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«{Inestopias C. S. (MAIN) EXAM, 2009

No 000199 C-DTN-J-TUB

STATISTICS
Paper |l
Time Affowed : Three Hours Maximum Marks\, 300
INSTRUCTIONS
Each question is printed both in Hindi.gnd

in English.

Answers must be written in ¢the _s/medium
specified in the Admission Certificate issued
to you, which must be statéd clearly on the
cover of the answer-book ir the'space provided
for the purpose. No marks will be given for
the answers written irl a_medium other than
that specified in thelAdmission Certificate.

Candidates shouldattempt Questions no. 1
and 5 which are comipulsory, and any three
of the remaining\guestions selecting at least
one qgquestiont from each Section.

Assume suitable data if considered necessary
and indieate the same clearly.

Symbols ['rnotations used carry usual
meaning, urnless otherwise indicated.
Chanrts / figures, wherever required, are to be
drawn in the answer book itself and not on
separate graph sheet.

The number of marks carried by each
question is indicated at the end of the
question.
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SECTION A ' ,

1. Attempt any five sub-parts of the following :

(a)

(b)

(e)

Describe classification of states in a Markov chain.
Define n-step transition probability. Prove the
following Chapman — Kolmogorov equation for the
transition probabilities :

(n+1) _ {n)
P = Z Pik Pyj
k

What are the goals achieved through sensitivity
analysis ? If in the following \linear programming

problem (L.P.P.):
Maximize z = 3%, 42X, + 5Xj
subject to Xy + 2x%, + X5 = 430
3x, + 2x45 = 460
x, + 4%, = 420
Xy, Xgy Xg = O
the profit”coefficient of x, is reduced to 2 from 3,
détermine whether the original solution remains
optimal.
In a life test with replacement, 35 heaters were put
into continuocus operation and the first five failures
occurred after 250, 380, 610, 980 and 1250 hours.

(1) Assuming the exponential model, construct a
95 percent confidence interval for the mean
life of this kind of heater.
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EHUE h

1. f=fafaa & 9 5 oie 3y-9rl & S fEe

(%) urRfa HJEer d orasgrell & Fifeor W guig
FET | n9Z  HHAU WifEHar w0 ftaifEE
ST | H@wHur wifasasli & fag fa=afafaa
QIR ~ HIAHRAET FHFOT i g FifoE 12

(n+1) _ (n)
pu - 2 Pix ka

(@) gt ﬁﬁw%mm@?ﬁﬁiﬁ‘fﬁé}
? ? gfE frafafaa s w99 (Lep) -
mﬁmﬁmz=3x1+2x2+5x3

EGIE? X, + 2%5 + x, = 430
3XH+ 2x4 = 460
X4 + 4%, = 420
Xy, X5, X3 = 0O

H x, & WY IoT% & 3 @ 7 =k 2 & f&

Sy, Al gl oisT & ¥e g eId%ead &l 8
a1 TEh\ 12

(1) Wﬁ%quﬁwﬁgsﬁﬁaﬁ

250, 380, 610, 980 T4l 1250 HZ A ufed ¥ |

L Al fAgEf ad gu, 39 9ERR & deT
& 3fftga stem & fou u=s 95 wiawE
favyarear sique & 99 SifSg |

C-DTN-J-TUB 3 fContd.]
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Test the manufacturer’s claim that the mean
life of these heaters is at Ieast 5000 hours at
5% level of significance.

Given

2 o o o
X o025 (10) = 2048, X[ g,5 (10) =18:25,

xg.% (10) = 3-94, xﬁ.ﬂs (10) £ 18:31

Describe a CUSUM control chart. Compare this
chart with a Shewhart chart_with respect to
performance. How is a V-mask'useful in CUSUM
charts ?

What is the effect of lerigthening of a test on its
(i) reliability and (ii) #alidity ?

A given test has a@eliability coefficient of 0-8 and
standard deviation “20. What is the estimated
reliability coefficient of this test in a group in which
standard devaation is 15 ?

Explain (1) feasible solution and (ii) basic solution
in the c¢ontext of linear programming problem
(LR P).

