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STATISTICS (PAPER-II)

|T1'.1'n|: Allowed : Three Hours Maximum Marks : 250

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 gquestions in all.

Juestion 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 (CA) 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 ol 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 CQuestion-cum-Answer Booklet must be clearly struck off.
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If & linear programming problem has an optimal solution, then prove that it
attains its optimum solution at an extreme point of the convex set generated by
the set of all the feasible solutions to the problem,
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Let {X,, n2{} be a Markov chain having a sample space 5=({1 2 3, 4] and
transition probability matrix
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Show that states 3 and 4 are transient states.
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Explain the theoretical basis for control charts.
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Describe the behaviour of the hazard rate in a bathtub ecurve.
mmwmﬁﬁﬂpm q%mﬂﬁ%mﬁﬁﬁﬂm%ﬁﬂﬁ
WA (2, 2) vF vegm g 1 AW

10

10

10
et B

1 q &

fammdta | p 5 10
[ 2 3

Find the range of values for p and g that will render the cell {2, 2) a saddle point
in the game with the following pay-off matrix .

Player B

Flayer A | p 5 10
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Define a series system and a parallel system. Compute the reliability of the
following configuration whose components work independently :
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It is given that the components ¢, ¢, €3, €4 and c¢g have component
reliabilities 0'6, 04, 0-7, 0-8 and 05 respectively. 15
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Define failure rate and reliability function of a random variable T Obtain the
failure rate and reliability function of the Weibull failure model, State the
conditions under which the failure rate is increasing, decreasing and constant. 15
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Discuss a transportation problem (TP) and show that it can be formulated as a
linear programming problem. Obtain a necessary and sufficient condition
under which a TP has always a feasible solution. Find the first feasible sohation
of the following TP using Vegel's approximation methed [VAM) :

Destination Requirement
B ¥ 3 3 o 3
s & 12 & 11 4
Port
2 8B 3 4 2 &
9 &6 10 5 10 9 8
Availability 3 3 6 2 1 2
Discuss whether the solution is degenerate or non-degenerate. 20

3. (o) WD TEE B S T SWE TR § T8 S (0, ) § o 9z i ofe i 8wt
 Tem = wm Hifi | g | sim-ammee ST ¥ 929 Fwm i)

Stating the underlying assumptions, find the expression of the prebability of
happening n events in the time interval (0, f) in Poisson process, Hence obtain
the distribution of inter-arrival times. 15

(b) == FrE SFR T w1 a0 S wa wn fafim el W sane) e o s R am
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Describe Monte Carlo simulation technigue and mention its different steps.
Also describe how you would generate random numbers from a Weibull density
with parameters (8 B). 15
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35 35
Y% =7805 @ 3R =1200
im] j=l

fiy %7 R At F o FEn wm an T i@ safieees it

(i) =% wd 7Y fR S Wi feam = own@ B, wEn me aw o RBeew o owmeee
Hifa

(i) uRE e wfmem wame S W s W oA faREw @l 220435 §,
& C, T C,, F1 uHeA F

(fm & :D; = 076, D, = 1924, d, = 2704, A, = 0-419)
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Control charts for ¥ and R are maintained for an important quality
characteristic. The sample size is n = 7; X and R are computed for each sample,
After 35 samples, we have found that

as as
Y'% =7805 and 3R =1200

i=l (=1
fil Cempute the central line and control limits for ¥ and R charts.

fii) Assuming both charts exhibit control, estimate the process mean and
standard deviation.

fiij If the quality characteristic is normally distributed and if the
specification limits are 220 +35, estimate Cp, and C,;.

(Given : Dy = 0-76, D, = 1924, dp = 2704, Ay = 0419) 20

4. (o) FefefEs st g% 2000 w96 9= 20 wel 3 wEm 6 den | i E

305, 425, 430, 216, 341, 225, 323, 280, 306, 337, 356, 402, 216, 264,
126, 409, 193, 326, 280, 390
= % o W O 39w Ham e w fem g wn o Pl Feea wwd € T o
ooy  #7
The following figures give the number of defectives in 20 samples each
containing 2000 items :
305, 425, 430, 216, 341, 225, 322, 280, 306, 337, 356, 402, 216, 2064,
126, 409, 193, 326, 280, 390

Can we conclude that the process is in control by setting up an appropriate

control chart in a graph sheet? 15
(b) g Predte w87 wwEy, B veh Iwm @ f wwn A wwensd = e
=1 T B
Frerfuftan Yas T TEen w1 3w S0 g e & e oftn becol. (6812) F
TF 6 F1 7 T T T EEA S
st Fifm Z = 3x +2x;
-
X +2x3 56
2x +x, =8
~iy + Xy S1
xg =2
X, X5 20
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What is the importance of sensitivity analysis? Mention what type of problems
can be resolved using it

