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The main disadvantage of fractional

factorial design is :

(A) Large cost
(B) Increased aliasing
(C) Too many runs

(D) No confounding

In fractional replication, generators are

used to :

(A) Increase block size

(B) Define which treatment
combinations to include
(C) Estimate error variance

(D) Remove interaction

The number of two-factor interactions

in a 2 design is :

(A) k
® (5)
(c) 2~
(D) K

In unreplicated 2 designs, Lenth's
method is used for :

(A) Estimating blocks.

(B) Identifying active effects

(C) Calculating sample size

(D) Testing normality

B060802T

(3)

In testing factorial effects, the

denominator of F-ratio is :
(A) Treatment mean square
(B) Block mean square

(C) Error mean square

(D) Total mean square

Orthogonal contrasts in  factorial
experiments ensure :

(A) Dependent estimates

(B) Minimum variance and

independent estimation
(C) Larger bias
(D) Confounding

k

In  symmetric factorial s, *s”

represents :

(A) Sample size

(B) Number of factors

(C) Number of levels of each factor
(D) Blocks

In Resolution 1V design :
(A) Main effects are aliased with
main effects

(B) Main effects are aliased with

two-factor interactions

(C) Main effects are clear of two-

factor interactions

(D) All effects are confounded
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9. The defining relation in fractional
factorial design determines :
(A) Sample size
(B) Alias structure
(C) Block size
(D) Error variance
10. A half-fraction of a 2* design
contains :
(A) 4runs
(B) 8runs
(C) 16runs
(D) 2runs
11. Fractional replication is mainly used
to:
(A) Increase precision
(B) Reduce number of runs
(C) Eliminate blocking
(D) Increase replications
12. In a 3% symmetric factorial design, the
total treatment combinations are :
(A) 6
(B) 9
(C) 8
(D) 12
B060802T (4)

13.

14.

15.

16.

The primary reason for confounding is

to:

(A) Increase error variance

(B) Accommodate blocking when
block size is smaller than total
treatments

(C) Reduce sample size

(D) Increase interaction

Partial confounding differs from

complete confounding because :

(A) Effect is confounded in some
replicates but not all

(B) No confounding exists

(C) All effects are confounded

(D) Blocks are absent

In complete confounding of a 2°
design in two blocks, the confounded
effect is usually :

(A) Main effect

(B) Lowest order interaction

(C) Highest order interaction

(D) Mean

Complete confounding occurs when :

(A) All effects are clear

(B) A treatment effect is totally
aliased with a block effect

(C) Sample size doubles

(D) No interaction exists
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17.

18.

19.

20.

In unreplicated factorial experiments,
significance of effects may be tested
using :

(A)
(B)

t-test with pure error
Normal probability plot of
effects

(©)
(D)

Testing significance of factorial effects

Chi-square test
Paired test

is generally done using :
(A)
(B)
(©)
(D)

The variance of an estimated main

Z-test

F-test
Chi-square test
Sign test

effect in a replicated 2* design is
proportional to :

(A) Error variance divided by
number of replications

(B) Treatment mean

(C) Block size

(D) Interaction effect

The best estimate of a factorial effect
in a replicated experiment is obtained

using :
(A) Median
(B) Least squares estimator

(C) Maximum likelihood under non-
normality
(D) Sample variance
B060802T

(5)

21.

22.

23.

24,

The factorial effect in a 2 design is
estimated as :

(A) Sum of treatment means

(B) Difference between high and low
level averages

(C) Block mean

(D) Residual mean square

In a 2k factorial experiment, the total

number  of  effects (including

interaction and mean) is :

A 2
(B) k
(C) 2k
(D) k+1

In a 2* factorial design, the number of

main effects is :

(A) 2
(B) k
C) 2k
(D) 2"

The main effect of a factor is defined

as .

