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OPTIOK-A
Paper : STA-RE- 5016
{ Operation Research]
Answer either in English or in Assamese.
1. Answer any seven from the following:
1#7=7
(a) There exists z finite number of basic
feasible solution to an LPP.
(State True or False)
€51 LPP % AfE #t9j% (dime AER7R A<IEW
N | (751 31 77 (=)
(b} OR (Operation Research) in India came
into existence in the vear 1949,
(State True or Falsej

e /_
TRTE W TR (BTG 45H) 385 578 Tz
: - e, .
A€ A (75 9 157 &F57)

|

Lt

«

(c) The usual stages in tackling an LPP ar
LPP? (L% (IF1RA] TRM 7R w7z ©°
i formulation (Z9%)
i} solution (FILR)
(i} sensitivity analysis

: =
ey SUNM
MR T S] <LETY

fiv)j All of the above
(Choose the correct onej
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(d]

(e

lg)

LPP is the most versatile, popular and

widely used quantitative technique.
(State True or False)

LPP (272 T55e07 7247, T 2s T 725 E73

TRTE AZSEESE (ERE | (757 91 =7 =)

A linear programming model provides
an efficient method of determining an
optimal decision chosen from a large
number of possible decisions.

(V/rite yes or noj

The solution to a transportation
problem with m-sources and n-
destinations feasible, 1f the number of
allocations are

(Fill in the blank
B TR n-TEIERA LT AR AR

off

=

AGI4 FAELAR, WAL TRTGhA 4"711
Zi (%7771 27% T4 <)
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(h) Name three methods for finding an
initial basic feasible solution of a
transportation problem.
sifaze e defes el Tgasa e
fsif Tfieam ara fofiot swfea @ =i

(i)  When a two-person game is said to be
zero sum?

oAl gEra (e %7 (@i i (Fal 2 2

(i) The pay-off value for which each player
in a game always selects the same
strategy is called

(Fill in the blank)
(¥e1 gATe dfoen (Aejiaca [ (oS e
AR WA GF @ AR 5@, @GR e
QT S| (T IR 279 F9)

2. Answer any four Questions from the
following : 2x4=8

o o[l falc 5ot 2R e i g

(a) What is general linear programming ?
Write it in equation.
Al s 2afic & ¢ aiaes B

(b) What is feasible region ? [s it necessary
that it should always be a convex set ?

Fga- e & 2 2 M Te (9l i
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() Write the pred casniry snd sufficient
cotiithon for the exiaterion of o feasible
qgolvition o s iz ratisportation
pirabiledn,

1% 1 AL 113114 Sias M e 4
WIS ol 4 A7 16 174 |

() What sire loops in o transportation
(1hle
AMAaed (hames w1

(¢) Whal is patne theory? What are

various types of pgutnes ?

(ol g 1y Aley wama (am wg gy

()  Mention any two basic assumptions of
HOIWO<DEESON 265 0-YArmie,
Wil V2l 2oty (A gl ybf Tt sia) s
A

(1) Describe any two basic characteristics
of an inventory system,
wilAMiG aaa figaney yo e Ae7s
faucy a2y

(h)  Define inventory turnover,
gy Aifea Diforeian wees i |

G (Gem=GJCBLE SIAVE V24 5 Contd,



e e g oo s e - ¢

3. Answer any five questions : 3x5=15

Ry =ishy e Tes il ¢
(@) What are the limitations of LPP ?
LPP 3 sz & & 2

(b) Define the following terms :
frsfeie *mmTe wwe e o

()  Objective function

T T

(1) Constraints
4

(iti) Optimum solution
ST A

(c) Prove that the set of feasible solutions
to an LPP is a convex set.

LPP I &I 4 (o551 9Bt Tws (o1f5
T e =

v(d) Discuss VAM’s method.
VAM’s “aifeq R wicswar = |

(e) Solve graphically the following LPP : |

fafife LPP s smigm o o
Maximize Z =6x; +x,

subject to 2x, +Xx, 23
Xo—x; 20
X1, Xo >0
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(/) Show that the maximum value of a
game 1s less than or equal to the
minimax value of the same game.

(MTYANST (T GOI (A7 A ST GCE6! (e
T TS F Al 37 |

(g) Discuss various costs associated with
the inventory system.