Using the following linear programming problem, show that the value 6 of the
resource vector b=col. {6 8 12} can be increased to 7 :

Maximize Z =3x; +2x;
subject to
X +2x; <6
2x, +x, 58
—x; + X5 =1
x, 52
Xy, X5 20

fc) R e wEER s (1000, 89, 2) & wen & wwm 1w $ e A 77
e firs wem 0-01 31 o € T & shem Fefmm o (AOQ) 1 it sfirre Bifam

In a single sampling plan (1000, 89, 2), compute the probability of acceptance
of the lot if the lot fraction defective is 0-01, Also compute Average Outgoing
Quality {AOQ) of the lot.

wTE—B / SECTION—B

5. fa) OLS 741 GLS et & S5 free $ifm) framen % OLS siwers BLUE 27t B

Distinguish between OLS and GLS estimators. Show that OLS estimators are
BLUEs.

B TwiErEE sty TRl 5 e e s i e e i
Describe registration and census methods of demographic data collection.
() = doft w87 ww Af & fafim smast 6 R Sl wtza & wiada § 395 FmeE
&t g T

What is time series? Discuss various components of a time series and their
significances in contributing variation in the model.
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What are the importances of index numbers? Define the different tests an
index number has to satisfy, Which index numbers satisfy these tests?

e ﬂ@ﬂﬁﬁﬁﬁ%ﬁm#mﬂmmlﬁﬁ@ﬂﬁwwmm|

Discuss the importance of scaling in scores in psychometry. Describe any two
scaling methods.
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6. ja) Fr=fafs oin-wE-gf giza B 20 @ soeie-wg aiea = fein Sifm e e fe
w1 WA 0 E9H AT O A AR
M Qp =g v B +aal 41y 0y <0, g >0
M 2 Qp =Pg +B B +Pa Py +ug; By >0, By >0
Given the [ollowing demand-and-supply model
Demand : @y =g+ F +agly +uy; 2y <0, ay >0
Supply : Qp =Pg +PF; +Ba P +ug; By >0, Py >0

construct the reduced-form model and justify whether the parameters can be
estimated completely. 15

(b)) AT G S Ay I YEE HEREE & A e S 3 i e wsn
e &7 Paafefian wi=g feh =d 5 50 aw B § o fias oel & o gel | oaiim B

aTe U o (T H)
T feamm
1 1-26 120 135
2 0-35 135 156
3 179 148 162
4 1-88 132 148
5 098 146 158
& | 112 128 150

it vt fafa & g0, 9 =1 sman w1 e & o gae . afee SR

Distinguish between wholesale price index number and consumer price index
number. How are they caloulated? The lollowing data relate to the wholesale
prices of six different pulses in June and December of a year :

Puilses Weight Price (in T)
June December
1 126 120 135
2 035 135 156
3 1-79 148 162
4 1-88 132 148
5 008 146 158
6 1-12 128 150

Calculate the index number for Decemnber with June as the base by weighted
aggregative method. 15
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Discuss the concept of reliability of a test, Define reliability ratio of a test and
show that it is always between 0 and 1. What is the index of reliability? Is it