(A) Difference between maximum

and minimum response

(B) Awverage change in response due
to change in factor level

(C) Interaction between two factors

(D) Block effect
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25. Inageneral a x b factorial experiment, 29. Recovery of inter-block information is

the total number of treatment possible when blocks are considered :

combinations is : (A) Fixed effects

(A) a+b (B) Random effects
(B ab (C) Absent
(C) a
(D) Constant
(D) b*

) ) ) 30. In BIBD, treatment concurrence
26. The main advantage of lattice design

over RCBD is :

matrix shows :

. . (A) Number of blocks
(A) Simpler analysis
) . (B) Pairwise occurrences of
(B) Higher precision for large
treatments
number of treatments

) (C) Block sizes
(C) No confounding

L D) Error variance
(D) No replication needed (®)

.. ] 31. The analysis of lattice design involves
27. A necessary condition for existence of y g

BIBD is : adjustment for :

(A) Mv-1)divisible by (k- 1) (A) Rowsonly

(B) Columns only

(B) v=k
(C r=1 (C) Incomplete blocks
(D) b=1 (D) Interaction

28. The expected mean square for 32. In triple lattice design the number of

treatments in BIBD contains : replications is :
(A) Only error variance A 1
(B) Treatment variance component B) 2
(C) Block variance only © 3
(D) No variance (D) k

B060802T (6) Set-D



33.

34.

35.

36.

37.

Lattice designs are especially useful
when :

(A)  Number of treatments is small
(B) Number of treatments is large
(C) No blocking required

(D) Only two treatments exist

In a simple lattice design, number of
replications is usually :

(A) 1

(B) 2
€ 3
(D) k

A simple lattice design is suitable
when number of treatments equals :
(A) k

(B) K

©) 2k

(D) v-1

In symmetric BIBD :
(A) v=b

(B) r=k

(C) Both (A)and (B)
(D) A=0

If =1 1in BIBD, the design is called :
(A) Simple BIBD

(B) Pairwise balanced

(C) Symmetric design

(D) Lattice design

B060802T

38.

39.

40.

41.

42.

The information matrix of BIBD is :
(A) Diagonal

(B) Singular

(C) Symmetric with special structure

(D) Zero matrix

Efficiency factor in BIBD compares it
with :

(A) CRD
(B) Latin square design
(C) RCBD

(D) Split plot design

The variance of adjusted treatment
mean in BIBD depends on :

(A) vonly

(B) r,kandA

(C) bonly

(D) Error degrees of freedom only

In BIBD, treatment effects are

estimated using :

(A) Ordinary means only

(B) Adjusted treatment means
(C) Median

(D) Mode

Recovery of inter-block information
improves :

(A) Bias

(B) Precision of treatment estimates
(C) Block size

(D) Number of treatments
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43. Inter-block information refers to 47. The fundamental relation in BIBD is :

information obtained from : (A) vr=bk

(A) Within-block comparisons B) r=nMv-1)

(B) Between-block variation © rkk-1)=xv—-1

(C) Treatment replication only (D) b=v

(D)  Error variance only 48. The parameter A in BIBD represents :
44. Intra-block analysis in BIBD primarily (A) Number of blocks

uses : (B) Replications per treatment

(A) Block totals (C) Number of times each pair of

(B) Within-block contrasts treatments occurs together

(C) Treatment totals only (D) Blocksize

(D) Overall mean only )
49. InaBIBD, each block contains :

45. A BIBD becomes a complete block (A) All v treatments
design when : (B) k(<) treatments
(A) k=v (C) rtreatments
(B) 1=0 (D) A treatments
€ r=1
50. A Balanced Incomplete Block Design
(D) b=1
(BIBD) is characterized by :
46. In BIBD, total number of experimental (A) Equal block sizes with all
units s : treatments in each block
(A) v+b (B) Unequal block sizes
(B) wr (C) Equal block sizes  with
(C) bk incomplete treatment sets
(D) Both (B)and (C) (D) No replication
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51. The main purpose of extending block 55. In row-column designs, treatment

deSignS to row-column dESignS isto: effects are Orthogona| to:

(A) Increase treatments (A) Error only

(B) Control two sources of nuisance
(B) Row and column effects
variation
. " C) Interaction onl
(C) Eliminate replication © y

(D) Reduce sample size (D) Mean only

52. In analysis of general block design, 56. In row-column design with r rows
error sum of squares is obtained after and ¢ columns, total experimental units
removing : are :

(A) Treatment effects only (A) r+c
(B) Block effects only (B) rc
(C) Both treatment and block effects (C) r-c
(D) Mean only D) r?

