coefficient between 'x’ and'y'is :
(1) 045 (2) 0.67 (3) 0.78 (4) 0.88
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