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Question Paper Specific Instructions
Please read each of the following instructions carefully before attempting
questions :
T'here are EIGHT questions divided in TWO SECTIONS and printed both in HINDI and
in ENGLISH.
Candidate has to attempt FIVE questions in all.
Questions no. 1 and 5 are compulsory and out of the remaining, any THREE «re to be
attempted choosing at least ONE from each section.
The number of muarks carried by « question/ part is indicated against it.
Answers must b¢ written in the medium authorized in the Admission Certificate which
must be stated clearly on the cover of this Question-cum-Answer (QCA) Booklet in the space
provided. No marks will be given for answers written in « medium other than the
cuthorized one.

Wherever any assumptions are made for answering « question, they must be clearly
indicated.

Charts! Figures, whercver required, shall be drawn in the space provided for answering the
question itself.

Attempts of questions shall be counted in sequential order. Unless struck off. attempt of a
question shall be counted even if attempted partly. Any page or portion of the puge left
blank in the Question-cum-Answer Booklet must be clearly struck off
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Ldus A

SECTION A
Q1. fiefafaa |9t a9aT = I ST
Answer all of the following questions : 10x5=50
(2)  TeREl STamaTa wOET 6 Uk ®A b AfCacd o fofu sTevEes q9r yAtd ufddy
F1 FdT30 g7 T9.g hifau |
State and prove a necessary and sufficient condition for the existence of
a solution to a transportation problem. 10

(b) 3T 9LI&ror qHEns o wey H Wue-disd a1 feod gamm & Hed 3Hal odisy |
Differentiate between a censored and a truncated experiment in the
context of life testing problems. 10

“~r

(¢) < SqaEAr=ay 1, 2 3R 39U YRETP G4 1 = {0-7, 0-2, 0-1) IIell U AR
STEAT H TR HehHUT UTiehdl 3T o 14T B W,
PXa=2 X9 =3, X;=3, Xg= 2] =l HIT Al HISTT

01 05 04
06 02 02
03 04 03]

Given the following Transition Probability Matrix of a Markov chain
having three states 1, 2 and 3 with initial distribution g = {0-7, 0-2, 0-1},

find the value of P[X; =2, X5 =3, X; =3, Xy = 2] : 10
01 05 04
06 02 02
03 04 03
(d)  wex gfded 9@ (ASN) o1 3fa T H{eqor (AT 91 & 2 Uebed Yid=a
IS o fofu gl o =kt fafer =l gwesy |
What are Average Sample Number (ASN) and Average Total Inspection
(ATD) ? Explain the method of their calculation for a single sampling
plan. 10
() Tmafafga Was doma e o fau gfagaen (dat) @l @ian 3 39
2 HepTleTT

i

: i3 Y
HIHhdH[h{U] oni

37T
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For the following lincar programming problem write the dual problem

and solve :

Maximize W = 2X + 3Y + HZ

subject to 10X + 9Y + Z <10

X+Y+7Z=30

OX + 2Y — 47 = 80

X, Y, 7220

c

Q2. (a) f@s dnrms @9e (LPP) o He¥ |

(i) 3TTayse 2 o giemfya Hifse | ganse Tk

1 TH=Y Ueh AT T gl @ |

gel (i) 379K

a)
|

2

EXSINF

10

2, (i) g&Td g, a9l

PP & w4 gaTd gl

In the context of linear programming problem (LPP), define the terms
(1) basic solution, (ii) feasible solution, and (iii) non-degenerate solution.
Show that the set of all the feasible solutions to an LPP 1s a convex set. 15

(b)  °H ST for K 3taga 9n

1 Jufl O FISH Ueh Tehed (Hehid ST 711

=
Q

Tft Tagdl 1 wdy 1Y o Ui Agdd hi favamaadr ol F

R {1 STU, 1 Gyof Hepra &l {egere

Il H 18 U R | a9 39 TR eh n THHL STS]

afe %o 99 % d9eH % [dU

g, HH AN

fgdr & fow ueh suwen UTtd hINU |

Suppose that K components are connected in parallel. Then n such
parallel connections are hooked up in series into a single system. If each
component has the same reliability, say R, for a certain period of
operation, assuming independent components, find an expression for the
reliability of the entire system.

