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1. Answer the following as directed: 1x7=7

(a) Operations research came into existence
(i) in the year 1940
(i) in the military context
(iij) during World War I

(iv) during World War II
(Choose the correct option)

(b) Define slack and surplus variables.
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(c) Which of the following is not correct
with LPP ?

(i) ,Pi'oportionality
(i) Uncertainty
(it) Additivity
(iv) Divisibility
(Choose the correct option)

(d) The solution to a transportation
problem with msources and
ndestinations is feasible, if the number
of allocations are
) m+n-1
) m+n+l
(iii) m+n
iv) mxn

(Choose the correct option)

(e) Economic order quantity (EOQ) results
in

(i) equalisation of carrying cost and
procurement cost.
(i) minimization of setup cost
(iti) reduced chances of stockouts
(iv) favourable procurement price
(Choose the correct option)

(/) What is lead time ?

(g9 What is two-person zero-sum game ?
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2. Answer the following questions : 2x4=8

(a) Explain the graphical method of solving
an LPP involving two variables.

(b) Define —
(i Basic variables;
(i) Basic feasible solution;
(iii) Degenerate basic feasible solution.

(c) An oil engine manufacturer purchases
lubricants at the rate of Rs. 42 per piece
from a vendor. The requirement of these
lubricants is 1,800 per year. What
should be the order quantity per order,
if the cost per placement of an order is
Rs: 16 and inventory carrying charge
per rupee per year is only 20 paise ?

(d) Define saddle point. Is it necessary that
a game should always possess a saddle
point ?

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

(a) A home decorator manufactures two
" types of lamps, say A and B. Both
lamps go through two technicians —
first a cutter, second a finisher.

Lamp A requires 2 hours of the cutter’s
time and 1 hour of the finisher’s time.
Lamp B requires 1 hour of the cutter’s
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and 2 hours of the finisher’s time. The
cutter has 104 hours and finisher 76
hours of available time each month.
Profit on one lamp A is Rs. 6.00 and
on one B lamp is Rs. 11.00. Assuming
that he can sell all that he produces,
how many of each type of lamps should
he manufacture to obtain the best
return ? Formulate the problem as LPP.

(b) Explain transportation problem and
show that it can be considered as an
LPP. ,

(c) Find the basic solutions of the set of
equations ,
2x; +4x5 -2x3 =10
].Oxl + 3X2 + 7X3 = 33

(d) Explain north-west corner rule for
finding an initial basic feasible solution
for a transportation problem.

(e) In a game of matching coins with two
players, suppose A wins one unit of
value when there are two heads, wins
nothing when there are two tails and
losses % unit of value when there are
one head and one tail. Determine the
pay-off matrix, the best strategies for

facjlll Player and the value of the game
o A
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Answer the following questions : 10x3=30

4. (a) (i) Prove that,if Xy is a basic feasible

solution of the LPP : Max, Z =CX
such that AX =b, x20 such that

for this all Zj -C; 20 for all non-

basic variables, them X must be
maximum feasible solution, where

Zj =CBB-1aj . 5

(i) Solve graphically the following LPP:
Maximize Z =2x; +3x,

subject to
x1 + x2 < 1
3JC1 + Xp < 4 5
x,% 2 0
Or

(b) Solve the LPP by simplex method :
Maximize Z =5x; +3x,
subject to
3x; +5x;
5x, +2x;
X1, X2

IA

15
10 10 -
0
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S. (@) (i)

(i)

Prove that a necessary and
sufficient condition for the
existence of a feasible solution to
an m xn transportation problem

m n
is 2% =2b; where a; and b,
i=1  j=1

denote the availability and
requirement at ith origin and jth
destination respectively. S

Obtain an initial basic feasible

~ solution to the following

Origin .