Prove that the objective function of a L.PP
agsumes its minimum at an extreme point of the
convex set generated by the set of all feasible
solutions to the problem, and if it assumes its
minimum at more than one extreme point then it
takes on the same value for every convex

combination of those particular points. 12

C-DTN-J-TUB 4 [Contd.]
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()

(=)

(i) 3ITTH & 3T <@ H, & 9 =2 &1 A

S Wiel FH-U-%9 5000 S ©, 5%

Hrdedr & 9¥ gdeter Hifsa |
fem a2

2 . 2 Ca
x0.025 (10) = 20 48: X0_975 {(10) = 3 25,

2 . 2 — 18
X0.95 (10) = 3-94, X0.05 (10) = ¥8-31

Th wgEw «cusum frEmor wd s guiE
HINT | 39 9 H gaT T YRR 9 9 3%
JSIA & 9w FHIET | cusumrERf B v-aieh
forg g T 2 2

ferelt giiequr = onaTg FeF 8 s9& () faveaaEiaar
TAT (ii) DI W FAT JAGNISAT & 2

T g U wdger/ Y favaaaar [oiE 0.8 991
s faaad 20 €0 v wge ¥ 39 udeor
maxm%mmaa:ﬂwww% a8 "=
oo 15 B2

g Jyoms 999 (LPp) & Fed ¥ ) gana
'E"?'F?fﬂT(n)BZITHTﬁ%F[EﬁmEEI

fagslt & vy saq@ @9e= & fag oa=
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2. (a) Show that an assignment problem (A.P.) is the
special case of a transportation problem.
Describing the steps of the method you use to solve

Page 6.

an A P., find the solution of the following A.P. : 20
Job Lathe machines
1 2 3 4 5 6
A 6-0 7-0 6-0 9-0 10/0 '12-0
B 8-0 9-0 5-0 7-0 9-5 6-0
C 1-0 1-5 1-0 1-5 1-0 1-0
D 4-5 4-5 4-0 60 50 3-0
E 3-0 4-0 2-0 2:5 2-0 3-0
F 3-5 3-0 170 4-0 2-5 2-5
(b) Define transient and persistent states in a Markov
chain. :
Let X, n ¥ 0l «be a Markov chain with three
states {0, 3.2 anhd with transition matrix
3/4 1/4 0
1/4 1/2 1/4
O 3/4 1/4
The initial probability distribution is
PiX,=1=1/3, i=0,1,2
Find
(i) PIX,=2,X;=1]X,=2]and
Gi) PX3=1,X,=2,X,=1,X,=2] 20
C-DTN-J-TUB 6 [Contd.]
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2. (%) fcasw & & Faaq §9& AP) & q9fE@sH
gmem s fafawgd
fordl fagas 99 (A.P) & 8 & & fag eng
o fafa o1 3T e €, 9% =00 & Fand §Q

Page 7

fafafEaa T 98T (AP) & g6 Fd ST, 20
- g =7
1 2 3 4 5 6
A 60 70 60 90 10-0%12:0
B 80 90 50 70 95 60
C 10 15 10 15 _~10 10
D '4-5 4-5 40 60 50  3-0
E 30 40 208 2% 20 30
F 35 30 10/ Y40 25 25
() fodl arepig faan dgite aur Sl e
& gitamr i)
o= <ifse &/ @9 saeensiio o0, 1, 20 o=
ffafiad_§HY 38 & Wg (X, n > 0} &
3/4  1/4 0
1/4 1/2  1/4
0 3/4 1/4
arfisten MfyeRdar s+ 2
P{X,=it=1/3, i=0,1, 2.
() PX,=2X,=1|X,=2] T2
Gi) PXz=1X,=2%X,=1,X%, = 2]
& 79 A HIfST | | 20
C-DTN-J-TUB 7 [Contd.]
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What do you mean by acceptance sampling plans ?

Between a single sampling plan with n = 20, ¢c = 2

and a double sampling plan with n; =10, ¢; =0,

n, = 10, ¢, = 2, can it be said that the second
inspection scheme is more economical than the

first ? Give reasons justifying your answer.

