COMBINED TECHNICAL SERVICES EXAMINATION
(NON-INTERVIEW POST)
COMPUTER BASED TEST
DATE OF EXAM: 05.08.2025 AN
PAPER - II - STATISTICS AND MATHEMATICS
(PG DEGREE STANDARD) (CODE: 506)






If v(x)=A4 + A, v(y)=2, +A; and cov(x,y)= A, then the correlation
between x and y of bivariate Poisson distribution is

@A) o (B) 1

@ AL A "1 4 -
[(4 + 43)(Az + A5)]2

(E) Answer not known

Let % and 4 be two independent mnon-central chi-square
variates,

where 7 —= y*(K;, 4) and
12> y2%(K,, ;) then

712 + 132 follows

W non-central chi-square distribution
(B) mnon-central ¢ distribution

(C) non-central I distribution

(D) mnon-central beta distribution

(E) Answer not known
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3.  Which of the following statements are true about non-central
t-distribution?

(1) When degrees of freedom K is large (K — ), the non-central
t-distribution tends to standard normal distribution.

2

Se

(1) The mean of non-central {-distribution is

where 6 = -“—l.

o

(iii) If the non-centrality parameter of non-central distribution is
not equal to zero then it becomes central ¢-distribution.

A) () only G G) and (i) only
(C) () and (111) only (D) (1) and (111) only
(E) Answer not known

4. Let (X,Y)~Bivariate Poisson (4 + A, Ay + A5, /13), the conditional
distribution of X given Y = y is the convolutions of

0 Poisson and Binomial distribution
(B) Two Poisson distributions with parameter A4, and A,
respectively

G

(C) Two Binomial distribution with parameter and
Ay + A5
Ay ,
respectivel
/11 i &3 P y
(D) Two Poisson distribution with parameter 4, and A,
respectively

(E) Answer not known
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Which of the following are true about the assumptions of bivariate
normal distribution?

I. The regression of Y on X is linear
II. The arrays are homoscedastic
ITT. The distribution of Y in different arrays is normal

(A) IandII only (B) I and III only
(C) Il and III only ' M I, IT and III
(E) Answer not known

Which of the following statement is true about Gamma distribution?
X ~ y(a,1)

(1) Variance > mean if g <1

(1) Variance =meanifa=1

(111) Variance < meanif ¢ >1

(A) () only (B) Both (i) and (i)

(C) Both (1) and (iii) M (1), (11) and (ii1)

(E) Answer not known

If X follows beta distribution with parameter m(>0) and 2 if
P(X < %} = % then the variance of X is

il : 11
A = ..
0 MZD
i
25

(E) Answer not known

1
(© 1/
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8.  Choose how many number of correct statements given below :

(1)

(2)
(3)

(4)

(A)
©)
(E)

If X~ N(ﬂ, 0'2), then Z = Sl , 1s a standard normal variate
o

with E(Z)=0 and V(Z)=1 and it is denoted by Z ~ N(0,1).

0(-2)=1-9(Z), Z > 0.

Pla<X <b)= ;p[b;”J-@(a;ﬂ].

The graph of [(x) is bell-shaped curve.

(1) (B) (2)
(3) of @)

Answer not known

9.  Which of the following statement(s) is (are) correct/incorrect?

I

L

(A)

(©)
(D)
(E)

If x follows Beta distribution of second kind with parameters

m and n then i follows Beta distribution of first kind with
X

parameters m and n.
If x and y are two independent Gamma variates with

parameters m and n respectively then = is a Beta distribution
X

of second kind.

I correct, IT incorrect

I incorrect, II correct

Both I and IT are correct
Both I and II are incorrect

Answer not known
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10.

11.

12.

13.

If X and Y are independent random variables with probability mass
functions B(m, p) and B(n, p) respectively. Then the conditional
distribution of X | X +Y is -

(A) Geometric distribution

(B) Negative Binomial distribution

(C) Binomial distribution

Q}( Hyper geometric distribution

(E) Answer not known

If a random variable X ~ B,(x,v) known as Beta variate of the first
kind with parameters ¢ and V, then 1- X follows

@) Al-p1-v) B) S (w,0)

@ A D) Bo(l-p1-v)

(E) Answer not known

If s are iid N(0, 1) Identify the distribution of X, - X, + X; - X,

@) N(o,1) (B) N(4,0)

© N(@,2) 9 N, 1)

(E) Answer not known

When the population is finite and the sampling is done without

replacement, which one of the following distribution is used?
(A) Gamma distribution

