20/FI-F/CC/M-2023-46 Student’s Copy
Statistics
Time : 3 Hours ] [ Full Marks : 300
Section—I
ECCE |
1. Answer the following questions : 10x5=50

(a)  Suppose the events A;, Ay, ---,A,, are independent and that

1
P(A'):I

for 1 <i<n. Find the probability that none of the n events occur.

HqET 56 WA A, Ag, -, A, WA § 3R

i+1

aﬁlsiSn.aﬁésﬁnm%qﬁaqéﬁaﬁuﬁmmﬁﬁﬁm

(b) If Xis a Poisson variate with parameter m, then show that a standard Poisson
variate tends to standard normal variate as m — eo. Find the m.g.f. of this
variable.

IfE X =S m Aied T @iEl =1 g, T B m — o BN W TH HHF STt
T AR FEH = el 3R TGT BT € | 9 SR 1 AT Wer Fid S|

(c) If Xy, Xy,+, X,, is a random sample of size n from N(u,csz), where u is

known and if
1 n
T= _lei —uf
ni—y

examine if T is unbiased for o. If not, obtain an unbiased estimator of .
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I Xy, X9, Xn, NWo2), &l p J9 8, ¥ T ™0 @& 3R n &
Trgfeas Ulewl © 3R AR

1 n
T==YIX -ul
ni-1

2, @ wifg FIvE & =0 T, o % fow omfima 21 3l 98, @ o # EhEd
3Tehclsh UTH hitaTT |

(d) Describe Kolmogorov-Smirnov one-sample test of goodness of fit and
compare it with that of chi-square test.

TS GEaT % foIe e - fErTe Ther-SfaeRt Tam i aui i 3R
Tl g FE-T W@ ¥ A

(e) Let X=(X1 X2 X3)’~N3(M, I) Wlthu=(1 23),
Then obtain the distributions of—

i 8%y =2%;+50

y X=Xy
(ii) (Xz _ Xs)

T X = (X; Xp X3) ~Ns, I), &l u=(123’ %, @

() 3X,-2Xy+5X;

W (%)

% w29 UTH i |

2. (a) In a test, an examinee either guesses or copies or knows the answer to a
multiple-choice question with four choices. The probability that he makes a
guess is 1/3 and the probability that he copies the answer is 1/6. The
probability that his answer is correct, given that he copied it is 1/8. Find the
probability that he knew the answer to the question, given that he correctly
answered it. 10

et Then #, W fredl % Wiy SgfaeedE W % IW @ wdeme @
A THIIGT B, 31 Tohel AT 2 A1 I AT & | I8 STGHM A =hl JTRrehdl
1/3 & 3R IW F TFa FH sl TR 1/6 21 T 2 B 3 Tea A g,
ITHT I T T FI WA 1/8 21 e ® T S W wdl B, 9% T @
I ST B, SHh! TTRERAT 1A ShiteTT |
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(b)  The trinomial distribution of two random variables X and Y is given by
n!

x,y,(n_x_y),p"qy(l—p—q)“"“”

fx,Y(X,9)=
for x,y=0,1,2,---,nand x+y <n, where 0< p, 0<gand p+q<1.

(i)  Find marginal distributions of X and Y.

(ii)  Find conditional distributions of X and Y. 15

2 Agfes® = X 3N y w1 g 57 2
n!
xlylln—-x-y)!

aﬁx,y=0, 1,2, n 3R Xx+y<n @I & 0<p, 0<gq R p+g<l

p*d’*Q-p-q"*"

fx,y(X,V) =

(i) X R Y =& 3IU7d s Fd hioa|
(i) X I Y & \ufaey se Ja Hifg)

(c) Let X;, X,, -+, X, be independent identically distributed random variables

with  E(X;)=uw; var(X;)=0?, (0<o?<w) i=12--,n and

E(X, -p)*=0%+1
(i I
P[%(X12+X§+...+XY2])_C}_)O
as n — oo, find C.
(i) Find
lim P{GZ _L K-t Xy mw)? 1
e Jn n Jn

