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® 0007441 ALVVOVA
STATISTICS
Paper I
Time Allowed : Three Hours Mazximum Marks : 200
INSTRUCTIONS

Please read each of the following instructions carefully
before attempting the questions :

There are EIGHT questions divided under TWO sections.
Candidate has to attempt FIVE questions in ALL.

Questions no. 1 and 5 are compulsory and out of the remaining,
THREE are to be attempted choosing at least ONE from each
section.

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

Unless otherwise mentioned, symbols and notations have ‘keir
usual standard meanings.

Assume suitable data, if necessary, and indicate the same clearly.

Candidates should attempt questions/parts as per the
instructions given in the section.

All parts and sub-parts of a question are to be attempted together
in the answer book.

Attempts of questions shall be counted in chroholosical order.
Unless struck off, attempt of a quest:on shall be couated even if
attempted partly.

Any page or portion of the page left blank in the answer book
maust be clearly struck off.

Answers must be written in ENGLISH anly.

Required tables (Normal Distribution table and ‘t' table) are
attached with the question paper. -
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SECTION A @
1. Answer all of the following : 5x8=40

(a} For random variables X, Y, show tkat
VIY] = Ex[VY [ X)] + V 2(Y | XD,
(b) Provethatfor r=1,2,..,n

N r-1
1) ertletat - e u’
I'(r) x! i
n x=( ,
(¢) Let X have pdf 1
1, -1<x<2 ;
f(x)=43

0, otherwise.
Obtain the cdf of Y = X2. ;
(d) Let X be a random variable wth E(X)=3,

EX?%)=13. Use Chebyshev’s irequality to
obtain P(— 2 <X < 8).

(e) Using Central Limit Theorem, show that
n
k

-n n- , 1
© k! 2’ |
k=0 ‘
% (a) Let C be a circle of unit area with centre at
origin and let S be a square of unit area with
(11)(1 1](11) (1 1} !
~—s "yl Ty = || —=. | alC — Ty T
2 2 2 2 2 2 2 2
as the four wvertices. If X and Y be -wo
independent standard ncrmal variates, show
that
jj(b(x) ¢(y)dxdy = J" d(x) ¢(y) dx dy
¢ g
where ¢(-) is the pdf of NtQ, 1) distr:bution.
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(b) Let X follow log-normal with parameters yu and
o2. Find the dis-ribution of

Y=aXb, a>0. —o<b<e,

(c) Let{X_} be a sequence of pairwise, un:orrelated

random variables with

E(X) = and V(X)= o2, i=1,2,..
n

If E ' ciz — o as n — », then show that
i=1

n
E Xril_“i P .0 as n— . 20

i=1

3. (a) Let X;, X,, .., X, be independent Pocisson
variates with B(X:) = .. Find the condizional

n

distribution of X, ..., X E X; =5¥.

1=1
(b) Let Yl denote the first order statistic in a

random sample of size n from a distribution

—(x—8)

e O<x <=

that has the pdf f(x) =
0, otherwise

Obtain the distribution of Zn = n(Yl - 0).
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(¢) Two points are chosen at random on a lire of
unit length. Find the probability that each of

the 3 line segments will have length greater

than l 49
4

4. (a) Obtain the characterissic function of X whose
pdfis
f(x) = &, 1

—— —o0 < X < oo,
T A% 4 (x-p?

(b) Let {X } be a sequence cf random vaﬁables with
' 1
PX =tn%==-n"
X, n”) 5 n

P(X =0)=1-n"%

For what values of o does weak law of lerge
numbers (WLLN) hold ?

()  Three urns U;, Uy and Uj each contain 5 Slack
balls and 7 white balls initially. A ball is d=ewr.
at random from U; and 2 balls of the d-ewr
colour are added to U,. Then a ball is drawr at
random from U, and 3 balls of the drawn cobur
are added to Ug. Find the probability of
drawing a white ball from Ug. 44
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o SECTION B

5. Answer all of the following : 5x8=40

(a) Let (X,Y) be distribited as bivariate
normal BVN (8, 1; 13, 25; %) Calculate
P(4<Y<11-84|X =17

(b) With 3 variables X, X; and ¥4, it is given that

(c) Suppose the given valuss of x; are such that

as<x;<b for i=1,2,.,n. Saow that

(b—a)2
Y

0<s2<

(d) Let X have F(m, n) distri>ution.
Obtain EX "), r>0.

