CS (Main) Exam,2021

DETACHABLE
'Fl'i'f@ﬁﬁ (Fg=-9=11)
STATISTICS (Paper II)
frafRa &aa : @i o SHferFan 5% : 250
Time Allowed : Three Hours Maximum Marks : 250
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QUESTION PAPER SPECIFIC INSTRUCTIONS

Please read each of the following instructions carefully before attempting questions.
There are EIGHT questions divided in TWO SECTIONS and printed both in HINDI and in
ENGLISH.

Candidate has to attempt FIVE questions in all.

Question Nos. 1 and 5 are compulsory and out of the remaining, THREE are to be attempted
choosing at least ONE question from each Section.

The number of marks carried by a question/part is indicated against it.

Answers must be 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 a medium other than the
authorized one.

Wherever any assumptions are made for answering a question, they must be clearly indicated.
Charts/figures, wherever 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 page left blank
in the Question-cum-Answer Booklet must be clearly struck off.
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gus ‘A’ SECTION ‘A’
1.(a) Teh IaTe0 il GeEdl &, Tahd Wiq=9aqd A@ISHT 6 Aqredt iy | U Siq=aq SmasET
H RS AT 9% F wew @ W fafag |

Explain Single Sampling Plan with the help of an example. Also, write the importance
of an Operating Characteristics Curve in a sampling plan. 10

1.(b) frafafaa fraar awan & 9 difso .
fea Depot
I I I v Vv

A [160 130 175 190 200
oTeR B | 135 120 130 160 175
Town C |140 110 145 170 185
D|50 50 80 80 110
E |55 35 80 80 105
Solve the above assignment problem. 10
1.(c) et fafs &1 S e feafafea @9 @ sa difso .

f@eré B Player B

B, B, B; B,
A, | 025 020 0-14 030
faerst A A, | 027 0-16 0-12 0-14
Player A A; [ 035 0-08 0-15 0-19
A, |-0-02 008 0-13 0-00

Use algebraic method to solve the above game. 10

1.(d) HHAT TRIRdT 3TeTE

01 2
00 1 O
1 1
12 0 3
20 1 0
& q9 wF AEE gEar ) R fife | gufwm 6 smed smadt sk aadEa
Ffaig € |
Consider the Markov Chain with transition probability matrix :
01 2
00 1 0
1 1
I 2 0 2
20 1 0
Show that the states are periodic and persistent non-null. 10
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1.(e)

2.(a)

2.(b)

2.(c)

TFHTETAT o & Agd F 9aey | It fedft wes 6 daordr | W YR o TS

2 0015, t<200
h(t)={0-025,t>200
A geF & fageadr waq F UH AqE H WH HIIC |

State the importance of the hazard function. If the hazard rate of a component is given
by : o) = | 0015, 1200

~ 10025, ¢t >200
then find an expression for the reliability function of the component. 10

s fwfar @ g8 g1 wear @ f6 ean @ elifaem @2 w1 Swm wife
1.8 H¢ B B frR =@ w, fwe favear oo @ @@ (T E Uw)
2000 W2 2, UF a¥ i AR F JvEw H AR 2 | afe Rraad 9% F w1« w1 deA
WA B, A IR @y F KA fiwa g egE F wfowa 7@ Hifg |

A manufacturer finds that on the average, a television set is used 1-8 hours per day.
A one year warranty is offered on the picture tube having a mean time to failure (MTTF)
of 2000 hours. If the distribution of time to failure is exponential, then determine the
percentage of tubes failing during the warranty period. 15

20 et R QT H wEAT oo A T, AN QM €
F ugeh T wfe @ swm fife sk ae weeifE fe wn owew frew & R
a Tl ?

g wE | QWi d o"en e &1 | ol fit gen
Item No. No. of defects Item No. No. of defects

1 2 11 6

¢, 0 12 0

3 4 13 2

4 1 14 1

5 0 15 0

6 8 16 3

7 0 17 2

8 1 18 1

9 2 19 0

10 0 20 2

The number of defects on 20 items were recorded as given above :
Use a suitable control chart to identify whether the process is in control or not? 15

JdEEd IR SUARH & SfEHi it Gherisi HOGWARY | YIS a3 99 &
100 W&l & T& Igfewe wfdey fwem &1 fvla foan o 2 | & 99 @ s@EER
&I € afe 2 ¥ afve Japl 9 9 ¥ | AR e o 'R 1% R AR s
T &R 5% € A SGH IR SUARHT & SUfGH B WH HIT |

Explain the concepts of producer’s and consumer’s risks. It has been decided to sample
100 items at random from each large batch. We reject the batch if more than 2 defectives
are found. If the acceptable quality level is 1% and the unacceptable quality level is
5%, then find the producer’s and consumer’s risks. 20
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3.(a) ufth Wt M|G|1 it et ifig | dideste- et g @ wmwm fifm |

Explain M|G|1 queuing system. Obtain Pollaczek-kinchine formula. 15

3.(b) ﬁwﬁr%awﬁaﬁmmmomﬁﬁmmmmﬁm&m;