What is replacement problem ? How would you
determine the replacement policy of items whose
maintenance cost increases withytime and money
carries a rate of interest r pergear ?

An auto owner finds from his past record that

the cost per year of an auts whose purchase cost is
Rs. 60,000 is as givensbelow :

Running cost Resale value
(Rs.) (Rs.)

10000 30000
12000 15000
14000 7500
18000 3750
23000 2000
28000 2000
34000 2000
40000 2000

Year

0 -] & L o0 DN

Determine at what time is its replacement due.

C-DTN-J-TUB

wWww.onestopias.com



www.onestopias.com
www.onestopias.com

Page 9

(1) HEieror Afgeys Sl ¥ SA9ST = Jiead
2 ? n=20,c=2 deqd THha vfaagaq AT 991
n1=10,c1=0,n2=10,c2=zg%ﬁmm
AT o ST ¥ 98 ®el ST gEhat @ & gEd
fOeToT ST gEel 5, 9Tuelt sifuss fEwady 8 2
3Tq I H e Twia g wwor fafas. 20

3. (F) WG9S §HE w1 2 ? Y RS YeR 39
ageli & wfawaeE & Asen s/ et
W-TEE dPd G99 & WY SGgdr 8, 3 4= &
Wﬁ?gﬁfaér-a ?

Ts 3iel Hifes aua fusw e & 3R
W UE gyigr 2 & uw SN, ey 9 g
60,000 . 2, & ufg af cira fa=fafEa 2 -

- i S| RGICEIIRS 2
&) &)

1 10000 30000

2 12000 15000

3 14000 7500

4 18000 3750

5 23000 2000

6 28000 2000

7 34000 2000

8 40000 2000
a1 wse & 38 R wug wfawfya fear s
grfeq | 15

C-DTN-J-TUB 2] [Contd.]
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Page 10

(b) Let fit) = A2t2~ 1 be the Weibull failure
density function. Given the censored sample
) < Yy < - <ty corresponding to a total sample
of size n from Weibull distribution, show that the
estimating equations for A and a are respectively

A d
A= g3
H a
Dty r a—d+ Dy,
i=1

and

d—1
a a
1[2 td, logd pud’ (n —d+ 1) t2, log t(d):| s

(c} Derive an “expression for finding optimum
inventory~levél in a single-period probabilistic
model without set-up cost with continuous demand
and {iscrete replenishment unit.

Agbaking firm makes a profit of Rs. 5-00 per kg of
cakes sold on the same day it baked and disposes
all unsold cakes at a loss of Rs. 1-20 per kg. The
demand follows rectangular distribution between
2000 and 3000. Find optimum guantity to be baked
daily. 20

C-DTN-J-TUB 10 [Contd.}
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(@) A ST B Rb = A2l e AEHT
T B 2 | Agd s2A ¥ n 3T & qui wfage
¥ g wue-afSa Sl 1, < tg) < - < tgy K€
B W fEERy % 2 3R a & MEFAT 8 HAHHLT
HOYr Frfarag €

d

A =

)

a a
D, thy + (n—d+1Dtfy
i=1

d
= log tg;, =
=1

0| 2

d—1 .
a a
}\.[ E tiy log ty + (n—-d+1) tia log t{d)]
i=1

25
(M) fam EEEpEnte a9 Waa |57 e stdad d@yfd
e & (EENTF THA-HIS AfASarcqash  dieTnt
frgel § Spaan afel R F W™ HEH H
fag\usraise o Hifgy |
T, SET W W 9 A% fey e F H A=A
yeiufy W 5 €. @ SATEl 8 9= Wt s=fash
T 9 1.20 . ufa R efT 9 S 2ar @ | =i
T SZT 2000 LT 3000 F €9 TH THAGR q27
2 | wfafea 9% Py oM arer & S STgead
T 19SS | 20

C-DTN-J-TUB 11 [Contd.]

wWww.onestopias.com



www.onestopias.com
www.onestopias.com

Page 12

4. (a) Describe simulation and Monte Carlo simiilation.
What is the role of random numbers in
simulation ? Describe how would you select a
random sample from a population having

exponential distribution. i5

{(b) Explain the principles which are used to find“the
solution of a rectangular game which™does not
possess a saddle point.