©Y) IR Pte Tive [ifen 4ap9 [Ram

A <41 |
(h) Discuss ABC analysis of an inventory
system. :
Gol 9 JER ABC Reszes R SicEis
A
4. Answer any three questions: 10x3=30

ol *RI Rigiear fofabrq Tes v ¢
(a) Solve the following LPP:
were fral LPP A 1 ¢
Maximize Z =107x; + x, +2Xx3
subject to constraints
14x, + X5 —6x3 +3x4 =7
16x1 + X9 "6)(3 <5
3x1 — X9 — X3 <0

X1, Xo, X3, X4 20
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(b) Write all the steps involved in graphical

(c)

solution of LPP.

LPP 3 Baie Awiyea s9le zﬁ%— A
o il |

Obtain an initial basic feasible solution
to the following transportation problem

‘using the north-west corner and Vogel’s

approximation rule:

Te-oAfo (@l W (Sl SR W
IR TR were WAl AR TR ARES

Gl AEI2I] AL e <1 8
s | D E F | G |Available
A 11 | 13 17 | 14 250
B 16 18 14 | 10 300
© 21 | 24 13 | 10 400
Requirement | 200 | 225 | 275 | 250

(d) Discuss north-west corner rule and

(e)

least cost method of a transportation
problem.

mmorﬁaﬁw%@ﬂﬁw @os [
i T D! e [RA Ao o |

Derive economic order quantity model

for an inventory problem when
shortages of costs are not allowed.

Wﬂﬁﬁawmw\wﬂnﬁw
R ST ToR 7R -iE B
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() Explain the maximin and minimax
principles used in game theory.

G O Jame CIFfE e S Tifecst
A T4 |

(g) Discuss various factors affecting the
inventory control.

Y FaEee eer (o fifen SR A
A T4 | |

(h) What is EOQ ? Explain various types
of inventories.

EOQ & ? fafen waom wy-+ffeq Jacm gl
4l | '
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OPTION-B
~ Paper : STA-RE- 5026
( Time Series Analysis)

Answer either in English or in Assamese.

1. Answer the following as directed : (any seven)
1x7=7

e Traiaree o] e w1t ¢ (Rl o201
(a) The increase in demand for wool in

winter is associated to the component
of the time series

T Aol bl g (@ F5e Tt

FETETT ST Ta

(i) secular trend |
AT eerel

(i1) - seasonal variation
Yo ST

(iii) irrégular variation
EICHIBSACIESS)

(iv) cyclical variation

(Choose the correct answer)

(% ©GIH! Afz Blesan)

3 (Sem-5/CBCS) STA RE 1/2/4/G 10



(b) A time series is a set of values arranged

1n order. (Fill in the blank)
Tt __TSfes s fogmm sem

ICICTI (4T 32 9@

(c) A time series consisté of
5! T S @R TeimEe R 2
(ci)', two components
70! B
(b) three Compon‘ents
fSfG! Gofmie
5 (c) four components
BBl Bolm
(d) five components
| (Choose the correct answer)

(&% Teh! AR Tleren)

(d) Two models commonly used for the
decomposition of a time series into its
components. (State True or False)

FLEEATS DT GBI GAMTTZ 5|24 FAICO
75! oif e S W (G @ A )
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(¢) Periodic changes in a business time
series are called variation.
(Fill in the blank)
Alfdfers wereds »Riffe AfadTs
Oy Afel @@ = (0E] 92 e[
(f) Give one cxample of irregular
component of a time series.
PleTeeTl wfTal gP1-gia Seivia < Taizge
ozt |

(9) Demand for certain goods in the eve of
festival is seasonal/cyclical component
of time series. (State Yes or No)

(I TR elYZS® (il T8I bl
A9Gis 9fqa| (T8 o 72T Ty 7))
(h) A comiplete cycle passes through

stages of business phenomenon.
(Fill in the blank)

Alfaifees #ifa@siia 7)o b <l Bl ~f7"
Tlea afealfzs = (T 1% 27 1)

()  The term ‘long period of time’ used in
time series is a relative term.

(State True or False)

wa%mﬁﬂwwmqﬁwm
7 | . (361 3 famr faa)
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() Moving averages remove and
variations.  (Fill in the blank)

W%ﬁ'ﬁ\%@___m 9| fdqon
wifeT 3 | (T 3F 2T )

(k) Irregular variation is also called random
variation. (State True or False)

“ﬁﬁm@ﬂ%w@%ﬁ@%@m
1 - (351 ¢ =y feran)

() Indicate one importance of time series
in business and economics.

me@%m&%ﬁwﬁhﬂ_
G

2. Answer the following questions : (any four)
| | 2x4=8
OO 2RTRRbIN Ol o4l ¢ (fRrme Bifabt)
(a) What is periodic' variation in time
series ?

