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1. The multivariate normal distribution is 5. The quadratic form

widely used in : re_
’ (X—n) = (X-p)

follows :
(B) Time series only (A)

(A) Multivariate statistical inference

Normal distribution

Chi-square distribution with p df
(D) Survival analysis (C) t-distribution

(C) Nonparametric statistics (B)

2. The covariance between the (D)  F-distribution

components X; and X is given by : _
P ! P9 Y 6.  The distribution of /n (x— ,u) is :

(A Zjj
(A N, (0%)
B) n
© 0 (B) N,(0,n%)
(D) 1 ©) Ny(wX)
3.  The moment generating function of (D) N,(0,1)
X~Np(n ) is:
7.  The MLE of covariance matrix X is :
’ l ’ - - -
A) o H Rl (A) Sample covariance matrix with
, denominator n
(B) e—t 2t - - -
(B) Sample covariance matrix with
"
€ et denominator n — 1
(D) M2 (C) Identity matrix
_ _ o (D) Zero matrix
4. If variables in a multivariate normal
vector are uncorrelated, then they 8.  The maximum likelihood estimator
are : (MLE) of the mean vector pis:
(A) Independent (A) Sample variance
(B) Dependent (B) Sample mean vector
(C) Identical (C) Median vector
(D) Random only (D) Mode
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9. If Xy, Xo, ..., X,

Np (u, ¥), the sample mean vector X

follows :

(A) Ny(wX/n)

(
(B) Ny(wX)
© N,(0,%)
14.

(D) Np(u/nX)
10. If X~Np(u, X), then AX + b follows

(A) Exponential distribution

(B) Multivariate normal distribution

(C) Poisson distribution

(D) Chi-square distribution 15.
11. The covariance matrix of

X~ Np(u, Z) is:

(A) n

B Z

€ 1

(D) 0 16.

12.  The mean of X ~ Np(u, >) is:

A) X
B O
€
(D) |

B06080LT (4)

are independent 13.

The  characteristic  function  of
X~Np (%) is:

A) eit' u—%t’Zt

(B) ¥

(C) e—'[’ >t

(D) e"*

The conditional distribution of a subset

of variables given others in a

multivariate normal distribution is :
(A) Binomial

(B) Multivariate normal

(C) Chi-square

(D) Poisson

The marginal distribution of a subset
of wvariables from a multivariate
normal vector is :

(A) Exponential

(B) Multivariate normal

(C) Uniform

(D) Gamma

The covariance matrix > in a
multivariate normal distribution must
be :

(A) Negative definite

(B) Positive definite

(C) Diagonal only

(D) Singular
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17.

18.

19.

20.

In the notation N, (n, X) p denotes :

(A)
(B)
(©)
(D)

Sample size
Number of variables (dimension)
Number of observations

Degrees of freedom

If X~Np(u, X) then p represents :

(A)
(B)
(©)
(D)

Mean vector
Covariance matrix
Correlation matrix

Variance

The multivariate normal distribution is

completely determined by :

(A) Mean vector and covariance

matrix
(B)
©
(D)

Mean vector only
Variance only

Correlation only

A random vector X =(Xl, XZ,...,Xp)’

is said to follow a multivariate normal

distribution if :

(A) Each variable is independent

(B) Every linear combination of its
components IS normally
distributed

(C) Variances are equal

(D) Means are zero

B060801T

(5)

21.

22.

23.

24,

The value of the simple correlation
coefficient lies between :

(A)
(B)
(©)
(D)

Oand 1
—land+1

—oo and + oo

0and «

If the absolute value of r is close to 1,
it indicates :

(A) Weak correlation

(B) Strong correlation

(C) No correlation

(D) Random variation

A confidence interval for population
correlation is usually obtained using :
(A) Fisher’s Z transformation

(B) Student’s t distribution only

(C) Chi-square distribution

(D) Binomial distribution

The wvariance of Fisher’s Z statistic

approximately equals :

(A) 1n
(B) 1/(n-1)
C) 1/(n-3)
(D) 1/(n-2)
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25.  Fisher’s transformation is used for : 29. The population correlation coefficient

(A) Hypothesis testing and is denoted by :
confidence intervals of
. (A r
correlation
(B) Regression estimation B) p
(C) Variance estimation € np

(D) Sampling design D) o

26. Fisher’s Z transformation for
. o 30. The sample correlation coefficient is
correlation coefficient is :

(A) Z=In(1+r) usually denoted by :