M Hyper geometric distribution

(C) Negative Binomial distribution

(D) Cauchy distribution

(E) Answer not known
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14.  The 7™ factorial moment of hyper geometric distribution is

M g PMON - M)N -n)
(A) N (B) NN 1)
M), ) M)
D=t =
W Lo

(E) Answer not known

15. Tfx and y are independent random variables then cov(x, x+«/§y] 1S

@A) o & Vix)
©) Viy) D) E(xy)

(E) Answer not known

16. Let E|Xk|q =Vax and > Vo =V, . Then as n — =, implies
1
that £(S,/S,)— N(0,1).
A) V8 S0 (B) V?/S, >0
1
Vi3IS, >0 D) V218, >0

(E) Answer not known

L3, 1& i =t oy (parameter), then which one of the following is true?

(A) t;f—:.;—g ®) 2—L 50
O -2 D) tn—%

(E) Answer not known

506-Statistics and Mathematics 8



18. Let {X,} be a sequence of random variables and let X be a random
variable defined on a sample space. X, converges in probability to

Xifforall e>0,

@Y’ lim P|X, - X| < (B) lim P|X, +X]|<e]=1
(C) lim P|X, - X|>e l - (D) lim P[X, -X|<e|]=0
n—ee R—>o0

(E) Answer not known

19. Let X have the pdf

1
—lx+1),-1<x<1
flae)= {2+
0 , elsewhere
Then the mean value of X is given by
1 2
2 By =
& 3 ®) 2
2 1
C) = D) =
©) - L

(E) Answer not known

20. If the sequence {X,,n=>1} of random variables convergence in
probability to the random variable X then

M XR%X,H.SR—)DO

B Xy X, a5 i =0

@ X AY L sXiVasnse
)y X5 b XV as n e

n-n

(E) Answer not known
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2. @ HX,—£>5Xand X, —£>Y ,then X=Y as
Gi) X - % 53X gand X —225¥ then X =Y as

Gi) f X, —"—»X and X, ——Y,then X=Y as
Which of the above 1s correct?
(A) (1) only
(B) (1) and (iii) only
(C) (11) and (111) only
(1), (i1) and (iii)
(E) Answer not known

22. Which of the below 1s correct?

(1) From Joint p.d.f (p.m.f) of two random variables X and ¥ we
can obtain marginal p.d.f.s (p.m.f’s)

(11) From marginal distributions of two jointly distributed random
variables, we can’t determine the joint distributions of these
two random variables

(A) (@) only
(B) (1) only
both (1) and (ii)
(D) neither (1) nor (1)
(E) Answer not known

23. If F 1is a distribution function of one dimensional random variable

X then
(A) 0=Flx)=<1 B) Fx)<F(y)ifx<y
@ Both (A) and (B) D) 0< F(x) < o

(E) Answer not known
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24.

25.

26.

: 0 < ; |
If X has the probability density function f(x)=—e Wg,—oo <A,

4
The value of E|X]|is
A) 0 (B) 1

¥ 2 D) 3

(E) Answer not known

The inequality E|XY|< E”r|X|r . E! "'("|Y‘S where r>1 and
rt+st =1 is called

(A) Crinequality (B) Chebychev’s inequality
{_Qf Holder’s inequality (D) Schwarz’s inequality

(E) Answer not known

Match the following with respect to natural conjugate priors :

Sampling distribution Posterior distribution
(a) G(V,p) 1. Bla+x,f+n—x)
(b) bl(n,p) 2. Bla+r,f+x)
) pl(A) 3. Gla+v,p+x))
(d) NB(r;p) 4. Gla+x, f+1)

@ @b @ ¢

(4 3 4 1 9

3 1 4 2
(). 3 4 2 1
D) 4 3 2 1

(E) Answer not known
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27. Let x,,x9,..x, be the random sample of size n from N(g1).

2
T =¥Z%_ is an unbiased estimator of
¢
A u (B) u*
& 1+ D) 2+ 42

(E) Answer not known

28. Method of moments fail in which of the following distribution?

(A) Exponential (B) Normal
Cauchy (D) Poisson
(E) Answer not known

29. Which of the following properties satisfied by maximum likelihood
function?

(1) consistency

(11) unbiasedness

(i1) most efficient

(iv) sufficient if any exists
(A) (1), (11) and (ii1)

@ (), (i) and (iv)

(C) (@), (@) and @v)

(D) (@), (i) (111) and (Gv)
(E) Answer not known
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30.

31.

32.