'ﬁﬁﬁﬁﬁ%ﬁ9ﬁmm§?<aa€ﬁrﬂmﬂﬁ$?

(b) What purpose is served by time series
analysis ?

PleCET ﬁmﬂ%m %m Afes 7 o1t |
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R ST

(o)

(d)

(e)

(g)

Which component of time series is
associated with the following cases ?

FITCHT (IO TSI Geel Gfzaei(afa #1919
oS 79 ¢

() An era of prosperity

ET G5 ol

(i) Fall in production in a factory due
to strike

2Ol P A TeAWH ZP7

State the models used in analysis of
time series.

FETRT Reszere R 541 SR e |

Bring out two differences between
‘cyclical’ and ‘seasonal’ fluctuations.

BEPI OII: AgES” #IfFE e Y5 sfiefy
wife «t |

What is periodic variation in time
series ?

IS S SlTws M & o

State two merits of the method of

- moving average.

5eT® G Awied 11 @d o
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(h) - Give one merit and one demerit of ‘link
relative method’ to determine seasonal
variation.

AoTe ey [dfm sl gz @al
S TErire’ (e frafte) »mfeiba 9ol
@e S G0 (W Bz 4 |

3. Answer any three of the following
questions : 5x3=15

woiq [l fofabr exia Tes Tl o

(@) Discuss briefly the link relative method’

of determining seasonal fluctuation
stating one merit and one demerit of
the method.
YoTie ARTeT [T TR I @
At selre’ (Firs [REbe) o oI
SIITEAbA] 541 | ARSI 6l @9l SR Bl (I
T

~1b) Give an idea of a time series. What are
its components ? Explain any one of

them. 1+2+2=5
FeEaE gEel W@ | 3T Tk 7S e
FRigeIcal o1 Il 4|

c) How do you fit a straight line trend by
| the method of least squares?
JTew o Sl Tl TR (FEE TR
2ol SIPIg BRI 2
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(d) What is irregular variation ? How does
it affect the normal fluctioning of a time

series ?
ST ORew Wi & 2 3@ Amw (aFR
sToigsites Y afrae @FWE doR (FT 2

(e) Calculate the trend values by the

method of least squares from the data
given below :

TN 5} *imfera werte Wl e H[ Teafed
TN Refg =11 ¢

Year =) : 2000 2001 2002 2003 2004 2005
Sale.s(ia_ﬂs‘-‘i): 700 745 809 863 936 1015

(/) What is ‘long-term’ variation in time
series ? Discuss any one method of
isolating trend values in time series.
PIEETR TS ST M 5. 2 FleAradT
TSI 2RTel GRAE e 96 omies
T =itEEa =i |

(g) Write an explanatory note on ‘oscillatory
component of a time series’.

‘FIEACHTR (AT TR eogs G5y
AIGIERE (BI o1 |

(h) Explain the additive and multiplicative
models of time series stating clearly the
assumptions.

=PLF STCHRATIZ TTHY I Il
I TR SN SZ W6 (IRt 74 |
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4. Answer the following questions : (any three)
10x3=30

O SRRSOl Tl ¢ (Rt fofb!)
Aa) Describe the moving raverage method

for determining trend in a time series

and compare its relative merits and
demerits.

afes 2Rl ﬁﬂ‘ﬂﬁb‘aﬁ@%mw
39| SR TAR NS (AF-@AgR Yol 1 |

(b) Using link relative method, determine
the seasonal indices from the following

data: ‘
wore gl SRR FEw wpEe pe T
B
Year — 2002 | 2003 | 2004 | 2005 {2006
z@q\
" |Quarter!
AR
I . 30 35 31 31 34
I1 26 28 29 31 36
11 20 | 22 | 28 | 25 | 26
w | 31 | 86 | 32 | 35 | 33

3 (Sem-5/CBCS) STA RE 1/2/4/G 17 , Contd.



(c) Explain semi average method and

graphical method to determine trend

In a time series stating their merits

and demerits. 3+3+2+2=10

- Of el el Rt TG A% S W (7Y

S 1 T i Fies (19 w9 @R
A 4 |

(d) What are short term fluctuations of
time series ? Discuss any one of them.