®) z=iipitr A p

2 1-r (B) r
(C) z=r? ©) o
B) z=r ©

27. If p=0, the statistic
31. The Wishart matrix is always :

fon- 2
B N (A) Negative definite
follows (B) Symmetric positive definite

(A) Normal distribution
(B) t-distribution with n—2df

(C) Skew-symmetric

D) Diagonal onl
(C) Chi-square distribution (D) Diag y

(D)  F-distribution 32. The determinant of a Wishart matrix is
28.  The sampling distribution of r depends used in:
mainly on : (A) Likelihood ratio tests

(A) Sample mean (B) Regression analysis

(B) Population correlation coefficient

ling distribution of
(C) Sample variance only (C) Sampling distribution of mean

(D) Median (D) Nonparametric tests
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33.

34.

35.

36.

The Wishart distribution plays an

important role in :

(A) Multivariate statistical inference
(B)
©)

(D)

Time series analysis
Nonparametric statistics

Survival analysis

If p=1, the Wishart distribution

reduces to :

(A)
(B)
(©)
(D)

t-distribution
Chi-square distribution
Normal distribution

F-distribution

The expectation of a Wishart matrix
Sis:

(A) nX

(B) X/n

© |

(D) 0

In the Wishart distribution W, (n, %),

n denotes :

(A) Dimension of matrix

(B) Number of observations (degrees
of freedom)

(C) Number of parameters

(D) Number of correlations

B060801T
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37.

38.

39.

40.

41.

If S~ W, (n,X), then p represents :

(A)
(B)
(©)
(D)

Sample size
Number of variables
Degrees of freedom
Number of groups

The Wishart distribution is associated
with the distribution of :

(A)
(B)
©)
(D)

If Xi, X...,
multivariate normal vectors, the matrix

S=2X;X! follows :

Sample mean vector
Sample covariance matrix
Regression coefficients
Residuals

Xn are independent

Normal distribution
Wishart distribution
t-distribution

(A)
(B)
(©)
(D)

The Wishart distribution is a
multivariate generalization of the :

(A)
(B)
©
(D)

Gamma distribution

Normal distribution
Chi-square distribution
t-distribution
F-distribution

Hotelling’s Tis widely used in :
(A)
(B)
©)
(D)

Multivariate quality control
Time series analysis
Nonparametric tests
Survival analysis

Set-C



42. The statistic T2 depends on :

(A)
(B)
(©)
(D)

Sample mean vector
Covariance matrix
Sample size

All of the above

43. A large value of T?statistic leads to :

(A)
(B)
(©)
(D)

Acceptance of Hy
Rejection of Hy

No decision
Increase in variance

44. In discriminant analysis, Mahalanobis

distance helps in :

(A)
(B)
(©)
(D)

Group classification
Parameter estimation
Hypothesis testing only
Time series analysis

45. If the covariance matrix is singular,

then :

(A)
(B)
(©)
(D)

T2 cannot be computed
T2 becomes zero

T2 becomes infinite
No problem occurs

46. The main assumption of Hotelling’s

T?test is :

(A)
(B)
(©)
(D)

B060801T

Multivariate normality
Binomial distribution
Poisson distribution
Uniform distribution

(8)

47.

48.

49.

50.

The statistic T2 involves :

(A) Mean vector and covariance

matrix
(B)
©
(D)

Variance only
Correlation only

Sample size only

For multivariate normal data, D?

approximately follows :

(A) x5 distribution

(B) Normal distribution
(©)

(D)

t-distribution

F-distribution

In multivariate outlier detection, the

statistic used is :

(A) Mahalanobis D?
(B) Median

(C) Mode

(D) Range

Mahalanobis distance is particularly
useful when variables are :
(A)

(B)
(C) Constant

Independent

Correlated

(D) Binary
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51.

52.

53.

54,

55.

B060801T

If p=1, Hotelling’s T? reduces to :

(A) Chi-square test
(B) Student’s t-test
(C) Z-test

(D) Sign test

The degrees of freedom for T2
transformation depend on :

(A) nandp

(B) Onlyp

(C) Onlyn

(D) None of the above

Mahalanobis distance is invariant
under :

(A) Linear transformations

(B) Nonlinear transformations
(C) Squaring transformations

(D)

Log transformations

In testing linear hypotheses, the

statistic used is :

(A) Modified Hotelling’s T2
(B) Z-statistic

(C) Chi-square statistic

(D)

The
hypotheses on mean vectors is :

(A)
(B) Identity matrix

t-statistic

matrix used to test linear

Contrast matrix

(C) Diagonal matrix

(D)

Covariance matrix

(9)

56.

