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Question paper specific instructions

ue u3 & fog falme sgew

This paper is divided into two Sections, Section-A and Section-B.

A yyua gl st # fauifoa 8, @, A 3R ©S. 8

Each Section contains four (4) questions.

TS TS H IR Uy gl

Candidate has to attempt five questions in all.

et &) uie vl &1 I o 2

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

Uy =T 1 3R 5 e § 3R AW usi F | 5= i &1 IR forw B, ude ©s A U Uy & g
FATI

Word limit in questions, where specified, should be adhered to.

wsil & Sreg dimn, wigt fAfAfEy B, &1 srRor faan s =nfw

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

TS UH/UT & for ad sie 3% amA e e B

Questions are printed in English & Hindi languages. In case of any ambiguity in translation of any
question, English version shall be treated as final.

TS Uy Rl 3R st QA wrwrsdt F wur 31 weil & srare ® et sruwar w1t Rufy 7,
ST TSI B ST Sf~<r [T S|
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SECTION A (@US- A)

Q 1.Write answers of the following questions.

fafafad 7 3 yde 1 didd I fafey

1(a). Let X;, X, be a random sample of size 2 from N(0,1). Obtain P[X,*+ X,*>2]. (8)

X1, X THY N(0,1) ¥ PR 2 F1 Urefass ufaef €, @ PX,2+ X,22 2] BT HIF FId B

1(b). A die was cast independently for 120 times and the following table shows the results

& U &I 120 IR W ¥ § IS W Fafefad ufom ura g (8)

Spots up 112 |3 |4 |5 |6
o o) e

Frequency | b [ 20| 20 | 20 | 20 | 40-b

EILELG]

The hypothesis Hy: die is unbiased; is tested and rejected at the level of significance 0.025.
Find the value of b.

gfe 0.025 & UHd TR W H, RS ; Ui 3FfFd 8, B srdidR foar T g,
¥ b &1 AH F1d B

1(c). Let X1,X,,..., X, be a random sample of size n from the distribution having p.d.f. (8)

X0, Xo,..., X, FATIRET wiiiedT v o arclt TP ¥ MHR n &1 Trefass ufaed ¢

f(x8) =::(e'rl ;’W+e'cl :Br): —w<X<om—mw<i<m

Find an unbiased estimator of 8.

dt 0 &1 AT 3fipeid Fid BifeT|

1(d). Consider three independent random variables, Y, Y, and Y3, having common variance o” and
expectations E(Y,)= E(Y3)= p1+H3 and E(Y;)= pi+,. Determine the condition of estimability of the
parametric function'p = I, u; + I u; + I35 Obtain the expression for the normal equations.

o WA TRf®® oW, Y, Y, AR Y, R AR &%, foreT te 99 U=k o 3R e (v.)= E(Ys)=

b+ 3 AR E(Y,) =+, B | TRTHIRS oM I = 1, + L, + L@ AHPaAd 213 1 94 [uiig ¢
T GHIS0N & forg Fiwie Hf U &Y (8
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1(e). The following table gives the yield (kg per plot) of three varieties A, B and C of wheat, obtained
with four different kinds of fertilizers F;.F,,F; and F,. (8)

9 TIIT IR 31eT UHR & S&RD | F,, F,, F, IXE, & T1Y W g 31 fiF 5wt A, B 3R ¢ Bt Iuw
fareit iy wite e=fdt 21

Fertilizer (33X®) | Wheat Variety (1§ @1 fe)
A B C

F, 8 3 7

Fs 10 4 8

Fa 6 5 b

F, 8 4 7

For testing the null hypothesis of equality in the average yields of the three varieties of wheat and

four fertilizers are equally effective, construct the ANOVA table. Also, provide the inference about
the resultant table.

g @ i el @Y 3iia Ius & TaMdT 3R IR Iae THM U J THIE § B T TRS T B
e B3 & fa, ANOVA aferest &1 fAmfor &% | ufvomdt aiftresT & e & fAse oft 2

Q 2. Write answers of the following questions.

Fafafed vl & Iw fafe
2(a). Let X;,X;,X3 be a random sample of size 3 from the distribution having p.d.f. (10)

Xy, X, X; Fafeifad mfliear o o arell 9afd ¥ eR 3 &1 arefass ufaeel @

_[5e%*if x>0
= { 0, otherwise

Obtain the moment generating function of Y=min{ X;,X;,Xs}. Also, find the variance of Y.

Al Y=min{ Xy, X,,X;} BT ATl & He- U Hifore | v &1 wwro it Faifeg
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2(b). Let Y;<Y,<Y:<Y, be the order statistic corresponding to a random sample of size 4 from a

distribution with p.d.f. (15)

Y,<Y,<Y<Y, FERIRd Wiiedr o B ardl Tafe F PR 4 F arefds ufdad & Hd Hid
wfees 8:

1
f(x|9)= Eif0<x<9, 6=>0
0, otherwise

The hypothesis Ho: 8=1 is rejected against Hy: 821 if y,< 0.5 or 2 1 (y, being the observed value of
Y,). Let K(8), >0 be the power function of the test. Obtain the value of {K(1.5)/K(0.5)}.