ST TFFETN SR A F I 2 G
SIS IR o1 R SIena <41 |

(e) Discuss the ratio to moving average
method of obtaining measures of
seasonal variation. Discuss its relative
merits and demerits.

mwﬁ@@wﬁcﬁwmmuﬂ%
ST 3541 | - -

(f) Write short notes on the following :

woTs MAPEGIA 95T 53 (BRA sl @

(1) Uses of time series

PR T2
(i) Cyclical fluctuation of time series

TETCET bR /S
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(99 How can the annual trend equation
Y =a+bt be converted to

ART afs erde Y Y = a + bt (Bl

(i) monthly trend equation;
RlESTRIE
(i) quarterly trend equation ;

5od, %

(1) half-yearly trend equation ?

o AT AT FolleT I AN 2

(h) Taking hypothetical data, explain the
method of moving average for
measuring trend component of a time
series. Examine the merits and
demerits of this method compared to
other methods of finding trend.

APES OYF TYTS FIACHTE HoTF NT g [os
A AP Sl (@ (S T, R
9 | 23S (T S AR ORETOF O3 Amos
ARG SR SPRUIE@R T F1 |
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OPTION-C
Paper : STA-RE- 5046

(Survey Sampling and Indian
Official Statistics)

1. Fill in the blanks/Answer the following :
(any seven) | \ Lie 7=

(@) Population characteristics are called

(b) Sampling errors are not present in

(c) The the size of the sample more
reliable is the result.

(d) The estimate which is used in making -
estimation of a population parameter
is called estimate.

random sampling is appropriate-

when the universe is homogeneous.

(f) Inverse of the sampling fraction is called
factor.

sampling procedure is an example

. of mixed sampling.

(h) Simple random sampling is also known
as random sampling. .

() Judgement sampling is probabilistic
sampling. (State True or False)

() A complete list of sampling units which
represents the population to be covered
is called the :

(e)

- (g9)
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() 1f all the units of a population are
surveyed, it is called

() Name different series of random
sampling numbers.

2. Answer the following questions briefly :
(any four) 274=8
(a) What is judgement sampling?
(b) State the basic principles of sampling
theory:

(c) Distinguish between parameter and
- statistic.

(d) Define sampling error.

(e) How does sample survey differ from
complete census ?

()” Differentiate between sampling and
non-sampling errors.

(99 Why do we go for stratification or

| sample survey ?

(h) What is mixed sampling?

3. Answer any three questions out of the
following : 5x3=15
" (@) Discuss the merits and drawbacks of

- simple random sampling.
(b)) What is systematic sampling? Give
illustrations where such sampling is

used. Mention the disadvantages of this
technique.
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(c)
(@)

(e)
()

(9)
(h)

Define regression estimator. When is it
preferred over the ratio estimator ?
Describe the procedure of stratified
random sampling. Under what
conditions is stratified random
sampling preferred to simple random
sampling and why? Point out a
situation suitable for the use of
stratified random sampling, explaining
clearly the basis of stratification.

Write a short note on NSSO.

Define simple random sampling (SRS) with
replacement and without replacement.

What are the advantages of sample
survey over complete enumeration ?

Write a short note on CSO.

Answer any three questions from the

following : : _ 10x3=30

(@)

In stratified random sampling with the
cost function

k
c=aqa-+ Znic,-
=1
where the overhead cost a is constant
and ¢; is the average cost of sampling
one unit in the ith stratum. Prove that

NS /e

S (NiSf/«/a)
=]

t
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v

where S, denotes the stratum variance
from the above relation. State the
conditions under which a larger sample
needs to be taken. 7+3=10
(b)  Show that in simple random sampling
(WOR), the sample mean Yy 5 4an
unbiascd estimator of ¥y and its
sampling variance is given by
2
N-nao

V (§)=

(¢c) With usual notations, show that
VA <V

opt = 7 prop = T ran
(d) Comparc the variances of the sample
mean and hence obtain the rclative
cfficiency of systematic, stratificd and
simple random sampling, ' -
(e) Show that, to the first order of
approximation, the variance of the ratio
cstimator R can be expressed as

o =R a2 s
v (R)- ( ﬁ) le2+ 2 - 25C,C, |

where p =the corrclation cocfficient
between x and Y

R = ratio of thé¢ population totals or
means of character y and x.
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() Prove that with stratified random
sampling, an unbiased estimate of the
variance of yst is

SN . S,”
Var (gst)=— 3" N, (N; ~n;)-2
N n;
where the notations have their usual
meanings.

(9) Explain the principal steps involved in
- the planning and execution of sample
survey.

(h) Write explanatory notes on —

(i) the role of Ministry of Statistics

and Program Implementation
(MoSPI) ;

(ii) Indian Statistical Service.
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