15

() Ufa e7al ol gi" mefial § 9 e @l Tk i fadRd TRt SIHT 8 dUl delg
SATT TR e T T 8

Np))
. 1 2 3 4 D
A 2H 29 31 4.2 37
B 22 19 35 1.8 26
EHE C 39 38 26 25 59
1 34 2 28 4() 32
E 24 42 36 23 45

78 WG B foh IE3F BT AN hi IAH BT 8, THEAT FTE Hebtlety
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There are five jobs to be assigned one each to five machines and the

associated cost matrix is as follows -

Job

1 2 3 4 0

A 25 29 31 42 37

3 22 19 35 18 26
Machine - 29 38 26 2() 33
D 34 27 28 4() 32

I 24 4.2 36 5 45

Solve the problem assuming that the objective is to minimize the total
cost. 20

Q3. (a) NG shredl & saifes (8eaw 8 vy g@n g quil & fore fafir fremm

JT¢ &1 2 2

T B

Al FHMHT 6 10 hel o FRigu § qiw 7u gfery fefafed areft § e m
g | Jieal <1 we & fou femor = 6 wom A gen ey e dfv
UshH HAS0T § & g7 g1 |

ShEIH T : 1 2 3 4 5 6 7 8 9 10
jRAHI R 4 3 ¢ 3 0 1 3 5 7 8

What arc the different control charts for attributes used in industrial
imspection of manufactured units 7

T'he following table gives the results of inspection of 10 pieces of woollen
goods. Calculate the control chart for the number of defects and

comment whether the process is under control or not. 20

Piece No. : 1 ’ 5 4 D o 7 8 2, 10

Number of
Defects :

M-ESC-D-STC 4
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Q4.

(b) Wl fagea 9 yg@d &1 Wgh @1 2 2 99U 9o HEfdigd =aehr T
] s

T B WIS 4 H ZHHT ITINT T .

By

RgeTe! A
I I I IV
1 18 4 6 4
e 2O 0 13 7
3 11 5 17 3
4 7 5 12 9

What 1s the dominance principle in game theory 7 Explain and use it to
solve the following rectangular game ;

Player A
I II [r IV
1 18 4 6 4
2 6 2 I3 7
Player I3
3 11 5 17 3
4 7 6 12 2

™

(¢) TR gfedd 4 Ydch B dTcl Uehd a1 g Ufid=Ea STl Rl aue

Frew | fedEl Ufgegs 3IEEET o "k WA BAd ki IRHING
T |

Desceribe the single and double samphng plans used 1n acceptance
sampling. Define the operating characteristic function of a sampling

plan.
(a)  WIehdlcAes aTferer] TSN O 219 &1 U & 2 fo-1 LAY o a9l
dTeehlfeAeh AT o WY Ush UTRIhATcHe diicTshl g9 @ Hddq &4 <l fde=

BT |
g <ifSu o uep {29 0 Topdl Al axd ol 91 1 UTikerd] 9qcd TR

=
Q.

01, 0<x<10
f(x) —

Ry x> 10

gt fz7 | " ol IiaEY TEHHIA gl HiHL adl @ | HIF olllsy b gl d wen
ge h Ul g7 3p1s 9Wer Pl T 05 2 AT geh1g okl Uid fed Rl @FId
T 458 | afe yld g13 61 %6 @A T 05 8, <l el o AThadH e &
&1 Fuifa difsa
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What do you mean by probabilistic inventory problems 7 Discuss the

continuous case of a probabilistic inventory model with instantaneous
demand and no set-up cost.

