CS (Main) Exam,2021

DETACHABLE
H‘iﬁ?ﬂﬁ (wg=-9=11)
STATISTICS (Paper II)
faerfRa @ : i woe HferwaH 37 : 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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1.(a)

1.(b)

1.(c)

1.(d)

qug ‘A’ SECTION ‘A’
U IETeVl I GeEdl &, Ushd Wfq=9aq Araen & saren fifsw | ve wfo=gs smarsmn
H GFRE dfHaen a% & "ew @ o fafa |

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

frafafaa fraaa swen & &9 difso .
fs":l’rDepot
| Im 1 v v

160 130 175 190 200
135 120 130 160 175
140 110 145 170 185
50 50 80 80 110
55 35 80 80 105

T

Town

moOOw»

Solve the above assignment problem. 10
doma fafy &1 swEn e feafafes @@ & sa fifvg .
faerst B Player B
B, B, B; B,
A | 025 020 0-14 0-30
faerst A A, | 027 016 0-12 0-14

Player A A, | 0-35 008 0-15 0-19
A, |-0-02 008 0-13 0-00

Use algebraic method to solve the above game. 10

GEL R DC T Y

0 1 2
00 1 0
1 4 4
113 0 4
20 1 0

F W9 uF A gan | fEr i | gufe 6 osmemd smad sk wdana
sfRreoi 2 |
Consider the Markov Chain with transition probability matrix :

1
0

1
2

Show that the states are periodic and persistent non-null. 10

o = oo
O N= O N

1
0
1
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1.(e)

2.(a)

2.(b)

2.(c)

TFeueadT S & A & aqsu | afe foell wes i ddeudal | W UER o TS

2 oy < (0015, <200
()=10.025, £>200

A HeE & favaEdladr wod & TS e I WH Hia |

State the importance of the hazard function. If the hazard rate of a component is given

by o) = [ 0015, 1200
~ 10025, £ >200
then find an expression for the reliability function of the component. 10

g fmfar & 98 g we@ar ¢ f& sead e ofifewm @@ & Swaw wiafew
18 ¢ B | R @@ w®, fmw fawean a8 we @@ (W uw)
2000 W %, TH a9 Hf IR H ey K A 2 | A faveww T F I ;oG
Rl ®, @ AR wafy & kW faww g oE & wlem @ Hifeig |

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 Wol R o i e oot it W, A A G M R

& Sugeh e '@t @ swaw fife Rk ag vt fE @ owe faEw | R
T G ?

e gEn Nt i "En we qE&m TNl & e
Item No. No. of defects Item No. No. of defects
11
12
13
14
15
16
17
18
19
20

oV B W —
SN—~OWNO—~hON
NO—NWO—~NO O

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

JOEE IR IUAIHT & WIfgA] T GFerHl B O EHARY | YAS a3 a9 4@
100 3l &1 & Fgfes wiied fiwmem @ ffa fomm mn 2 | & 9 @ swdieR
aa ¢ Al 2 ¥ sfte eyl o S ¥ | Al whed 'R O1% ? sk s
AT &R 5% ¢ O SGE AR IUHIH & WREEl S OWH HC |

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) qfeh worrett M|G|1 &t =amean $ifsig | dreeste-fEfam g @ wm ifto |
Explain M|G|1 queuing system. Obtain Pollaczek-kinchine formula. 15
3.0b) frafafea ofaes awen &1 Mop1 fafy &1 Swam o=& ea farfo .
HER  Store
[ I I IV  Sudpply

Al 4 6 8 13| 50
B|13 11 10 8 | 70
Faey
Faclots [c): 14 4 10 13 | 30

9 11 13 8 | 50
AW Demand 25 35 105 20
Use MODI method to solve the above transportation problem. I3

3.(c) fowmaen fafs &1 swm w=& @ fifso .
FftrFaHia 2= 2x, + x, + X3
A wfderai & sioefa 4x, +6x, +3x3 <8
3x1_6x2_4x3$1
le +3x2 "5x3 =4
SﬁTxl,xz,x320.
Use two-phase method to solve :