Find the value of the game and mixed strategies of

the players for the following game™ 25
Player'B
4 2 0O 2 1 1
4 3 1 3 2 2
Player A 4 3 7 _5 1 2
4 3 4 —1 2 2
4 o 3 —2 2 2

(c) Explain assignable and chance causes of variation.
Describethe principles on which a controi chart is
based™ Describe (i, o) chart and mention its

advantages and disadvantages over ('E, R) chart. 20

C-DTN-J-TUB 12 [Contd.]
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4. () IFIHR TG "W FHEAl IFHR & quid HET |
e H dgfees demest & gfywr s=r @ 2
oI ST & 79 fag YR STkl @< arell
TE e ¥ s agt=s wfaget & gAT 15

(@)mmﬁ%wﬁﬁﬁmﬁm@ﬁ
& g & g w1 % faw wgw fFEEr shane
fSraer gwamr g 3 8 |

frafafaa 9w & T @9 =1 99 garRgafsal

! afdsey gfwdl =t I ST . 25
flgensi\B
4 2 0 2 1 1
4 3 1 3 2 2
faenst A 4 3 A 1 2
4 3 4 -1 2 2
4 3 3 -2 2 2

(1) fa=or & fAdes ok Wigifies &sRol & GuHEy |
37 fagar-ar gvig sifse o = fAgaor 9
IR | (X, o) 91¢ &l 90l SHifSe 9491 (X, R)
I\ 93 STk Y Al 8ISl & FSasT 20

C-DTN-J-TUB 13 [Contd.]
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SECTION B

Attempt any five sub-parts of the following :

(a)

(b)

(c)

(d)

(e)

What do you mean by °‘seasonal index’ in the
analysis of a time series ? Discuss the different
steps involved in the computation of the seasgnal

indices using link relative method.

Discuss the problem of autocorrelation| and’ its
consequences when one applies least Jsquare

method for estimating the parameters.

Differentiate between total fertility’ rate (TFR),
gross reproduction rate (GRR) and net
reproduction rate (INRRI\\Does TFR strictly
conform to our idéay of a measure for
reproduction ? How does INRR indicate the growth
of population ?

Write a note ©r the collection, compilation and
publication .of \\demographic data by National
Sample Survey Organization.

What do you mean by a life table ?

The\vwalies of I in a life table are given as

follows :
age (x) : 102 103 104 105 106 107 108
i, : 97 59 32 15 G 2 0

X

Calculate remaining entries of the life table for
x = 102 and find the probability that a person of

exact age 102 years will die between ages 103 and
107.

wWww.onestopias.com

Page 14

12

iz

12

12

12

C-DTN-J-TUB 14 [Contd.]



www.onestopias.com
www.onestopias.com

Page 15

Gus o
5. frofafms O @ o8 ofa su-a9m & 3w @S -

(%) frdt =ra aoft & favemer § ‘w=qfies gEeis @
Y F UEwa & 7 gufaa omifgew fafy H
wafie guEidl H e ¥ wgw g ae i
O H FART, | 12

(@) SaeTwE & gue %t faEa Sifseeaar gas
ofioTEl @t e Aifvg ST @8, kel &
Feq & fag, =Haq wf fafy wsmam sar g | 12

() FA IS X (TFR), Fhad TFEHU&T X (GRR)
90 A€ 949 X (NRR) ¥ 3T=q shifSie | == &
gdar €, YAeaEd o HY & a1 # gaR f&ur
¥ quigar A @it 2, 7 7@ SH9 g SeEeT 39
N HY < § 20 12

(=) uprg wfaest A9 d@ned g SHRiEES
ol & THAHW!, HHad Yl FHRHE 9T TH
fequil fafEg | 12