Let the probability density of demand of a certain item during a day be

01, 0<x<10
f(}{) = ¥

0, x > 10

The demand 1s assumed to occur with a uniform pattern during the
whole day. Let the unit carrying cost of the item in inventory be ¥ 05
per day and the unit shortage cost be T 45 per day. If ¥ 05 be the
purchasing cost per unit, determine the optimum order level of the
inventory. 20

"'-:li-

(b)  WEhR-1 dYT YehR-11 o @ug-diid THh! (JAThS]) o AR YL IUITATRIE Icd
f(t) = e M A > 0.t >0 F I YA & ATehald <hl THTIT hl FUH <hINT |

Describe the problem of estimation of the parameter for the exponential

density f(t) = e M A >0, t>0 based on type-I and type-1I censored data. 15

S S ™

(¢) A IH. ° FEm = 61 IgFa #= 2 ? HEArARad g 4l dl. sl 8 o o

foTu shfam 9 denler 1 I9F ShIfNIT ;

ATHISRN hIST 2 = 12%, + 20x,

S 6x; + 8x, = 100
x1 + 12x45 2 120

X1, Xg 2 ()

What is the use of artificial variables in an LPP 7 Usc the artificial

variable technique to solve the following LPP 15
Minimize z = 12xy + 20x,
subject to Oxy + 8xp = 100
7xq + 12x5 = 120

X1, Xo 2 0

M-ESC-D-STC 6
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s B
SECTION B

Q5. Tefeiaa vt &1 39T 3T .
Answer all of the following : 10x5=50

(a)  AMYd g X ol qhonfud i qur 3gedh sl &1 i fifsm
qrehlehd Hcg @l okl 39kl 10T whi 19 & H1Y THHTIY, |

Define crude death rate and point out its limitations. Explain
standardized death rates including the methods of their computation. 10

(b)  Teh{oATT el THEAT 4T B 2 72-TehfedT T t-Th{AT h1 guid hifeT |

What 1s the problem of scaling ? Describe z-scaling and t-scaling. 10

(¢)  HIRTh] h 11T HTefleshHur qlequr b1 afum e | fordt FemepTe 1 3gTem
AT 31 g9 qdlequl hl Gqse Shidl 81 G991 Weh 3CIaVT aloll Sl 38 Hase 9 hid]
3l |

Define the time reversal test for index numbers. Give one example of an
incdex number which satisfies this test and one example which does not. 10

() k-=gU 917 9= g Heyl
Y =Xp + U,

0 T TaRad gra=e] i TY1Ud HIfeu

AN

i) B =XX'XY

2

(i) V(B) = (X'X)"! oY,

FFor the k-variate gencral lincar model
Y = XP + U,

establish the following relations : 10
TAY

i) B =XX"'XY

£

i) V(B) - (X'X)! o2

M-ESC-D-STC /
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(e) TeRHl w1 9vfl & fovamm

T wifee et ) o 59 S s 29y

Eerugcxcl
T qee
1 130
Y 127
3 124
4 135
5 140
5 132
7 129
8 127
9 145
10 158
11 153
12 146
13 145
14 164
15 170

M-ESC-D-STC
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Why are moving averages calculated in analyzing a time series ? State

how yvou would determine the period of the moving average for the

following data : I(
Year Value

1 130

2 127

3 124

4 135

5 140

$ 132

fi 129

8 127

9 14.5

10 158

11 153

1.3 1164

Il 145

14 164

15 170

Q6. (a) TR faferi 1 39 i gU SHHES YETY § 1wy guen 2 smeen

geiqur < fofu wen! (Stikel) & U 9= G ATNIEER dsp o 2789
(TB1e) <hl 9ed v (e fafe o6y feerem Hifsu |
What do you understand by population projection using mathematical
methods ? Discuss the Pearl and Reed method of fitting a Logistic curve
to a set of data for population projection. 15

M-ESC-D-STC
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Q7.

(b)  ugeH (HUFHE) F1 FH= g g 2 fedl warers wifleww § gt
[

Siusradar & A b savges qur wuled uftsg w1 yred e | efefes

e9l 9 3Aiagadr & St i

.
SYHIT ; Co=ay+ayY +a,C .+ u.,
[eerg [ =b,+by +b,l

N £ 7 Vg T Pl T Ay T Uy

dal a6y, = ¢ + ¢y Y, + coM, + ug,
HM - Yt.:Gt+It+Gt

What 1s the problem of identification ? Deduce a necessary and sufficient

condition for the identifiability of parameters in a structural equation.