(e) If X follows binomial b(ay, p;. distribution aad
Y follows b(n,, py), provide an approprizte

exact test at level o for Hjy : p; = py agairst

Hy:pq>ps

6. < (a) By using Euler — Maclaarin formula, find the

1
sum — +——5 + .o +t—F.
517 532 992
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(c)
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Given the random samples |
X:1,5,7,9,15, 17, 21, 23
Y: 2,6, 10,12, 18, 20, 26, 28, 32

from the populations hav.ng the distribut.on

function respectively as F; and F., test the

- hypothesis

against H,:F, = F,
at 5% level of significance by - the
Wald — Wolfowitz run test. It is givena taat the

critical number of runs at sample sizes (8, 9) at

5% level is 5.

Compute Yule’s coefficient of assocation (Q)

and Yule’s coefficient of coligation (Y) for the

following table :
Disease on-set
Yes No
A 19 587
Medicine
d
use B 193 | 2741

® |

prene

40
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.7. (a) By making use of the difference table ard a
suitable interpolation formula, find the namber

of students who obtainec less than 45 marks in

an examination, from the following table :

: Marks 30-40 40-501] 5060 |60 —-70] M - 80
f Number of
t
}

31 42 51 35 31

Students

(b) Consider the two samples as follows :

| Sample I = 6, 7, 8, 10, 12, 14, 16, 23

Sample I = 9, 11, 13, 15, 17, 18, 19, 20, 2¢

Test whether the samples have cme
from the same populations using
Wilcoxon-Mann-Whitney (WMW) test a- 10%
level of sign:ficance. [You can use rormal

approximation].

(¢) For 20 pairs of heights of father (X) and sor (Y)
measured in cm, the following data were

obtained :

X = 16817, X (x;~ %)% =777:80
T (y;~ 7 )2 = 93942, y =925 + 0:932x

Test whether the cut »n the X-axis car be

assumed to be zero, at 5% level of significence. 40
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8. (a) Compute the value of I Inyxdx by Simpson’s

4

rd
—;— rule. Given that In 4-0 = 1-39, [n 4-2 = 1-43,

In 44 = 148 In 46 = 163, In 4€ = 157,
In50=1-61, In 52 =1-65.

(b) Let X1 X, wrs X'12 be a random samp.e f~om a

b e A ammeaa . Maemae . aadle

normal N(y,, c4) distribution and Yy, Ve, s Y,
be another random sample from nirmal
N(pg, 62), independently of each other. Zarry

out an appropriate test for testing
Hy:py =pp

against Hj:py #py o

at 5% level of significance It is given that

X =2 87 =16, 7 =8 and s2 =15.

(¢} Fit the exponertial curve y = a + bx to the

following data :
x: 0 2 4
y: 501 10 31-62 5G
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Normal Distribution Table

N

~aa g 2 +0

00 01 .02 03 4 06 0E 07 .08 09

:‘l r-i 1

t

-

ny

5....1

B

|

0 5000 .5Ce0 5080 E12C 5150 5199 5236 5278 5319 5359
1 5388 438 5476 517 5557 6596 5636 6675 5714 5753
2 5783 5832 5871 £QiC 5048 . 5087 6026 606¢ 6103 5°4°
3 6178 €217 6256 €203 6331 6368 6406 6443 6480 3517
4 8554 ES91 6628 6664 B70C 6736 6772 BBOS 6844 3879
5 691 6050 .6985 7019 7054 7088 7123 757 7190 7224
€ 7257 7291 7324 7357 739 7422 7454 7486 7517 549
7 7580 761 7642 7673 7704 7734 7784 7794 7823 7852
& 7881 7910 .ve3g 7867 7995 8023 BOS! 8078 8106 .3133
8 8150 8186 8212 8238 .B264 8289 8315 8340 8365 .3380
10 8413 8438 8461 B485 BSCE 8531 8554 8577 8500 3621
$1 8643 BGES 8686 BT08 .B720 3749 8770 8780 8810 3830
12 8B40 BBEG B888 8907 BG25 3944 8962 8980 8997 3015
13 omsz 9045 0066 9082 DOSS 9515  §13t 9147 9162 97T
14 9162 8207 9222 8236 9281 9265 9279 9262 9306 .3318
1.5 9332 9345 9357 9370 5382 9304 0406 9418 9420 344!
16 9452 9463 9474 9484 9465 9505 9515 9525 9535 3545
17 958 9564 9573 9582 95%1 35890 08G8 .96%6 9625 3633
158 9641 9640 9656 9664 967t 9678 9686 9693 9699 3706
1§ 8713 9718 9726 9732 9738 9744 9750 9TSE 9761 .3T6T
20 977z O7'B 9783 9788 9763 D798 9803 .9B08 9812 3817