[Given P(0< Z <1) =0-3413] 25
T X1, Xg, -+, X, @A 99F ¥4 ¥ Ifed agfess ) ¥, S E(X,) =
2 co)yi=12 - n IR EX -t =0 +1.

var(X;) =62; O<o

(i) 3R
n

P[l (R 2 X2 s ne x,%)—c} -0

S n — o, A C HTd HI™T|
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(i) @ ST

. 1 X —pPeeX—w)? . 1
lim Plo?% - —< 1 <0%+—=
n—co [ 1”’! n -‘[n

[femn ® PO<Z <1)=0-3413]

Or | 379471

(a) Let Xy, Xy, -, X, be a random sample from a three-point distribution;

P(X=Y;)= 1;—S,P(X =Ys) =%,P(X =Y3) = %’ where 0 < 6 < 1. Does the

C-R inequality apply in this case? If so, find out the lower bound for the
variance of an unbiased estimator of 6. 20

AT Xy, Xg, -, X, WA-fig s & foan @ ww awfees whed @

p(x=y1)=__1;9, P(X = Yy) = 3, P(X=Y3)=g, W& 0<6 <1 T T CR

1
2
It @] el 87 AR g, A 0 F Iia e % e w1 e afey
Fa it

(b) Let X ~N(0,6); 8 >0. Find the maximum likelihood estimator of ©. Is it
consistent? Is it asymptotically normal? Find the ML estimator of 02, 20
TET X ~ N(0,6); 6 > 0. 8 Tl 3TTeeha AW hcTeh T HITSIT | T I
27 w1 g2 I TR 27 02 1 IAfUehan Gulad STehe TG it |

(c) If XandY are two independent standard normal variates, find the distribution

of é and identify it. 10

ﬁXﬁTYﬁWWWW%;?ﬁ%W@WWﬁI@

TEETHT |

3. (a) Explain how the method of confidence interval is connected with the theory of
testing of hypothesis. 10

Foiq fifvu & Fvarem saaa & B aieern 5 ghew fem o 5
et 1
(b) Describe sequential probability ratio test. Obtain the expressions for boundary

points (A, B) in terms of strength (ct,B) of the test where o and B are the
probabilities of type I error and type II error respectively. 20

TR WTRhaT TgaTd e 1 e dfvm ) wew fi w1 E (o,p), T o
3t p FAE: TR 1 YR AR g 1 R gwfaard ¥, % wed § i faga
(A,B) % fom srfvraate s T
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(c) In a trivariate distribution

r12 = 059, r13 = 046, r23 = 077
(i) comment on the consistency of above data;

(ii)  if ro3 is unknown, obtain the limits for o+, given the above values of r
23 23, 9 12
and ry3.

% R S
rig = 0-59, ri3 = 0-46, ry3 = 0-77

(i) | ITE kel ht wufd W fewnfi ferfag;

(ll) ﬁqﬁ'rzg,miﬁ,?ﬁwmquﬁ?rwa%ﬁﬁrgaﬁmm
s |

Or | 379a7

(a) Let X;, X,,-+, X,, be a random sample from discrete distribution with
probability function f(x) for which x =0, 1, 2, ---.

-1
£ _- = e
According to Hy : f(x) = J s x=0,12
| 0; otherwise
1. = 2 e
According to Hy : f(x) = { 2%’ x=0,1,2
0; otherwise

Obtain the most powerful critical region of size a for testing H, against H 1-
Also find the power of the test in case n =1 and constant k = 1.

AT X, Xg, -, X, U AGfes% Uldewl 9qad sed ¥ formn w2, e
TR %o f(x), R x =01, 2 - 8l

-1
H %343}:“1 : _J1&m x=01,2, -
0 70 { 0; =
1
. — x+1; x=0,1, 2,-..
Hy® SIgam : f(x>_{20 ; .