. Adesigni irepli if: . L .
>3 design is equireplicate | 57. Latin Square Design is a special case

(A) All blocks have equal size of -

B) AIll treatments have equal
®) f (A) General block design

replication )
(B) Row-column design
C) rA=1
ED; ] (C) PBIBD
V=
(D) CRD

54. The rank of the design matrix in

i . 58. A row-column design controls
a connected block design (with mean)

is - variation in :

(A) v (A) One direction only

B) v-1 (B) Two perpendicular directions
© ) b (C) Three directions

D) r (D) Treatments only
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59.

60.

61.

62.

Efficiency of a block design is
measured relative to :

(A)
(B)
©
(D)

CRD
RCBD
BIBD

Latin square

The adjusted treatment effects in block
designs are obtained by eliminating :

(A)
(B)
©
(D)

Mean only
Block effects
Error term

Interaction

In general block design, the normal
equations are derived using :

(A)
(B)
©
(D)

Median method
Least squares principle
Chi-square test

Sign test

Association scheme in PBIBD helps
in:
(A)
(B)

Determining sample size
Describing concurrence
relationships

(©)
(D)

Eliminating blocks

Estimating mean only

B060802T

(10)

63.

64.

65.

66.

In PBIBD, treatments are classified
according to :

(A) Blocks

(B) Associate classes

(C) Error variance

(D) Rows only

A partially balanced incomplete block
design (PBIBD) involves :

(A)
(B)
©
(D)

Only one associate class
More than one associate class
Complete blocks

No replication

In Balanced Incomplete Block Design,
concurrence matrix has :

(A) Unequal off-diagonal elements
(B) Equal off-diagonal elements

(C) Zero diagonal elements

(D) Only diagonal elements

Balanced block design ensures :

(A) Equal replication and equal
concurrence
(B) Unequal replication
(C) No concurrence
(D) Only one block
Set-D



67.

68.

69.

70.

In an orthogonal block design,

treatment sums of squares are :

(A) Correlated with block sums of
squares

(B) Independent of block sums of
squares

(C) Zero

(D) Undefined

Orthonormality in  block designs

implies :

(A) Dependent treatment contrasts

(B) Orthogonal and
treatment effects

(C) Confounded effects

normalized

(D) Singular matrix

The trace of the information matrix
equals :

(A) Total number of blocks

(B) Sum of treatment replications
(C) Number of treatments

(D) A

If a design is not connected, then :

(A) All contrasts are estimable

(B) Some treatment contrasts are not
estimable

(C) Error variance is zero

(D) Blocks are equal

B060802T

71.

72.

73.

74.

The necessary and sufficient condition
for connectedness is that :

(A) Al treatments have equal
replication

(B) Rank of information matrix
=v-1

©) b=v

(D) r=k

A block design is said to be connected

if:

(A) Every treatment appears in every
block

(B) The information matrix is of full
rank except for mean

(C) Blocks are complete

D) r=1

The information matrix for treatment
effects in a block design is given by :
(A) NN

(B) N'N adjusted for replication

(C) Identity matrix

(D) Zero matrix

In a general block design with v
treatments and b blocks, the incidence
matrix N is of order :

(A) bxv

(B) vxb

(C©) vxv

(D) bxb
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75.

76.

77.

78.

A general block design consists of :
(A)
(B)
©
(D)

Only treatments
Only blocks
Treatments arranged in blocks

Rows only

The major disadvantage of split-plot
design is :

(A)
(B)

Simpler layout

Complicated  analysis  and

unequal precision
©)
(D)

No replication

No interaction

The assumption underlying ANOVA

includes :

(A)
(B)
(©)
(D)

Heteroscedasticity
Normality and independence
Autocorrelation

Multicollinearity

In general two-way ANOVA with

replication, interaction degrees of

freedom is :
(A)
(B)
©
(D)

(r-21)(c-1)
rc-1
r+c-2

r+c

B060802T
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79.