21 9821 9826 9830 8834 BE3B .DB42 9348 98BSO 0BS54 .B8SY

22 9851 9884 9868 9871 9875 9878 9381 .9BB4 9887 5890
23 9803 9896 (9808 8901 9G04 .BY06 8308 9911 9913 B9I6
24 9918 9920 9922 9925 9627 D929 9331 6932 9934 D936
25 9838 9940 3941 9943 9945 9946 948 9949 9951 9062
26 9953 9955 3956 9357 0059 9960 9361 9962 9963 B964
27 9965 9986 3967 9968 9969 9970 9971 9972 9973 8974
28 9974 9875 3976 8377 9€77 9978 9379 3979 6080 681
29 9981 9932 9982 9983 0084 9984 0385 9985 9086 9986
30 .9G8T 9937 9987 9988 .0G88 5989 9389 3389 9890 990
31 9950 9891 9991 9391 9892 9392 9992 9392 9093 9993
32 9993 9993 9994 9934 9994 9394 9394 9395 6986 9995
33 9995 9935 9905 9996 9096 9396 G396 .BI96 6996 9997
34 9GO7 9997 9097 9907 9097 9397 8997 9997 0997 9983
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t Table
cum. mbE £ e im L P 3 T Ly ta Lo ! v g
onc-taiii 050 0.25 0.28 0.15 0.10 805 0.02% 0.8t 0005 0001 00005
two-Rail 1.50 0.5 048 0.30 0.20 010 0.0% 882 0.01 0.0z 0.001
1 0000 1060 1378 1963 3078  B314 1271 3132 63668 383 536582
21 0000 084 1061 1386 1888 2920 4303 6955 ©925 22327 31509
3] 0000 0765 DST3 1250 1638 2353 3182 &B1 584t 102°5 12824
4 0000 0741 0941 1190 1533 2132 2776 AT47 <604 7173 8610
5] 0COD O7é7 0920 1156 176 2015 2571 335 4032 & §.869
& 0000 D71B 00808 1M 1440  1.94% 2447 3143 37107 5088  5.958
7 0000 071 089 1119 f415 1895 2365 2998 5409 4785 5408
Bl 0000 0706 0883 1308 387 maa 2306 288 3355 458 5041
-8 DpOOC 073 D883 L0 LI 2267 281 3250 429 4784
‘ - . i ; *&_2 2228 2754 3169 4144 4587
1,796 2.2 278 3.106 4025 £437
1782 2179 2681 3055 3938 €318
1371 2160 2650 3012 3857 &zt
£7681 2145 2824 20877 3TET 4140
$753 2131 262 2047 37 ;
$7646 2120 2583 2920 368 4015
£740 2140 2557 2808 38 1065
L7346 210t 2552 2878 360 3822
726 2083 2539 2868 3578 3883
1726 2086 2528 2845 3550  3.BSO
1721 2080 2518 2831 353 3819
1797 2074 2508 2819 3505 3782
1744 2060 250 2807 3485 3768
1791 2064 2402 2707 348> 3
1,708 zg_o 2. 2787 >
1,706 a&8 2778 3435 3707
1703 z 052 2473 2711 3424 3590
1705 2048 2457 2763 3408 3674
1590 2045 2482 2756 3396 3650
1607 2042 23457 2750 3385 384G
1688 2021 243 2704 338" 38851
1874 2000 23390 2860 1233 3480
1884 1990 2374 2638 2185 3416
1660 1084 2384 2826 A4 3390
1646 1962 2333 2551 3098 3300
1845 1960 278 2576  30% 3261
90% 95%  38%  39% 99.8% 99.9%

Confidence Level