Ho 1 Hy % fo%g o 3THTY 1 GEeAH SHifds &5 WH HIT) n =1 3R
IR k =1 % fore wdieor i vt w0 il
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(b) For the following data, test if both the samples were drawn from the same
population using run test :

X: 127, 156, 91, 12-8, 83, 11-2, 94, 80, 149, 10-7, 136, 96

Y: 74, 73, 71, 90, 76, 95, 10-1, 10-2, 10-4, 95
[Given Z(-05) =1-96] 20
Frefafaa stfeel & fog wem hem g0 TRy & ®=0n aF vikiest w &
gufy ¥ o 2 -

X: 127, 156, 91, 12:8, 83, 11-2, 94, 80, 149, 107, 136, 96

Yy: 74,73, 71, 90, 76, 95, 10-1, 10-2, 10-4, 95
[fe=n 2 Z(05) =1-96]

(c) For a simple linear regression model
v =a+Bx; -X)+e;i=12-,n

derive the least square estimates of o and B, clearly stating the conditions
assumed. Also show that the two estimators are unbiased. 10

o s gueE uisd

v =0 +Px; -x)+e;i=12-,n
¥ fru, A e wfaedt @ wrEa foed §U o 3R B F AR A AT
Fremiiere | ' off Tunisy f @M eI SWbEA B

Section—II

Que—II

4. Answer the following questions : 10x5=50
f= few T v % W N

(a) What do you mean by confounding in factorial experiment? Briefly describe
total and partial confounding.

TESUEHT T F TR | Y N GHIA &7 01 U ATE FHOT H e A
e difs)

(b) Distinguish between process control and product control. Does process
control also ensure product control necessarily?

yferan fe=ur wg 3care oo § 3iae e fifsw) = ufskn e Tevees ' 9
¥ e e oft giafeea s 27
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(c) Define inventory. What are the advantages and disadvantages of having
inventory?

AICTeRT 1 TR ST | ATforeRT WM o 1 @19 Td giar of

(d) Explain clearly (i) the chain base and (ii) the fixed base methods in
constructing an index number. Which method is most frequently used and
why?
qEEeh! hl AT § (i) T@ MR AR (i) TOR R The = e w9
Tremee | wE-H T gew rfus 3w i STl @ ofr e

(e) What factors govern the growth of population? How do you find out whether
the population of a country is increasing, decreasing or stationary?

SHEET g H -8 wReE FEha wd &7 39 W var e W
SHEET T W, W W R a fRr R

5. (a) What do you understand by a ‘missing plot’ in design of experiments?

Give an outline of the analysis of variance for a 4 x4 Latin square design
involving a single missing plot. 10+15=25

YRR Sfteeaar T S5 @ 39 1 wHEd 87

T 4 x 4 Ao a1 2Aiyepear, o w 1w 85 7, % foe gerw favemr 6
TR i)

(b) Discuss the theoretical basis of p- and np-chart.

In a factory, approximately 200 units are produced per day. At the end of 20
working days, 230 units have been rejected out of 4150 units produced and
inspected.

(i) Determine 3o control limits for p-chart.

(i)  If only one point on the control chart falls outside the limits and on that
day 30 units were found defective out of 200 units inspected, what
control limits would you recommend for future? 10+15=25

p—ﬁnpﬁ%ﬁmﬁmmﬁﬁéﬂaﬁﬁm

ws gl # wfafed e 200 SERTEAT ST IS BT 21 20 HH feaEl % 3 A,

Ieorfen 3R Frfara 4150 sl § @ 230 IHEAT ARG B B

(i) p-afe= % T 30 FEE HEd S i)

(i) 3 Frmw @fm § Faa e fag Gt @ e g g R 3w R
i 200 sl § ¥ 30 seprgal IRl wE il 2, @ wfes % o
e R P e A o w017
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Or | 379471

(a) If the population consists of a linear trend, y; =i;i=1, 2, ---, k, then prove
that

var(yy) < var(yg,) < var(y,)g 25
Ifc wmfE Was W, v =i i=12 - k, ¥ & o, @ &g FHiw

var(yy) < var(yg,) < var(y,)g

(b) What is meant by ‘seasonal variations’ in a time series?