S7.

58.

59.

The hypothesis Hy iy =py =...=p,
implies :
(A) Equal means across variables

(B) Equal variances
(C) Equal correlations

(D)

Equal sample sizes

Testing equality of components of a

mean vector involves :
(A) Testing iy =pp =...=p,
(B) Testing variance equality

(C) Testing independence

(D) Testing regression

If D2 is large, it indicates :

(A) Means are similar
(B) Means differ significantly
(C) No correlation

(D) Perfect correlation

The squared Mahalanobis distance
between two mean vectors is used in :
(A) Cluster analysis

(B) Discriminant analysis
(C) Multivariate testing

(D) All of the above
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60.

61.

62.

63.

B060801T

The pooled covariance matrix is a: 64.

(A) Weighted average of sample
covariance matrices

(B) Simple average

(C) Difference of matrices

(D) Product of matrices

In the two-sample test, the pooled

covariance matrix is used when : 65

(A) Means differ
(B) Covariance matrices are equal
(C) Sample size is small

(D) Variance is zero

The two-sample Hotelling’s T?2test

assumes : 66

(A) Unequal covariance matrices
(B) Equal covariance matrices
(C) Independent means only

(D) Equal sample sizes only

When comparing two multivariate

means, the statistic used is : 67.

(A) Student’s t-test

(B) Hotelling’s T?two-sample test
(C) Chi-square test
(D) Sign test

(10)

For large sample size, T2

approximately follows :

(A) Chi-square distribution with p
degrees of freedom

(B) Normal distribution

(C) t-distribution

(D) F-distribution

The Hotelling’s T2statistic is mainly
used to test :

(A) Regression coefficients

(B) Mean vector

(C) Variance only

(D) Correlation only

The covariance matrix used in T2
statistic is :

(A) Population covariance matrix
(B) Sample covariance matrix

(C) Diagonal matrix

(D) Identity matrix

Here p represents :

(A) Sample size

(B) Number of variables
(C) Number of groups
(D) Degrees of freedom
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68.

69.

70.

71.

B060801T

Under Hy, the statistic

follows :
(A)  Fyn_pdistribution
(B) t, distribution
2 4. .
(C) x distribution

(D) Normal distribution

If the
normal, the statistic T2 follows :

population is multivariate

(A) Chi-square distribution directly

(B) t-distribution

(C) F-distribution
formation

(D) Normal distribution

after trans-

74.

For testing Hg : 1 = o, the Hotelling’s

T2 statistic is :
IRCENESCEN
® (5o sl
© nfi-wof

(D) (x—po) (X—1o)

75.

Hotelling’s T? statistic is the

multivariate generalization of :
(A) Chi-square test

(B) Student’s t-test

(C) F-test

(D) Z-test

(11)

(n_ p) 72.

73.

If variables are uncorrelated with equal

variances, Mahalanobis distance

reduces to :

(A) Manhattan distance
(B) Euclidean distance
(C) Zero distance

(D) Infinite distance

Mahalanobis D? is particularly useful
in:

(A) Time series analysis

(B) Multivariate classification

(C) Sampling theory

(D) Regression

The formula for Mahalanobis distance

A (x-n) (x-n)

(B) (x-p)'s(x-n)
©) (x—w)S(x—p)
© (x-w’

Mahalanobis D2 statistic measures :

(A) Euclidean distance
(B) Distance

covariance structure

accounting for

(C) Correlation only
(D) Mean difference
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76.

77.

78.

79.

PCA is based on decomposition of :

(A) Covariance or correlation matrix
(B) Regression matrix
(©) Residual matrix

(D) Mean matrix

Kaiser criterion suggests retaining

components with eigenvalues :
(A) Greater than 1

(B) Lessthanl

(C) Equalto0

(D) Greater than sample size

In canonical correlation analysis, the

maximum number of canonical

correlations equals :

(A) Larger number of variables in
the two sets

(B) Smaller number of variables in
the two sets

(C) Number of observations

(D) Number of factors

Discriminant analysis is mainly applied
when the dependent variable is :

(A) Continuous

(B) Categorical

(C) Time dependent

(D) Random

B060801T

80.

81.

82.

83.

84.