(¥) a5 el |/ 39 a1 FHHd § ?
farelhy e Trot # ¢ % wA f=fafed @

Y (x): 102 103 104 105 106 107 108

A 97 59 32 15 6 2 0

x

x > 102 & oAU a9 gon &t 3w yfafga it 7o
Fifow T wifasar g g & s 102 99
3 ¥ WS =Afth &1 3H 103 94T 107 & od g &
SR | 72

C-DTN-J-TUB 15 {Contd.]
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Page 16

(D) Explain clearly the concepts of reliability and
validity of scores in psychological and educational
experiments. Explain the relation of validity

coefficient to error of measurement. 12

6. (a) What do you understand by (i) agricultural
statistics, (ii) trade and price statistics ? What,are
the present Indian official statistical systemis for
collecting these data ? 20

(b) What do you understand by cost_efyliving index
number ? Explain how would youjednstruct it.
The following table gives the\group index numbers
and the weights of differént heads of expenditure
in the calculation of caest of living index number

except the index for/the group ‘fuel and lighting’ :

Group Index Weight
Food 221 35
Clothing 198 14
Fuel and Laghting — 15
Rent 183 3

Miscellaneous 161 20

If"the overall cost of living index is 193, find the
index number of fuel and lighting group. 20

C-DTN-J-TUB 16 [Contd.]

wWww.onestopias.com



www.onestopias.com
www.onestopias.com

Page 17

(a)nﬁéﬁrﬁmwﬁaﬂ-mﬁﬁmﬁﬂﬁﬁaﬁ
faygaradar aar d9ar % 9Runsd & Wy
Wlmﬁﬁgﬁ'%maé‘ww%
T F GAAET | 12

6. (%) () HY HES!, (31) AR TIT T kel H{\ 39
FT AT & ? 39 S H THA K T
e 9t witegsa e b g2 20
(w) frale ga=is ¥ 9 57 9a9d @ AgAwET fF
a3 frg TR IUHT I S0
frafe gasie &1 moE =1\ Bofay fafafea
greft ¥y 9w Ao $E F YOS
aﬁfﬁﬁ@%ﬁﬁﬁﬁn‘a%g@mq—dmﬁq

g ¥

HHe YIhish qIL

ECIDIE] 221 35

L 198 14

ECCERC G S - 15

ey 183 8

gEeht 161 - 20

afe o1 FrEle Yo 193 B, @ Fe T forsred)
HHE & IRk [T HiST | 20

C-DTN-J-TUB _ 17 [Contd.]
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(c) Explain the terms (i) percentile score,
(i1) summation score as a function of ability,
(111) Z-score and (1v) T-score.
Describe how T-scores are to be found when we are

given test scores in the form of a frequency table. 20

7. (a) Discuss the differences between direct andrindirect
methods of standardization of death rates.
Calculate the crude and standardized death rate of
the year 1990 by direct and indirect methods of
standardization by taking 1980 population as

standard : 25
1980 1990
Age Age specific
Eroup Pgopulation Total Population death rates
(years) deaths P ' per thousand
population
0-10 10000 240 15000 22-0
10 — 25 12000 145 15000 13-0
25 — 60 6000 92 8000 15-0
60 and <3\ 8600 480 9000 47-0
above
C-DTN-J-TUB 18 [Contd.]
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(m)

g8 () IadHs WH, (i) GPFAl % Weld & &9
¥ dn7 OHe, (i) 2996 99T (Gv) T-OHE @I

Page 19

| 20
7. (%) T U F TEREIOT H R TH STyl
F g ofad S fHEEar ST |
1980 H FHEEAT FH HES HAY EL, T4 1990 F
faq woaer TS oWy ATEeige  afgdl s
ITefug 9w AESpd Jog | gu T s
FHfST - 25
- 1980 1990
L ufg &< S99 T o
(S®) AT U
33 T -fafye gy =X
0—10 10000 240 15000 29-0
10 — 25 12000 145 15000 13-0
25 — 60 6000 92 8000 15-0
60 <=1 8000 480 9000 47-0
FHR
C-DTN-J-TUB 19 [Contd.]
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Page 20