also bounded by O and 17 20
7. (o) Tr=fafn a5 @ = A F @ swifim g o wn (w) oeREe 5 o W s i
sy @ (ad 1) el A F AAwE e A F Gr-wE HTH T
0-5 2000 100 20000
>-10 1600 45 18000
10-25 2400 24 24000
25=45 B0 ao BO000
45 T AE BO00 104 80000
w) {6 & we &7 4l o, @ w6
Calculate (ij crude death rate and (i) standardised death rates of Town A from
the following data :
Age Group (in years) | Population of Town A | Deaths in Toum A | Standard Population
0-5 000 100 20000
o=10 1600 48 16000
10-25 2400 24 24000
2595 6000 30 BO000
45 and above 8000 104 BOOO0
Are the two rates equal? If so, why? 15
(b) = et e wm e A, B, Con D ¥, fid wam: 90%, 80%, T0% AW 60% =afEE Tm
wHiFa 50 ) A 7 B ¥ WA wiAa F 0W ) g9 © a0 D ¥ vy w1 s |
Fifem
Suppose there are four items A, B, C and D respectively passed by 90%, 80%,
70% and 60% of individuals. Compare the differences in difficulty between
A and B with the differences in difficulty between C and D. 15
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Table : Cumulative Normal Distribation
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x 00 01 02 03 04 05 06 07 08 09
a 5000 5040 5080 5120 5160 5199 5239 5279  -5319  -5359
1 5398 5438 5478 5617 5657 5506 5636 5675 5714 5753
2 ‘5793 ‘5832 5871 5910 <5048 5087 6026 6064 6103 6141
'3 6179 6217 6255 6293 6331 -B36B 6406 6443 6480 6517
4 6554 6591 6628 6664 6700 6736 6772 6BOE 6844 -68T7O
‘5 6915 6950 6985 7019 7054  JORE 7123 T157  7i00 7224
6 7257 <7291  ‘7TA24 7357  -T3RY 7423 7454 7486  7E17 7549
7 7580  -7T611 7642  -TET3  TTO4 7734 764 -T794 -TE23  -7AS2
E 7881 7910 7939 -7967 7995  -BO23  -BOS1  -BO7E 106 -B133
G ‘8159 -8186  -B212 8238 8264 H289  B315 B340 8365 -B3E0
10 -B413  -BS38  -B461  -B485  B508 8531 BS54 -B5TT 8500 @621
11 B643  BEGS  BEE6 8708 8729 8749 BT70 8790 -BBIO  -BR3D
12 ‘BE49  BEGO  BEAS  -800T7  -B925  B944 B2 -BGBO  -BOOT G015
1-3 9032 9049 D066 9082 9099 9115 9131 9147 9162 9177
14 9192 9207 <9222 9236 9251 9265 9279 9292 9306 0319
15 9332 9345 9357  Q3T0  -O3WT 0394 0406 G418 9420 0441
16 4452 0463 G474  -0484 0405 0505 G515 9525 9535 G545
17 ‘9554 9564 9573 9582 0501 9500 0608 9616 9625 0633
18 9641 3649 0656 9664  -O6TI  OBTE 0686 9693 9699 G706
19 4713 9719 9726  -9732 9738 9744 9750 9756 9761 97T
20 4772 G778 O7&3  OYBS  OV93  9Y08 G803 OBOS  9RIZ 0817
21 0821 G826 G830 9834 UB3IR  GB42  GH46  OBSD  OBS4 G857
22 ‘OB61  -98B4 9868 9871 9875 9878 G881  -OBE4  -ORET  -UBL0
23 G893 ES6  9B9B 9901 96904 05906 9900 9011 0013 9916
24 9918 G920 9922 9925 9927 9920 -0031 0032 9934 6036
25 4938 9940 9941 0043 0045 0046 0048 0940 0U5] -GOS3
@6 9953 8955 9956  -0957 0050 G060 9961 90962 9963 0064
27 9965  -99B6 9967 (9968 GORY G970 9971 9972 GO73 0074
28 9974 9975 9976 9977 9977 G978 9979 9979 9980 008l
29 Q9B1  GOBZ  99R2 9983 G984 GHE4 9085 0085  OOBE 0986
30 QY87 GGRT 9987 9988 008 -G080 D080 D080 9590 9990
31 9990 9991 9991 0991 9992  -0992 0902 0002 G593 9993
32 9993 G993 9994 9994 0004 -0004 0004 0005 G905 9995
33 4995 9995 9995 0096 9006 9006 0906 9006  999R 9997
34 G997 9997 9997 0007 9097 9907 0907 4997 9507 9998

x 1-282 1645 1960 2326 2576 30890 3291 3801 4417
olx) G0 G5 975 99 995 999 9995 99995 999995
1-{x)] ‘20 1O -05 02 01 002 001 0001 -D0DO0D0L
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Consider a two-variable regression moedel Y; =B, +ByX; +1;. Suppose u; is
autocorrelated as Wy =pu, | +&;,, ~l<p<l, where p is the autocovariance
coefficient and €, is the stochastic disturbance term satisfying OLS3
assumptions. Obtain an estimate for B, and its corresponding variance. Also
discuss the Durbin-Watson statistic for detecting autocorrelation in the model,
and its interpretation. 20

8. (o) T fudhw w@ Ao wem $ R w0 % fau afw-aefew & g o A S

Describe the Box-Jenkine methodology to identify a particular time series
model. 15

fb) un WRO W A7 UE e A9 wnvht we U wim w9 weel ¥ we sim e Rrefifie

gt =) g Fif
x Ix dz L Lg Tz EE
B3 3560 ? 016 7 ? 7
B4 ? ? 017 ? 11975

What is a life table? Distinguish between a complete life table and an abridged
life table. Complete the following life table |

* I d, d, Ly E EE
B3 3560 Lt 016 ? 2 ?
B4 7 ¥ 017 P 11975 . 20

(c) i wfEr wfeE w, e R e, el A I oS o, uw dfen o
Teafiam)

Write a brief note on National Statistical Commission stating the components,
functions and ohjectives of each. 15
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