Eigenvalues in PCA represent :

(A) Means of variables

(B) Variance
components

explained by

(C) Correlations
(D) Regression slopes

The number of principal components
equals :

(A) Number of observations

(B) Number of variables

(C) Number of groups

(D) Oneonly

Factor analysis differs from PCA

because it :

(A) Focuses on
covariance structure

(B) Uses only regression models

(C) Ignores correlation

(D) Uses time series

explaining

In PCA, components are :

(A) Correlated

(B) Independent but correlated
(C) Uncorrelated

(D) Identical

Canonical variates are :

(A) Linear combinations of variables
in each set

(B) Original variables

(C) Random samples

(D) Residuals
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85. Mahalanobis distance is used in 89.

discriminant analysis to measure :

(A) Distance between observations
and group means

(B) Time difference

(C) Euclidean distance only

(D) Sampling error 90.

86. The discriminant score is obtained as :
(A) Weighted sum of predictor
variables
(B) Mean of variables

(C) Product of variables

(D) Ratio of variables 91.

87. Varimax method is commonly used
for:
(A) Factor extraction
(B) Factor rotation
(C) Hypothesis testing
(D) Classification

92.

88. Orthogonal rotation in factor analysis
maintains :
(A) Correlated factors
(B) Uncorrelated factors
(C) Nonlinear factors

(D) Dependent factors

B06080LT (13)

Factor loading represents :

(A) Correlation between variable and
factor

(B) Mean of variable

(C) Regression coefficient

(D) Error variance

In PCA, the total variance of
standardized variables equals :

(A) Number of variables

(B) Number of observations

(C) Sum of means

(D) Zero

Canonical correlations are obtained

from :

(A) Eigenvalues of a matrix derived
from covariance matrices

(B) Regression equations

(C) \Variance ratios

(D) Residual matrices

Canonical correlation analysis studies

the relationship between :

(A) Two individual variables

(B) Two sets of variables

(C) One dependent and one
independent variable

(D) Three variables
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93.

94,

95.

96.

Fisher’s discriminant function

maximizes :
(A)
(B)

Within-group variance
Between-group variance relative
to within-group variance

Total variance

(©)
(D)

Error variance

Linear discriminant analysis assumes
that :
(A) Covariance matrices are equal
across groups

(B) Means are identical
©

(D)

Sample sizes are equal
Variables are independent

The main purpose of discriminant

analysis is to :

(A)
(B)

Estimate regression parameters

Classify ~ observations  into
groups
Forecast time series

(©)
(D)

Test independence

In factor analysis, communalities

represent :
(A)
(B)

Unique variance of a variable
Variance explained by common
factors

Error variance

(©)
(D)

Total variance

B060801T
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97.

98.

99.

100.

Factor analysis attempts to explain
correlations among variables in terms
of :

(A) Random variables
(B) Regression functions
(C) Latent factors

(D) Independent samples

The first principal component explains :

(A) Minimum variance
(B) Awverage variance
(C) Maximum variance
(D) Zero variance

In PCA, the principal components are

obtained from :

(A) Eigenvalues of  covariance
matrix

(B) Eigenvectors of covariance or
correlation matrix

(C) Regression coefficients

(D) Residual matrix

Principal Component Analysis (PCA)

is mainly used for :

(A) Hypothesis testing

(B) Dimension reduction
(C) Time series forecasting
(D) Parameter estimation
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10.

11.

12.

Impt.

Four alternative answers are mentioned for
each question as—A, B, C & D in the
booklet. The candidate has to choose the
correct answer and mark the same in the
OMR Answer-Sheet as per the direction :

Example :

Question :

Q1 ® @ © ®
Q2 & ® @ ©
23 ® @ © ©

lllegible answers with cutting and
over-writing or half filled circle will be
cancelled.

Each question carries equal marks. Marks
will be awarded according to the number of
correct answers you have.

All answers are to be given on OMR
Answer Sheet only. Answers given
anywhere other than the place specified in
the answer sheet will not be considered
valid.

Before writing anything on the OMR
Answer Sheet, all the instructions given in it
should be read carefully.

After the completion of the examination
candidates should leave the examination hall
only after providing their OMR Answer
Sheet to the invigilator. Candidate can carry
their Question Booklet.

There will be no negative marking.

Rough work, if any, should be done on the
blank pages provided for the purpose in the
bookilet.

To bring and use of log-book, calculator,
pager and cellular phone in examination hall
is prohibited.

In case of any difference found in English
and Hindi version of the question, the
English version of the question will be held
authentic.

> On opening the question booklet, first check that all
the pages of the question booklet are printed properly.
If there is any discrepancy in the question Booklet,
then after showing it to the invigilator, get another
question Booklet of the same series.
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