Maximize z=2x; +x; +x3

subject to the constraints 4x; +6x, +3x; <8
3x1 _6):2 _4x3 <1
2x1 +3x2 "‘5X3 =4
andxl,X2,X3 -:'-0 20
4.(a) frafafaa e wmm gwen # ga fifvg .
AfwTHIFT 2 = 3x, + 5x,

o witesrdi & siafa 3x, +2x, <18
x <4
X <6
3ﬁIx1,x2 =0.
T AR GO B & IWAHA R C; § Rada & o Hiforg |
Solve the following linear programming problem :
Maximize z=3x, +5x,

subject to the constraints 3x; +2x, <18
x <4
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)

us fmfar &1 a9 wedt @ wf ad s e i 600 AT Hi Smafd wAl v
2 | sqatear § sty 7€ € ok Mem-wigr 60 W Wy wEE wla A ® | g AAE
wfr 9k 80 T £ WW Ffvw () FRfE ARY AT (FETEE AR F@ifed)
i) ufy zmaw sy i smaff N zwaw smfy ek (i) 20 whiva sfew R 40% W
IRV WA ¥ FERE F dnd § 3G |

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 (ii) 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

w oA B A W T F Y4 W % fu e fenomn R owaw smw
5 ¥ g wiweyl & s @ 7 ik frafafea afom ww g

~

yfaed g@@r | | 2 1314|567 |81 9]10
HTEq 43 | 49 | 37 | 44 | 45 | 37 | 51 | 46 | 43 | 47
iR 516 | 5|77 |4 |86 /| 4]°6

wrer ARk iR GRE @1 SwEn axEd o sty fE owr owew fgEe § R 7
(n=5 & fou fear 2, d,=2326 3R dy=0864)

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 21 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 =35,

d,=2-326 and d; = 0-864) 20
gvus ‘B’ SECTION ‘B’

oz F wdgaEa: sEatta A fed & arenr fife sk eyt & s @A

¥ fou gea amdiga gAaR @i fafy @ wwEEg |

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

squares method of estimating the model. 10
i wired wEEw e (TLUALTE.A.) & Wl & §HeTSC |
Explain the functions of N.S.S.O. 10

e W gy T fraw femnforan s s €, fosR el ¥ = B, + BoX; +u;  SATIhIGd
Waﬁamaﬁaﬁm%qaﬂtaﬁmvﬁaﬁmﬁﬁm

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) TFA THH F feel AE wHE A TIARd T B T qBAE TET FG1 8?7 HEE
gHal dR TEWEgd @Hal @ uRkwfia e @Rk 3R 3 ogaw fe S R,
T quia Fifg |
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
5.(¢) foh @l &1 W, S FEfafaa swe gg-at § w19 F wrg fafgg € ok wew
F W@l W WA & 3 qHEEy
g x
Age x I dy Px | 4x | L« Ty e,? my
30 762227 | ? ? ? ? 27296632 ? ?
31 758580 | — -1 -1 - ? ? -
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
6.(a) FOHT (ARIMA) Frealf & s & fog sme-Safew fafy o & amen $ifig |
Explain Box-Jenkins methodology to build ARIMA models. 15
6.(b) Trafafag siwst & 2005 & 3R W 2006 & fau fafe-gEes dar it
() st fafr grr ok (i) wiRa sgmat F ffr gr, iR s feoft Sifsig
iUl A B C D E F
Commodities
2005 # SAHEA AT 6 |. 6 1 6 4 1
Quantities consumed in 2005
2005 ¥ T 575 | 500 | 600 | 800 | 2:00 | 20-00
Prices in 2005
2006 # q 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
6.(c) ‘Teg dYHI ¥ Gefid WeF Aichs SATET | ARG & faedft @R & fawa # st
F wanEl & ey fif |
Explain price statistics relating to ‘Price Quotations’. Elucidate publications of data
concerning foreign trade of India. 20
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7.(a)