Calculate the seasonal indices by link relative method for the data given
below :

Quarter— I II I v
Year

{

2000 74 76 74 80

2001 82 68 50 62
2002 70 74 70 82

25
FA-A01 § wgHs uRads @ @ o 7 e fw wosiwst % R
foe-faifes fafy g wghs guws 7@ i .

faargt— I 1 m v
Ty

2
2000 74 76 74 80
2001 82 68 50 62
2002 70 74 70 82

6. (o) What do you understand by acceptance sampling plans? Discuss the relative
merits and demerits of single sampling plan and double sampling plan. 20

TR gfcemH TSI | 379 1 gHed &f UEhd Uiaead SIS 3T
feen: ufdemm TS % wme o iR amt i e fifv
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(b)

From the following table, find (i) missing population of city A, (ii) missing
death rate of city B, and (iii) crude death rate of city B :

Given that : Crude death rate of city A =10-88 and standardized death rate

of city B=13-58.

City A City B
Age Group
Standard Death rate Local Death rate
Population | per thousand | Population | per thousand
0-5 16000 11 5000 26
5-40 ? B 27000 6
40-75 120000 7 62000 ?
75 and above 14000 65 6000 70
Total 100000
20
iR areft @, () FR A A AIE SHEE, (i) FR B H W TG K, AR (i)
TR B H AMYG TF R F1@ HIY
fear 2 : TR A Y A geg R = 10-88 3R TR B i A Jeg X = 13-58
TRA 77 B
sy =t :
U SHEE | gog & Fid T geg & i
&R SHET &R
0-5 16000 11 5000 26
5-40 ? 5 27000 6
40-75 120000 7 62000 ?
75 3R =1t 14000 65 6000 70
Bl 100000
(c) Describe the problem of ‘multicollinearity’ in econometrics. 10

FofemE ¥ TgEEAr i GEE H GUH i |
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Or | 3719471

(a) In practice, which type of curve is exhibited by hazard rate? Discuss in detail
the various regions of this curve. 15

IER § SIigq R g 9 IR =1 9% Yeiia o Siar 27 39 9% & fafim
it w9 == A

(b) Five men are available to do five different jobs. From past records, the time
(in hours) that each man takes to do the job is known and given in the
following table :

Job

I II i v vV

A 2 9 2 7 1

B 6 8 7 6 1

Mn el s 6 5 3 1
D 4 2 7 3 1

E 5 3 9 5 1

Find the assignment of men to jobs that will minimize the total time taken. 20

gig =ge uie fSiie St & fou 39y €1 udis =t @l % e § feda
g (Y3 §) oI 2, 39 s fene s ® iR 9% e wroh § fean

3
&

I 1 1 vV vV

A 2 9 2 7 1

B 6 8 7 6 1

= C 4 6 5 3 1

D 4 2 7 3 1

E 5 3 9 5 1

HE1 % fog = & e 3 S @ o aen o 9w SEaE @
|
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(c) A testis given to 400 students. It gave mean 60 and standard deviation 12.

Complete the following table :

Raw Score 84 | 78 | 72 | 66 | 60 | 54 | 48 | 42 | 36
o-Score —_ ] — 1 s | 10 } = = }— ] =
Standard Score | — | — | — |50 | — |40 | — | — | —

400 BT = Tk Te < Sdl g1 39 HIET 60 IR " fomem 12 31 =

Rt W gul AT
T @R 84 | 78 | 72 | 66 | 60 | 54 | 48 | 42 | 36
c@r | — | —|1|=]o|—|—=|=|=
BB TR |~ | ~— |} — | 80 ] — | 80 | — | = | =
* & Kk
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