GREETT Hy: 6=1 ) URFGT Hy: 01 & fa0g IRIBR fFaT ST g afd y, < 0.5 A2 181V, H
e Ty, B1 T K(©), 0>0 9 T &1 fekd Wer, B @ (K(1.5)/K(0.5)) BT HIF I1d Hifore|

2(c). Define ancillary statistic along with its uses. Let X;, X, be a random sample of size 2 from a

distribution with p.d.f. as under (15)

e Uiiede &) 55 U ufed aReHa BRI 7T X, X, Fafife e 99a we ardt
Ty A AR 2 F1 gEf® ufaed 3

Fl) = {9 ¥ te ifx>0, 8>0
0, otherwise

Show thatT = G%) is an ancillary statistic.
2

o 6 7 = (22 U WeTe fese 21

log.x;

Q 3. Write answers of the following questions.

fafafag usf & Iw fafau

3(a). Let -1 and 1 be two random observations from N(8,8), 820. Obtain the maximum likelihood
estimate of 6. (10)

T -1 3R 1, N©,9), 040 & 1w 7u urefse Jaur €1 dt 0 F1 Hfiwman FuTed e Fid S|

3(b). Define Wishart (Wp) distribution along with its important uses and properties.

If two Wishart distributions M;~Wp(E.n,) and Mo~Wy(I.n,) are independent then,

show that M, +M,~Wp(Z.n; +n,). (15)

T (Wp) ¥ @) uRuia Y1 af2 31 fRé s My~ Wy (T.n,) 3R M~ Wy (Sn,) WA E,
o T2 5 M, + M.~W,(Tn, +n,) |
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3(c). Differentiate between cluster and stratified random sampling. Prove that in cluster sampling with
equal cluster size M, the relative efficiency with respect to SRSWOR in terms of intraclass
correlation coefficient p is given by RE = [1 + (M — 1)p]™*. What is that value(s) of p for which cluster
sampling is more efficient than SRSWOR? (3+10+2=15)

TS IR TWHd Trefass AR & g ek B¢ | Rig o3 6 0 T 31eR M Tt T
THATHRI 3R, SHRTHETT GeHay UNid p & Ygs] I SRSWOR & o F TTdes G&eT RE = [1 + (M — 1)p]*
? | p &1 98 IH &1 ¢ foreds 1T =5 TgAeu, SRSWOR ¥ 3ifies H2re 27

Q 4. Write answers of the following questions

Fafeiad vyl & I fafey

4(a). Show that the expression of sample size n for SRSWOR is given by (10)

SRSWOR & 1T AT MR n Bt Fufef@qsifieafa euid
ae—1
1 BT
IR
where, E =t x SE(¥), t = value of t statistic, s = estimate of S and N=population size.

e, t =t Ufeo BTHM, s = s BT JHiberd 7 R N= ¥ &7 HHR 2|

4(b). Explain the concept of main effect and interactions with the help of 2° factorial experiments.
Also explain the concept of balanced confounding in factorial experiments. (6+9=15)

2* HIfSges UanTl &Y HeTdl & H&A WHIG 3R 3ia:fban gura &t srayron & Wy 3| Hifcus
wanT & Sgfera Suw Bt sruron &1 o sagsul

4(c) . A Common aim across several multivariate analysis methods is dimension reduction.  (5+5+5=15)
State the unique aim for each of the following analytical technique

B3 SgR1Y AT Ugfadi A s W= 329y o B e e o | Prefifla Rxdvunras aeiet
78 yde & g sifgdia Seza wan

(i) Principal Component Analysis/ Wwﬁw

(i) FactorAnaIysis/Wﬁ?@W

(iii) Canonical Analysis/ fafga fa=awr
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SECTION B (@US- B)

Q 5. Write answers of the following questions.

fAafefed 7 @ yde &1 wféa IW ey

5(a). Let the demand of a certain item during a day be defined by the distribution as under:

fat aq @1 HiT &1 Ul U e FAiwad B

(2+3+3=8)

_(0.1if0=x=10
o= { 0 ifx>10

The demand is assumed to occur with a uniform pattern during the whole day. Let the unit
carrying cost of the item in inventory be X 0.5 per day and unit shortage cost be 4.5 per
day. If X 0.5 be the purchasing cost per unit, determine the optimum level of the inventory.

Tl {3 &7 1R A1 THam W 81 HUSR H U a¥g & WA & PIAd 2 0.5 Wi § 3R v
e ¢ 4.5 ufafe 81 3 ufa a%g %4 49 2 0.5 B @ YUSRU 8 aifdd WR 71 S|

5(b). Consider the following transition probability matrix of a Markov chain having three states
1,2 and 3:

A srawraft 1, 2 AR 3 aTelt ATPTa YRaE BT HeHHU WG 3ogE FEad B

01 p, 04
P= (0.6 0.2 0.2)
03 04 p

(8)

Obtain the values of (i) p, and p., (i) p; , and (iii) p3 .
(i) py T s, (i) iy, A (i) pl3’ P A 1A BT |

5(c). What is exponential lifetime model? Discuss the statements of its important characterization
properties.