(b) What are the tests to be satisfied by a good index
number ? Examine how far they are met using
Paasche’s index number and Fisher’s ideal index
number. |
Using Laspeyres’ and Paasche’s index numbers,
the price index numbers for the year 1970\with
1966 as base year are 121 and 144 regpeectively.
What would be the wvalue of Fisherls’ index
number ? 20

(¢c) What is a time series ? What dd yeuwsmean by the
analysis of a time series ? Deséribebriefly different
components of a time series. Which component of
the time series is mainlylapplicable in the following

cases ?
1) Fall of deatl rate due to advances in science

(Gi) Fire in a'factory

(1i1) Sales of'\new year greeting cards 15
8. (a) Prove the  following : 20
@) “x
i py = ————
* 1+ €. .11

(i) m, = u

{(i11) u =~ B(JX—-I — lx+1) — (l;.;_fz — Zx+2)
8 124
x
C-DTN-J-TUB 20 [Contd.]
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fedt 3= YIS TU GxE Y W S
(@)qﬁm - T F ‘?Gﬁaaﬂﬁq.ﬁjﬂﬁ
Wwwﬂaﬂaﬁ;ﬁaﬁaqg%mﬁ
TE A § |
1966@31&“(6&%@?1970%%{({@@'&1?
qe 9Tl g S S W qed ISR
FHIT 121 a9 144§ | FRIR & YRS H A
T B ?
(ﬂ)wﬁvﬁw%?ﬁmﬁfﬂaéﬂﬁ%mﬁ
eﬂqwmﬁ%?aﬂa%ﬁ%ﬁﬁﬂ@m
o § auiw g | fratatEg-fatadl § w1
ot F WY gew YU L B § ?
@ T = saEfa ¥ e g | H FREe
Gy ey thaed _®/ \STT 0TI
Gip o g9 aaE st & fasht 15

8. (=) PFrafafagsl s e :

20

20
. ex
(1) px - 1+ ex +1
(i) m_ = o1
2
~ B(Zx—d N zx-!—l) — (Zx-—Z — I:-:-&—2)
@) e = 121
=
C-DTN-J-TUB 21 [Contd.]
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Page 22

(b) Define generalized least squares estimator. Obtain
mean and sampling variance for the estimator.
Show that a generalized least square estimator is

equivalent to a two-step procedure estimator. 30

(c) Describe the test-retest method for estimating,the
reliability of a test and discuss its merits.and
demerits. 10

C-DTN-J-TUB 22
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Page 23

(@) S9&iHEd gAdH T ATHes S 9t dfeg |
AT o1 Areg a9l yfagy! yawr yra FHifsa
fcase ff =aPipa gAaqd T AHe TH
fg-=oT Ufh stwers & WHged dar @ | 30

(M) TE YO i favewdimar % seed »\ET
TouT-garadeer fafy & auia Fifse @ar-ses
Ol T STl & ==t @i 10

C-DTN-J-TUB 23
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C-DTN-J-TUB

WRA-UA7 11

IE5G : TJT gue

quifas, : 300

g
gedd ge fewdt sk siash amr & ound)i
geql & 3O I mregw F ferer s oifRe
IoraasT Ioera 3naas gaer-gx & fesar nar &
IR 59 areT &1 WE I FoR-geads &
g9 gt G} Sfesa [HfeeeenT o7 fear s
gIfer | 93eT-99 g 3feeida areaT & 3R
=7 @< aream Jferame 37 g BiF i
F&T e 1
g9 GGy 1 iy s/35artf & 1 i@t gear
Y B GUENY BH-G-BH OB JIT gAST
fa=&t ds(asa & 3u% 5w /
afe srgede & ar Jugch Jids! BT gaT
DI\ FUT I} [Ffde FHow |
Jgch St/ Haba1eik @ qrar aref 56 &
HeATT, STel Javads &b, FIR-gRaasT ax
FAISC, AP T1% Y97 93 T&@t |
qIE 79T @ o e s yew & =7 ¥ 29
mwE

Note :

English version of the Instructions is printed on

the front cover of this question paper.
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