For estimating f(x,qy,a;,...0;) as a linear function of the
parameters ag,a,,...,a;, the x’s being known given values, the least
square estimators obtained as linear functions of the y’s will be

(A) Biased estimators (B) Efficient estimators
(C) Sufficient estimators @f MVU estimators

(E) Answer not known

Which of the following is true about likelihood ratio test?

(1) In likelihood ratio test, the probability of type I error is
controlled by suitably choosing the cut off point A,

(11) Under certain conditions, —2log, 4 has an asymptotic normal
distribution

(111) LR test is consistent always

WS () only

(B) (@) and (i1) only

(C) (11) and (iii) only

(D) (@) and (iii) only

(E) Answer not known

Identify the distribution which does not possess the MLR property

(A) Binomial distribution (B) Uniform distribution
(C) Normal distribution M Cauchy distribution
(E) Answer not known
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33. What 1s the maximum number of runs possible in a sequence of
length 6 using two symbols?

W 6 (B) 4

€ 3 D) 5
(E) Answer not known

34. Let X be a random variable having the normal distribution
N(0, 6%), the S.P.R test for accepting H, for testing H, o = 0'3

. £ : 9 % .
against 1, : o = r:»',‘Z (crr > crﬁ] 18

(A) Zx {0'00‘1 {21019’-(1 aﬁ}+m10g C'-E }} /(012 —cr§)

0y
2
(B) fo > (mlogﬁ} /(O'f —(}'3)
O

| 5

2
M ), {0'00'1 {2log[l_ﬁ]+mlogm}}/6{?oﬁ
a

ol

2

(D) Ex? O_DO_]_ [210g(1 ﬂ)erlogg-lﬂ
o Oy

(E) Answer not known

35. If the sample size in Wald -Wolfowitz run test is large , the variance
U is distributed with mean

:( 2n1n9 D) 2ny o1

ny +ngy ny +n,
(C) ﬂ (D) 2ny il
n, +ny ny + ny

(E) Answer not known
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36.

37.

38.

Let X be a random variable having the normal distribution
N(O, 02) for testing H,:0” =0 against H, :0” =0 (0,2 > oﬁ) the
SPR test 1s

2
o(z,alz{log 1 —ﬂa + log %}
0

(A) Accept H, if Zx} =

o7 - a5

0[2] 0'12{210g ] _‘Ba

2
o
+ mlog—l2
oo

@f Accept H if Ex? <

of —ap

2
o2o2ilo | i e gL
oY1 g]_"—O.‘,’ Ogo_g‘

(C) Accept H, if 3x7 <

(D) Accept Hy if ¥x? >

(E) Answer not known

For testing of randomnes
(A)
Run test

Answer not known

(E)

Mann-Whitney U test

2 9
01 — 0y

agaf{Zloglf?a 5 J
0

of -0y

s, We can use

(B) Sign test
(D) Krustal -Wallis test

The test which has advantage of doesn’t require data grouping over
a Chi-square test for goodness of fit 1s

(A) Sign test (B) Run test
(C) Mann-Whitney U-test {P{ Kolmogrov-Smirnov-test
(E) Answer not known
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39.

40.

The following are the reaction times (in milliseconds) for randomly
selected subjects who took either Drug A or Drug B.

Drg A- 196 294 1T.71 241 162 1.93
PruaB: 2.11. 248 2.07 2.91 250 484 288

If wilcoxon rank-sum test is conducted then the sum of ranks for
drug B is

(A) 25 o 66
() 28 (D) 53
(E) Answer not known

Which of the following statements are true about Sequential
Probability Ratio Test (S.P.R.T)?

(1) If the S.P.R.T. of strength (@, /) and the boundary points
(A,B) terminates with probability 1 then A<(1-p8)/¢;
B=g/(1-a)

(11) For any random variable n which takes the wvalues

0,1,2,...E(n)= Y P(n=m)

m=1

(i) The S.P.R.T terminates with probability zero both under H,

and H;.
(A) (@) only {?{ (1) and (11) only
(C) () and (111) only (D) (i) and (iii) only

(E) Answer not known
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41.

42.

43.

Assertion [A] : Median test makes the correct decision with little
more assurance than does the sign test but not
decisively as the t-test.

Reason [R] . Median test is sensitive to the differences in
location but not to differences in shape

(A) [A] 1s true but [R] 1s false

(B) Both [A] and [R] are true and [R] 1s the correct explanation of
[A] |

(C) [A]is false, [R] is true

W Both [A] and [R] are true, but [R] i1s not the correct
explanation of [A]

(E) Answer not known

In test of randomness, the number of runs U 1s a r.v with mean

n+2 .
and variance

o 3 ¥LC

4\n-1
n(n-2 nin—2
= E(nvél) o Z(nﬁcl)

(E) Answer not known

Wilcoxon test takes into account of the differences in
ranks.