TRYTAID] Siia-IdbTd UTHH 1 81T 87 SHS! U arefore fakivarsd & sy=i @) ==f S |

(8)

5(d). Describe the (a) Graphical method (b) method of semi average (c) method of least squares (d)

method of moving averages for measuring the trend component in a time series. State the merits
and demerits of the method of least squares for trend measurement. (8)

wqftr AT & oY (a) 3mehE ARy (b) o1 Tmen fafdr () =gevam af faft 9 (d) =R ave fofdy @y aof ¥
ygfe 710 & fore g af fafd 3 7o iR Sy 7
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5(e). Calculate the Crude and Standardized death rates for the following data:

fufafad siws & o sifia ok AF@ied Jog 3% & 0T B (8)
Age group | Population(in ‘000) | Number of deaths | Standard age distributions per 1000
sy SN (000F) | FERIPIEEN - | gEEiPa g §e Wi 1000
0-9 24 400 220
10-24 35 110 300
25-44 37 225 290
45-64 20 350 150
265 5 410 50

Q 6. Write answers of the following questions.

Fafafaa vyl & I forfag

6(a). Clearly differentiate between truncation and censoring. Also, obtain the likelihood equations in
case of type 1 censoring. (5+5=10)

& T4 aRIYA & Heg 3R WP FIT | UHR 1 & faR1e gg GHTegdr gt ot o S |

6(b). Control chart for ¥ and R are maintained for an important quality characteristic with sample size
n=5. ¥ and R are computed for each sample. Results obtained after 25 samples are 72, ¥;=37.6400

and 275, R;=8.1302. (7.547.5=15)

ua fafRy uran siftree 8 3R 5 b Ufaewl W UG X @ R T SFRfEM 5 0 § | vde
wfcest ¥ X 9 R &1 e far mar 8 | 25 ufaexif & Swr FafifEa ofkom ura
BT $25,%,=37.6400 3R £33, R, =8.1302

(i) Compute the central line and control limits for X and R charts.

X 9 R UfeA 8q =g v AR o dimei @ o i |

(ii) Assuming both charts exhibit control, estimate the process mean and standard deviation.
gg A1Fd ¢ & a1 S v &t gxifa € uen wren ud e = &1 wiade sifog |

(Given/f3aT §: D3=0, D,=2.114, A,=0.577, d,=2.3261)
7
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6(c). Using (i) graphical method, and (i) M-technique, solve the following LPP
() o Ry 3R iy m - TR gy P Y v e &1 a1 Siferg (7.5+7.5=15)

Minimize z=12x+20y; subject to 3x+4y 2 50, 7x+12y 2120 and x,y20
EAGH z=12x+20y; STafd 3x+4y 2 50, 7x+12y 2 120 A%, y 2 0

Q 7. Write answers of the following questions.

oo uslf & I fafee

7(a). Give the physical interpretation of a saddle point. Find the range of values for p and q that will
render the cell (2,2) as a saddle point in the game with the following pay-off matrix:

yeamr fig 3 e sren SR | Fefifed yar siregs e @a d p @ q & A & o 9
THR I P DI HES (2,2) T Teul fig & 9T : (5+5=10)

Player B/ f@ardi 8

1% O
Player A /f@aTst A (p 5 10)
> 2 3

7(b). Describe the present official statistical system in India relating to population and agriculture.
Mention the name of various official agencies and their important publications responsible for
data collection on agriculture and forestry sector. (10+5=15)

Rd B STEET d P Y T adne sfiieive Syt vomeh & auiH HY) HiY R aifFt &
W 2o T & fore Rrdler Rt anfireiie ol @ik 3% Heayul Vel & A B Jwid B

7(c). Discuss the conditions under which factor analysis should be used in psychometry.

Also, give a few misuses of it. (1045=15)

39 14l &) ==t FRT o9 FRe fAgeivor &1 wan gt 7 s ey |
& Ho goudi @t i == Fifv |
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Q 8. Write answers of the following questions.

fFafefad usl & I fafan

8(a). If the ratio between Laspeyre’s and Paasche’s index numbers is 28:27, find the missing number

in the following table: (10)
Ife; ARITR SR U & Yadbie Gl & ste BT U 27:28 8,
i Fafafad arfere & g e x 31d B
Commodity/ 3§ Base year/ 3TyR a¥ Current year/ g ad

Price/ ¥ed | Quantity/ HET | Price/ §ed | Quantity/ |r=T

A 1 10 2 5

B 7 5 X 2

8(b). Discuss the advantages and applications of the life table. Describe various columns of the -
complete life table with their interpretations.

Sfta dTferet & At SfiR v O =raf & | Syuf sia arferest & faftre wivil a1 I amemait
gfed quiH H3 | (5+10=15)

8(c). What are the various methods of calculating reliability in psychometry
Discuss any one of them in detail. (5+10=15)

wAfAf 7 fayaiaa &t o & fafty dfear = 82 et e &1 iR @ v Fiftm