7.(b)

uﬁ'c(x,r)angaﬁ(x,xﬂ)ﬁnf%anﬁmﬁﬁﬁa‘frm%ﬁif(x,t)angafr(x,xﬂ)
¥ 37 wfeemsit & Mua swqma @ S Afeen = # T Sl €, W o W TR
am a X (¢ ) wEHE afed ® 1 99 g f

(7 )F 1
(B-a) G, (1)

éf(f)= ’E’J,f|f &C&f (ﬁ—a)+

el Tp(r) o g I R
Bf(:)m:wm%anf%mmat%l
Gy (1) smfrd g o R R
Fo £t frefra axar & ¢ 3R £ F &9 pE-I g6y s @ owa fE o

fer &1 2
c}c,&fmrcaﬂ?f%?ﬁfﬁamﬁaaﬂ%l

If c(x, #) 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+1) at time ¢. Let us assume that X is uniformly distributed in (@, f). Then show

that

[7; () B
B-a) G|

B (t)=|%. s, 6.6; (B-)+

where ?}(r) is the estimated total fertility.
ﬁf (t) is the estimated female birthrate at time f.

G} (1) is the estimated General Fertility rate.

T, f|¢ represents product moment correlation coefficient between ¢ and f
given t.
6‘c, 5f are observed standard deviations of ¢ and f respectively. 15

MMer =) (. 9.) ¥ I w1 owEEA € 7 . w, oA A fafy sk wew
mmﬁqlq&mﬁm(qﬂzq@qﬁm,@aﬁ%qﬂwﬁﬁamﬁa
27

60 7o ¥ uw whEw & FgEEAEa e 0-65 € | e &t feam wwan fen s
aifen @i @-aedsy (A% FIRANA) &% 9 0-95 & WY 7 Wew H FE w
A T AR AT T wA R P e | 6E 98 7 135 gee
I vE g & fagaadEa @ R o7
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What do you mean by Intelligence Quotient (1.Q.) ? Describe the procedure and test of
measuring 1.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

7.(c) JE AT H AT () B ARy Hf |
1 ¢l
RUEE) qx=l—foﬂx+; Lyye dx
X
W&l g, AT x WH FA & IR UH a9 & HIR WA H wiikwar € |
1 dsg
7 fag S B p, = 1+
£y dx
et €) S f b wemm )
Define instantaneous force of mortality (1)
Show that ¢ =~ [ e, Loy, d
ow that qx"ZJ-O#xH X+t
where g, is the probability of dying within one year following the attainment of
age Xx.
1|, de°
Also prove that U, =— 1+
Ex dx
where 82 is the complete expectation of life. 20
8.(a) wEgEay ®| § ? e ukom w@r ? 7 fowwm feenfaer (Rfaefefidt) & fao
Megtheg-Faie (Goldfeld-Quandt) Wi&mr 3R &R (Glesjer) Y& &1 SWHTIT |
What is autocorrelation ? What are its consequences ? Explain the Goldfeld-Quandt test
and Glesjer test for heteroscedasticity. 20
8.(b) frafafaa fo-wfiecn worelt it sfimaar (mffewiafafadt) & siw ifso .
Buiyiu+Buyu tvnxy ¥ Xy =,
B i+ B yar + Y21 Xy +Y 22 %2, =y,
fa ™ wiwew 2 (1) 72=0 7,=0 3R (i) 173,=0 7n,=0
Check the identifiability of the following two-equation system :
Buiyi + By Y Xy +Y12 %, =ty
Ba Y+ Baa Yo +¥ 21 %1 +¥ 22 X0, =y
Given the restrictions (i) 7,,=0 7%,=0 and (i) 7,,=0 %,=0 15
8.(c) oA (Leslie) oTege &1 aviA hiforg sk awfE wamw & fau d&it smege qodis @
g Hifsm |
Describe Leslie matrix and describe Leslie Matrix Technique for the population projection.
15
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