(A) Direction (B) Differences

(9)’ (A) and (B) (D) Neither (A) nor (B)

(E) Answer not known
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44, In Mann Whitney U test U= if all the X;’s are larger than
all the Y;’s and U = if all the X;’s are smaller than all the
Y’s
(A) m,n
(B) o,m
(C) mn,o

3 o,mn

(E) Answer not known

45. In median test H : fi(x) = f,(x) of two independent samples, then
test statistic follows

(A) Normal distribution
(B) F distribution

(C) Binomial distribution
M Chi square distribution
(E) Answer not known
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46.

47.

48.

In testing of Hypothesis, the test statistic of a sample statistic lies
between —1.96 and 1.96 then,

W 95% confidence that the Null hypothesis is true

(B) 95% confidence that the Null hypothesis is false

(C)  99% confidence that the Null hypothesis is true

(D) 99% confidence that the Null hypothesis is false

(E) Answer not known

Let x,,x5,....,x, be 1id random variables from exponential family.
A sufficient condition for the existence of UMP test for testing

Hy,: 6<6, against H,: 0> g, 1s

(A) X is a sufficient statistics

(B) The test statistic has a constant variance

(& The family has monotone likelihood property in statistics 7'(x)
(D) The power function is constant in &

(E) Amnswer not known

For testing H,:60=6, against H,:8=6,, if p(xe W/ H,)<« and
plxe W/ H,)= p(xe W,/ H,) where W is the critical region and « is
the size of critical region then the test is called

(A) Best level a test (B) Most powerful test

@’ Both (A) and (B) (D) Neither (A) nor (B)

(E) Answer not known

19 506-Statistics and Mathematics
[Turn over



49. In testing H,:8=6; against H,:8=86, and if
Plxe WIiH,)= J-/iodx = and P(xe W/H_,_)2 P(xe WllHl) then it
18
M Most powerful test
(B) Uniformly most powerful test
(C) Power of the test
(D) Critical region
(E) Answer not known

50. Assertion [A] : The maximum value of probability of Type I error
; of a Test is called the size of the test.

Reason [R] : If H 1s composite hypothesis, probability of Type I
error is variable quantity.

{M Both [A] and [R] are true, [R] explanation of [A]

(B) Both [A] and [R] are true, [R] does not explain [A]

(C) [A] is true but [R] is not true

(D) [A] 1s false but [R] 1s true

(E) Answer not known
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Which of the following is an indication
multicollinearity?

()  Multiple R? is 77%
(11) VIF exceeds 5 or 10
(111) Significant regression coefficients

(A) () only
(B) Both (i) and (ii)
(&Y (i) only
(D) Both (ii) and (ii)

(E) Answer not known

of existence of

In multicollinearity Diagnostics the condition indices of the X'X

matrix in Eigen system analysis are
A) Kj = Ao J=1L2...p
& Kj:%, i=1,2,..p
j
G Bi=%4,.,1=-12..p
() K. =4 +1 .. 7=-12.p

(E) Answer not known

21 506-Statistics and Mathematics

[Turn over



53. For the regression model y= fx, +fx,+¢€, the estimates of the

I, = Hol: A ., —HRo K
1 122 2 12 1
Y - H ; /5’2 el = Y . If there

=i 1-ry

1s strong multicollinearity between x; and x,, then the correlation

regression coefficients are f; =

coefficient r, will be

(A) Zero (B) Unity
(C) Small M Large

(E) Answer not known

ad. T R_? 1s the coefficient of multiple determination from the

regression of x ; on the remaining p—1 regressor variables, then
10
(l—RfT 1s called

(A) Inflation factor

(B) Mean inflation factor

M Variance inflation factor
(D) Correlation inflation factor
(E) Answer not known

55. The relationship between the predictor variables can be judged by
examining a quantity is called

Ay & (B) R?
{9{ variance inflation factor (D) Covariance
(E) Answer not known
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56.

57.

D8.

99.