80.

81.

82.

If main plot factor has a levels and
r replications, its degrees of freedom
is:

(A) a

(B) a-1

(©)
(D) ar-1

r-1

The precision of sub-plot treatments in
split-plot design is generally :

(A) Less than main plot

(B) Equal to main plot

(C) Greater than main plot

(D) Zero

In split-plot ANOVA table, interaction
between main and sub-plot factors is
tested using :

(A) Main-plot error

(B) Sub-plot error

(C) Block error

(D) No error term

Split-plot design is commonly used
in:
(A) Laboratory experiments only

(B) Agricultural field experiments
(C) Surveys

(D) Case-control studies

Set-D



83.

84.

85.

86.

The sub-plot factor is tested against :
(A)
(B)
©)
(D)

Main-plot error
Sub-plot error
Block mean square
Total mean square

For testing main-plot factor in split-
plot design, F-ratio uses :

(A) Sub-plot error

(B) Main-plot error

(C) Total error

(D) Interaction mean square

The experimental error in split-plot
design is :

(A) Single error term

(B) Two different error terms

(C) No error term

(D) Three error terms

In split-plot design, main plots are
used for :

(A) Sub-plot factor
(B) Hard-to-change factor

(C) Error estimation only

(D) Blocking
87. Split-plot design is characterized by :
(A) Single randomization
(B) No blocking
(C) Two-stage randomization
(D) No replication
B060802T
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88.

89.

90.

91.

The purpose of estimating missing

plotsisto :

(A) Bias the results

(B) Maintain  orthogonality  and
balance

(C) Increase sample size

(D) Reduce treatments

In Latin Square Design with one

missing value, estimation uses :

(A) Row total only

(B) Column total only

(C) Row, column and treatment
totals

(D) Error mean square

In case of two missing observations in

RCBD, estimation is generally done

by :

(A) Direct substitution
(B) Iterative method

(C) Ignoring the values
(D) Median imputation

After estimating a missing value, the

error degrees of freedom are :

(A) Increased by 1
(B) Decreased by 1
(C) Unchanged

(D) Doubled
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92.

93.

94,

95.

96.

Estimation of a single missing

observation in RCBD is based on :
(A) Median value

(B) Row and column totals

(C) Overall mean only

(D) Random selection

Missing plot technique is used when :
(A)
(B)
(©)
(D)

The F-ratio for testing row effects is :
(A) MS(Row)/MS(Error)

(B) MS(Column)/MS(Error)

(C) MS(Row)/MS(Column)

(D) MS(Error)/MS(Row)

The error degrees of freedom in two-

All data are complete
Some observations are lost
Interaction is significant

Blocks are absent

way classification (single observation
per cell) is :

(A) (r-1)(c-1)

(B) rc-1

(C) r+c-2

(D) rc

In two-way classification (r x c), total
degrees of freedom is :

(A) rc

(B)
©)
(D)

rc-1
r+c-1
(r-1)(c-1)

B060802T
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97.

98.

99.

100.

In two-way classification, degrees of
freedom for rows (r rows) is :

(A r

B) r-1

€ r+1

(D) r?

In two-way ANOVA (one observation

per cell), interaction cannot be

estimated because :
(A)
(B)
(©)
(D)

The
classification with one observation per

Sample size is large
No replication exists
Error variance is zero
Blocks are absent

linear model for two-way

cell is:

(A)
(B)

Yij :},l+€ij

YIJ =u+0ci +Bj+€ij

C) Yjj=pn+oifj+ e

(D) Y =0;+B;

In a general two-way classification

(without interaction), the model

assumes :

(A) No main effects

(B) Only interaction effect

(C) Additivity of row and column
effects

(D) Random sampling only
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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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