HSR  Store
I I I I1v S&ﬁ)ly
50

Al 4 6 8 13
B|13 11 10 8| 70
Tt
Fadiony l(): 14 4 10 13 | 30

9 11 13 8 | 50
A Demand 25 35 105 20
Use MODI method to solve the above transportation problem. 15
3.(c) fowmaen fafyr =1 Swaw =& wa Hifvg
FferraHiaRT 2 =2x, +x, + x;
e wfoeeat & siadfa 4x, +6x, +3x; <8

Sﬁ'{xl,xz,x3 =0,
Use two-phase method to solve :
Maximize z=2x; +x; +x;

subject to the constraints 4x, +6x, +3x; <8
3x1 _6X2 —‘4X3 <1
2x;+3x, —5x; =4
andxl,xz,x320. 20
4.(a) freafafaa Wes e awen & g Ao
FfteaHia 2 = 3x, +5x,

7 wferat & st 3x, +2x, <18
x <4
IR X1, Xy =0.
T YN FETd B § IAAA R C; A URadd F qvi Hiforg |
Solve the following linear programming problem :
Maximize z=3x, +5x,

subject to the constraints 3x; +2x, <18
X <4
Xy <6

and X1, X2 =0.
Discuss the change in C; on the optimality of the optimal basic feasible solution. 15
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4.(b)

4.(c)

5.(a)

5.(b)

5.(c)

w fmtar @ A9 Tt I AR a9 S9 Searg H 600 IHTEA H MRt Al qgelt
21 & sty A8 2 3R Mem-wer 60 W WA S wid o @ | g Ana
Ry @k 80 T ® | Wi P (i) ffE ey WA (FEMMEE TR F@ifed)
(i) fy seaw smew & gl H zwaw s@fy @R (i) 20 whiva sfrE SR 40%
FRY FA ¥ Gl o dvd A ghg |

A manufacturer has to supply his customers with 600 units of his product per year.
Shortages are not allowed and storage amounts to 60 paise per unit per year. The set

up cost per run is Rs. 80. Find (i) economic order quantity (i1) optimum period of supply
per optimum order and (iii) increase in the total cost associated with ordering 20 per

cent more and 40% less. 15

ww Wi oA Ry W oA & ke W % fau de e omm 2 ow@w s
5 % T@ wied! @ 9w fit 7 Rk frafafaa aiomm ww g

yfed s | 1 |2 [ 3| 4|56 |7 |8]9]10
aeq 43 | 49 | 37 | 44 | 45 | 37 | 51 | 46 | 43 | 47

gf@r 516 | 5|77 !|4|81|6 ]| 4]6

wer ARk iR afEl @1 SwEn aRe Wi Sty fh o wsw fgew # @ 0
(n=5 % fog fear ®, d,=2326 3R d,=0-864)

A machine is set to deliver the packets of a given weight. Ten samples of size 5 each
were examined and the following results were obtained :

Sample No. 1 2 3 4 5 6 7 8 9 |10
Mean 43 | 49 | 37 | 44 | 45 | 37 | 51 | 46 | 43 | 47

Range 5 6 | 5 7 7 4 8| 6 4 | 6

Use mean and range charts to check whether process is under control. (Given for n=>5,
d,=2-326 and d; =0-864) 20

gus ‘B’ SECTION ‘B’

SR F vdaEEa: sEatta aarEn fredf f e fifag ok ey & sreew w
& foq gewa endiga Eaw @ fafy @ qEeEe |

Explain Zellner’s seemingly unrelated regression model and the feasible generalized least

squares method of estimating the model. 10
e whiesd wdewr @A (TL.UH.TEL.) F WEEl @RSy |
Explain the functions of N.S.S.O. 10

g W gU foh foww fornforan o am €, fomR fredt 1 = By + By X, + oy H STRIGA
AR W A W oW FI sk I FER @ W R |

Obtain the generalized least squares estimators in the two-variable model
Y. =B, + B, X; +u; assuming the heteroscedastic variances are known and obtain their

variances. 10
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5.(d)

5.(¢)

6.(a)

6.(b)

6.(c)

TFd GHH H Tohee] A GHh H TYIART A D T q1S419 qET JGT § 7 HEAS
TFT auiq Hifdg |

Why is it considered desirable to convert gross scores to some standard scores ? Define
‘standard scores’ and ‘normalised scores’ and describe how they are derived. 10

s @l | W, s fEfafaa Fod ag-aron # w4 F w9 fofga € sk Fem
F W@l | Wil w1 3 guEE

g x

Age x Iy d, Px | 9x | L« T, eg My
30 762227 ? ? ? ? 27296632 ? ?
31 758580 | — - - - ? ? -

Fill in blanks which are marked with a query in the above skeleton life table and explain
the meaning of the symbols at the heads of the columns. 10

T (ARIMA) Freaf & smm & forg sree-safea fafyr @3 & amen difsg |
Explain Box-Jenkins methodology to build ARIMA models. 15

frafafaq siwel @ 2005 & 3R W 2006 & fou fafe-gmes dr #if
() amerfe fafy grr ek Gi) swiRa suat A fafa grr, sk s feowot i