Examine the identifiability of the following model : 20
Consumption : C,=ay+ aY, + a0, +uy,
Investment : It = b, + b]_yt + bfzIt— , + Ug,

Money Market : v, = ¢

o =€+ € Y § oM, + u

3
[Income : Yt — Ct + It + (th
(¢) YR H (i) JFE], d91 (i) $Y ¥ Frefud g099 § ger gieghm
el 9T weh feouof) faafigw | g9 ger & srfeel ¥ grafid & Yeh19H 1
=3

.

Write a note on the present official statistical system in India relating to
(1) population, and (ii) agriculture. What are the principal publications

relating to such statistics ? i

(a) Hawegrsy @i faa=mn Fifse | eyl
Y, = [jiXt ¥ LS U, = [}Ut_ -

.q\\

1+z-:tq‘a Y

&l E(e,) = 0 991 E(e,e) = 021, % g

™ o

3 =R $lheteh YTtd <hITTU | Bldq-aTedy e =1 49 &9 9 Ieer hifsu |

Discuss autocorrelation. For the model

Y, =pBX +U;with U, = pU, . +e

1 t

where E(z:t) = 0 and E(z:tﬁtf) = GE‘Z I,

find the estimate of . Specify Durbin-Watson test. 20

M-ESC-D-STC 10
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(b)

(a)

() faflrsr TR % HEeRenl 1 ITHIATAT I IAATEY | Ush 34T Hoohleh
feret ydieqon w1 Tdse LA 1R ? AT Fehdl H, gt T @ ek

2. Podg = 480, 2 Podq = 340, > P19y = 1220 dAU1 >, Py = DL,

S T 919 ok Yeehleh] o Y STd hINIT GT INUMA] 9T fa=il =awh
.
chIT |

(i) CTEl NI gEeRh w1 § ? 9fg P, = 121%, P, = 169% @,
P, =1 A 5T =10 |

(1) State the uses of different index numbers. What tests should a

cood Index number satisfy 7 In the usual notations, given that

2 Py = 480, 2. pyqy = 340, 2 pyqy = 1220 and 2 p;q; = 852.

Find the values of Laspeyres and Paasche index numbers and

comment on the results,

(1) What are chain base index numbers ? If P, = 121%, P, = 169%,

then find the value of 2, 15
fRpet et 2oft o wshi uiigddl o T9TE 1 THIRU | FHSS uiEdd 344

™ o B

Thd gepR 1979 3 2 Fglise qiEdql & |19 bl crafdd suiereh Toiy sl U

QTR Td hIfAu |

Explain the nature of cyclical variations in a time series. How do

seasonal variations ditfer from them 7 Give an outline of link relative

method of measuring seasonal variations. 15
ok 9 Gl w1 7 2 fopdl gg gnroft ok femal ki, g9k ST 3T oTel

™

ST 1§ 8Y, GOAEY | [, x HY G @wne <l ', & G

'l\-\.

FAferRgd |l @ 20 8 9 @UTE & T 97 |l @l g iy

M-ESC-D-STC 11
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What 1s a life table ? Stating the assumptions involved, explain the
clements of a life table. Given the following table for L., the number of

rabbits at age x, complete the life table for rabbits : 20
% 0 1 7 3 4 D 6

Lot 1000 90 80 75 60 30 0O

(b)  fored fe=nferdr 1 &1 a1ef 2 2 9 gra1 @ o n forew feenferar faefisr get ara
ehell Tzl ® | =gad ot fafy w1 swin et 8 9

What 1s the meaning of heteroscedasticity ? What happens when we use
ordinary least square procedure to a model with heteroscedastic
disturbance terms ? 15

(c)  WNeIVTh U HHIT YA 4 UTCdieh! <l fergerdiad) qen duar (am=an)
SIUNOTHAT bl Feq H THHIGY | fovamiadr Ui U Aean (HE) U

Sl YT & o fe1u ek fofy 1 guiq Sifo

Explain briefly the concepts of reliability and validity of scores in
educational and psychological experiments. Describe a method of
obtaining the reliability coefficient and the validity coefficient. 15

M-ESC-D-STC 12
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