O W >

Requirement

() ()

transportation problem using the
north-west corner rule : 5

Desination

D E F G Availability
11 13 17 14 250
.16 18 14 10 300
21 24 13 19 400
220 225 275 950

Or

Discuss least cost method of

solving the transportation problem.
4
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(i) What are the costs associated with
inventory ? Distinguish between
deterministic and stochastic
models in inventory theory. 6

6. (a) (i) Show that the maximin value of a
game is less than or equal to the

minimax value of the same game.
4

(ii) Solve the game whose pay-off
matrix is given by

B

I

| ]

I

A 1
II1
v
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wohLOZ

6
Or

(b) Prove that in the inventory problem of
economic lot size with uniform demand
and unequal times of production run,
the optimal lot size for each production

run is given by Q° = ,ZZﬁ and the
1

optimal total cost (TC,) is given by

TC, = +/2DCyC; , all the symbols have
their usual meaning. 10

3 (Sem-5/CBCS) STAHEL/G 7 2000



Total number of printed pages—7
3 (Sem-5/CBCS) STAHE2

2021
(Held in 2022)

STATISTICS
(Honours Elective)
Paper : STA-HE-5026
( Time Series Analysis)
Full Marks : 60
Time : Three hours

' The figures in the margin indicate
Jull marks for the questions.

1. Answer the following as directed :
1x7=7

(a) The oécillatory movement of the time
series, having the period of oscillation

more than a year is termed as .............
(Fill in the blank)
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(b) If the trend line with 1994 as origin is
u;=90 + 2t, then trend line with 1991
as origin will be
i) w=84+2t
(i) u;=94+2t
(i) u,=82+2t

(Choose the correct option)

(c) In the time series 2,0,-2,0, 2,0,
-2,0,2 all the four yearly moving

averages are ............. .
(Fill in the blank)

(d) Variate difference method is used for
determining

(i) tend
(i) seasonal
(iii) cyclical
(iv) random component
(Choose the correct option)

(e) Purpose of measuring seasonal
variations is
() to have the knowledge of past
behaviour
(ii) to forecast the short-time
fluctuations
(iii) to eliminate seasonal variations for
measuring cyclical fluctuations
(iv) to project the past into future as
a long-term forecast
(Identify the incorrect option)
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() The method of least squares used to fit
the trend of a time series is applicable
only when the trend is

(i) linear
(ii) parabolic
(iii) Both (i) and (ij)
(iv) Neither (i) nor (i)
(Choose the correct option)

(g) Simple average method is used to
calculate ............. indices.
(Fill in the blank)

2. Answer the following questions in brief :
2x4=8

(a) Which component of the time series is
: mainly applicable in the following
cases ?

(i) Increase in money circulation

(i) An increase in employment of
labour during harvest time

(iii) Recession

(iv) The expenditure of political parties
in the days of election
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(b) Define time series and give its two
examples.

() Why is the multiplicative model used
most commonly, as compared to
additive model, in the time series
analysis ?

(d) Explain in brief the uses of time series
analysis.

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

(a) Explain in brief various components of
a time series with suitable illustrations.

(b) Mention different types of mathematical
curves used in fitting trends to
economic time series. Also indicate the

procedure for fitting an exponential
trend to time series.

(c/ How can the annual trend equation
Y=a+bt be converted to

(i) monthly trend equation ?
(i) quarterly trend equation ?
(iii) half-yearly trend equation ?
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(d) How to find out the trend by the
(i) graphic method ;
(i) semi-average method ?

Also write the merits and demerits of
semi-average method.

(e) How can the ratio to moving average
method be applied for computing the
seasonal indices ?

Answer the following questions 10x3=30

4. (a) Describe the method of moving averages
for estimating the trend in a time series.
Discuss its merits and demerits. Also

mention the uses of trend analysis.
10

Or

(b) Show how the moving average method
of determining the trend of a time series
is related to the method of fitting curves
by the principle of least squares. 10
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S. (a) () Describe the method of link
relatives for finding seasonal
. indices: 6

() What do you mean by
deseasonalisation of data ? Explain
in brief the procedure of finding
the deseasonalised values from a
time series. 4

.Or

(b) Describe briefly a method for the study
of the random component of a time
series, bringing out clearly the
assumptions under which it is
appliéable. Also estimate the variance

of the random component of a time
series. 10

6. (a) Describe different methods for

measuring cyclical variation in a time
series. 10
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Or

(b) Write short notes on the following :

5+5=10
(i) Correlogram
(i) Exponential smoothing
7 2000
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