In regression model, with analysis of variance, then the relationship
SST = SSR + SSE is known as

(A) Least square identity

.[Bf Fundamental analysis of variance identity

(C) Weighted least square

(D) DPartial regression coefficients

(E) Answer not known

In simple linear regression, listing H,: S, =0 against H,: 5, #0,
the conclusion can be taken aided by

(A) F-test only (B) t-test only

{9)’ Both F and t test (D) Neither F test nor t-test

(E) Answer not known

Why 1S the multiple linear regression model
y =+ Bix, + Boxy +...+ Bx;,+ € called linear model?
(A) Response variable y is linear

(B) Predictor variables x;’s are linear
(& Parameters §.’s are linear

(D) Error value € is linear
(E) Answer not known

In a multiple regression model, if there are no linear relationship
between the regressors, then they are said to be

(A) Dependent (B) Independent.
‘(9]’ Orthogonal (D) Non-linear dependent

(E) Answer not known
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60. Assertion [A] : To test the hypothesis T-T(J:ﬂl=[)’1mJ the test

2 _ p0)
statistics L= 25’187131 X S,vn—1 and
ylx

i 60) the test statistics
4 0
fo—Bo

—
S'y;x l+_x—9
: n (n-1)s“x

the same degrees of freedom n—2.

T = . Both test statistics have

Reason [R] : Sgyfx i1s only the random component in the

denominator of both the statistics which itself has
n—2 degrees of freedom.

(A) [A] 1s true but [R] 1s false
(B) [A] 1s false but [R] 1s true

(9{ Both [A] and [R] are true and [R] is the correct explanation of
[A]

(D) Both [A] and [R] are true but [R] is not the correct explanation
of [A]

(E) Answer not known

61. The ANOVA for significance of regression in multiple regression
model, the residual degrees of freedom is

A) k n—k—1
0.8

(C) n-1 D) k-1

(E) Answer not known
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62.

63.

64.

Which of the following measure explained the proportion of
variation by the regressor x?

(A) F-measure (B) R

U?f R? (D) Sum of square residual
(E) Answer not known

For simple linear regression model, the unbiased estimator of ¢ is

@ -5 /n (BT o= 301
11 =1

O S-5) ln-2) @ 5 Ly~ 9: 0 )
j=1 i=1

(E) Answer not known

The least square estimator of multiple linear regression model is
@) f='x)'y) G b=(x'x)" (x'y)
©  f=(xx)" (xy) D) p=(xx)(xy)

(E) Answer not known
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65. The least square estimators of simple linear regression model,
which of the following statement(s) is/are correct?

(a) B, and f, are unbiased estimators.

(b) The least square estimators have the maximum variance
compared with all other unbiased estimators.

M (a) correct, (b) false
(B) (a) false, (b) correct

(C) DBoth (a) and (b) are correct
(D) Both (a) and (b) are false

(E) Answer not known

66. Choose the correct statements from the following :

(a) The generalized linear model, can be used when assumptions
of normality and constant are not satisfied.

(b) The GLM is a unification of both linear and non linear
regression models.

(¢ In GLM the response variable distribution must only a
member of the exponential family.

(d) The normal error linear model is just a special case of GLM.

(A) (a) only (B) (a), (b) only
(©) (a), (b) and (c) only 9 (), (b), (©) and (d)
(E) Answer not known

67. Choose option that is not a component of a generalized linear model
(A) Random (B) Link function
(C) Systematic \(})f Pearson y” statistic

(E) Answer not known
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68. The canonical link function of standard normal distribution for the
generalized linear model is called as

(A) Identity hink (B) Logistic link
¥ Probit link (D) Log link
(E) Answer not known

69. Which of the following statements are true about generalized linear-
models?

(1) It assumes that the distribution of the response variable is a
member of exponential family of distribution.

(1) GLM is to develop a linear model for an appropriate function
of the expected value of the response variable.

(A) (1) only (B) (11) only
(C) (i) and (ii) are not correct J27 Both (i) and (i)
(E) Answer not known

70. In the case of logistic regression, the link function is defined as
T
W n=in ®) g=r(1-7)
1=

© n=lnz{-x) @) 7=-"—

(E) Answer not known
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71.  Which interaction is confounded in the following 2° design?
RepI RepIl Replll

Bloek' " 1 2 3 4 5 6
abc ab abc ab abc ab

A &C a4 @ac Aa ac
b be b be b be

¢ Ly e (e ()
(A) ab (B) ac

@ abe (D) be

(E) Answer not known

72. The estimates of treatments in a youden square are of
the row-block effects
(A) TIndependent (B Not independent
(C) Either (A) or (B) (D) Neither (A) nor (B)

(E) Answer not known

73. If the experimenters consistently pick the largest differences to

compare they will inflate the of the test.
M Type I error (B) Type II error
(C) Both (A) and (B) (D) Neither (A) nor (B)

(E) Answer not known
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