IR a&qo A B C D E F
Commodities

2005 § SUHRN AT 6 | 6 ] 6 4 ]
Quantities consumed in 2005

2005 # 1 5-75 5-00 6-:00 8-00 2:00 | 20-00
Prices in 2005

2006 # T 6-00 8-00 9-00 10-00 1-50 | 15-00
Prices in 2006

Prepare the cost of living index for 2006 on the basis of 2005 from the above data by
(i) aggregative method and (ii) method of weighted relatives and comment. 15

‘Te7 deYHl A Gefid T ik SATEY | WRA & faqelt @WR & faww # st
F yanEl H Wy Hif |

Explain price statistics relating to ‘Price Quotations’. Elucidate publications of data
concerning foreign trade of India. 20

HXS-B-STSC 6




7.(a)

7.(b)

Wﬁc(x,t)mgaﬁ(x,x+t)ﬁﬂ‘%m3ﬁmﬁ’f\ﬂﬁWﬁ%ﬁf(x, t)3iT§aﬁ(x,x+t)
¥ 99 wieemst & @ sT ® W Afeenm @At HOGTH Sl €, W R | WA
T o £ X (o f) H UEEWH dfed | 99 iz R

[, OF 1
(B-a) G/(t)

Bf (t): ;c,flt 6-c&f (ﬂ_a)+

et T (1) et g9 IRA R
éf(t)Wtqtm%an%mwa{%I
G () smvfera I o R R
o p Tl war R ¢ oK £ F A9 oo g Qs oo fE

fear gam 21
&c,&fmsr:cﬁtf%aﬁmmﬁam%l

If c(x, 7) denote observed proportion of females in the age group (x, x+1) and f(x, ?)
is the observed proportion of females giving birth to female children in the age group
(x, x+17) at time ¢. Let us assume that X is uniformly distributed in (a, f). Then show

that

[7; OF 1
(B-a) Ge(n) |

éf (t)= rAC,flt 5’cc}f (ﬂ—a)+

where fj}(t) is the estimated total fertility.
f)’f (t) is the estimated female birthrate at time .

Gf (t) is the estimated General Fertility rate.

T, f|t represents product moment correlation coefficient between ¢ and f
given .
6’c, 6'f are observed standard deviations of ¢ and f respectively. 15

Mew &R (9. ) ¥ A9 T owEE & 7 ok F, W oA & fafw sk e
F1 v T | TE ST (TiegE) Wem, & fgE wew & fee wer fie
27

60 W F UF whew o1 fEEdEdr i 0-65 ¥ | Wiew &t fea wwn fean S
Tifeu aifs @-wedsy (FeF FRAIA) oG & 095 & WY ? HWew & F=E R
3 sk A T ERA R e i | AWE 99 7 135 e A
I TE qaEw & fEadEar @ R 7
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7.c)

8.(a)

8.(b)

8.(c)

What do you mean by Intelligence Quotient (1.Q.) ? Describe the procedure and test of
measuring [.Q. How does an aptitude test differ from an Intelligence Test ?

The reliability coefficient of a test of 60 items is 0-65. How much the test should be
lengthened to raise the self correlation to 0-95 ? What effect will the doubling and tripling
the test’s length have upon the reliability coefficients ? What is the reliability of a test
having 135 comparable items ? 15

FEU wAAT H AT () PR Hi |

1 ¢l
RUEED qle_“JIO:uxﬂlxﬂdx
&l g, A x WH A & IR TEH 9§ F HeR WA B Wil R |

0
7 o fag B ux=i0[1+d8x}

£ dx
&t €9 St A gt s #
Define instantaneous force of mortality ().

1 (1
Show that ¢ = E J-O,uxﬂ Leys dx

where g, is the probability of dying within one year following the attainment of
age x.

0
1 de
Also prove that U, =—| 1+ =
Pop dx

where 82 is the complete expectation of life. 20

@aegay ¥ ¢ ? e gRkum Fm € ¢ foww fefear (Rfmfefid) & fao
Meshes-Faie  (Goldfeld-Quandt) TH& 3R &R (Glesjer) W& & GHATST |

What is autocorrelation ? What are its consequences ? Explain the Goldfeld-Quandt test
and Glesjer test for heteroscedasticity. 20

frafafea f-wviiamor womeht it sifieaar (smfdfewiafafadt) 6 wiw Hifg .

By + By vy Xy +Yi2 X =uy,
Boi i +Baz Yoy ¥ 21 X1, +V 22 Xp, = Uy,

fa m wfew 2 (@) 7n2=0 7,=0 3R (i) m=0 »n,=0

Check the identifiability of the following two-equation system :

Buyie+Buyy +yi1 %, +Y 12 % =y,
Bai Ve +Bay Yoy +V 21 X1 +Y 22 X0, = Uy,

Given the restrictions (i) y7,,=0 y,;=0 and (i) ;=0 ¥,=0 15

Al (Leslie) 3megg &1 avi Hifog ok aafy wemw & fou dwlt smegg dedies @
ufq FifSg |

Describe Leslie matrix and describe Leslie Matrix Technique for the population projection.
15

HXS-B-STSC 8



