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INDIAN STATISTICAL INSTITUTE
ONE YEAR PART-TIME COURSE Il STATISTICAL METHODS
AND APPLICATIONS: 1992-9
GRADE 4: DESCRIPTIVE STATISTICS ( THEORY )
PART-I FINAL EXAMINATION

Date:14.1.93 Maximum Marks:100 Time: 2 Hours
Note: Answer any four guestions. Each question
carries 25 marks.
1.(a) Write short note on any one of the following:
(i) Scrutiny of data, (i1) Measures of skewness.

(b) Discuss the effect of changes of location and scale
(i.e., of linear transformation) on the following
measures:

(i) Arithmetic mean, (11) Standard deviation,

(i1.) Simple correlation coefficient and

(iv) Regression coefficient in the simple regression. .
f9+16=25]

2.(a) Define Range, Mean deviation and standard deviation as
measures of dispersion. Compare the merits and demerits
of tihe three measures.

(b) Obtain mean and ctandard deviation of n terms of an
arithmetic series. Hence find the mean and standard
deviation of first n na%ural numbers. What will be
the value of the coefficient of skewness &, of first
n natural nurbers? [15+10=25]

3. Write down the density function of normal distribution.
I'rove that the 2r th central moment of normal distribution is

Bo= (2r-1)2r-3)... 3040077,
2r
where o2 is the variance of the distribution.

Discuss in brief how you will fit a normal distribution from
a set of observations with a reasonably large size. [25]

contde esce2.



4.(a)
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5.(a)

(v)
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Defire partial correlation ccefficient in a trivariate
sct up. Derive the expression of partiel corirelation
coefficient ir terms of the sirple correlation coeffi-
cients. Give ar exanple to show 'ow sirple correlation
cocfficient can give risleading inference whereas the
corresponding value of the partial correlation coefficier
can resolve the issue.

Find the coeificient of variation of H vhere
X ~11(0,57). M8+7=25"

Prove that for any set of positive values x1,x?,...,xn;
the AM ) GM ) HM. When do the equalities hold ?

i Xy =Yty % LEARE and 3= Y3tV where YiiYs and
vz are uncorrelated variables and each of which has zero
mean and unit variance, find the multiple correlation

coefiicient between x, and the two variables x, and Xz

1

For a trivariate distribution, show that if r1?=0 then

» arc the simple

-
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ccrrerations with usval meaning of subscrivts. [12+8+5=;
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INDIAN STATISTICAL INSTITUTE

One Year Part-time Course in Statistical Methods
and applications : 1992-93
PART T

Grade 1 : Descriptive Statistics
(Theory and Practical)

Poriodical Examination

Date :8,.10,1992 Maximum Marks : 100 Time : 2 Hours,
: Note : Use separate answerscript for Group A and B,
GROUP _ A
(Theory) Max. Marks : 50

Note : Answer all questions, Allotted marks
are given in brackets [ ] at the end
of each question,

1. Write short notes on-any two of the following H
(a) .Non-sampling Error
(b) Scrutiny of Data
(c) Quantiles

(d) Coefficient of Variation. [8+8=16)
2, Give comments on the following sets of values :
(a) AM = 10 and Gw+HM=21

(b) Q; =35.5, Q, = 49.2 and Q, = 42.7
(c) MD;, = 733 and MDy = 7.1

(4) n =15, Ex; = 60 and Ixy 2 = 240
(e) n =20, Ix; =100 and Ix,2'= 400

(f) Of the 200 students in a class, 48 percent are good
in English, 90 percot are good in Mathematics and 70
students are good in both the subjects.

[2+2+243+3+5=17])

3.(a) Define mean, median and mode of a froquency distribution,
Give an example whare median is a botter measure of central
tendency than mean.

p.t.0,



3,(b) For a frequency distribution of marks in History of n
candidates (grouped in intervals of cqual length f as
€g = €11 €L T €21 vep Gy = ck) the mean and s.d. were
found to be p and o respectively. Later it was discover;
that the score x~ in the interval (cr-l - ¢,) was misre
as x¥ in the interval (cr - °r+1) in obtaining the fro-
quency distribution, Find the corrected mean and s.d.

corresponding to the corrected frequency distribution.

[6+11 = 17]
GROUP B

(Practical)

Note & This paper contains 50 marks. Answer all
the questions,

l. The following table gives the frequency distribution of I
for 230 six=year old children,

19 No, of children
60-69 5
70-79 17
80-89 42
90-99 GO
100-109 55
110-119 38
120-129 13

(a) Compute mean, median and mode from the data after
necessary modifications of the frequency distribution.

(b) Draw the histogram and less—than type ogive and hence
find mode and median from the appropriate diagrams.

(c) Celculate numaricallythe first quartile and the ninth
decile. Also calculate the number of children with IQ

more than 105, [10+15+10=35]

2. The first thrce moments about the origin 51 kg. talculated
from the data on the weights of 25 collcge students are
given by :

m]'_ = =0.4 kqg.

sz' = 1.2 kg,
(m3’)l/3 = -0.25 kg.

Determine the mean, standard deviation and the coefficienf™
of skewness. [15]
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INDIAN STATISTICAL INSTITUTE
ONE YEAR PART-TIME COURSE IN STATISTICAL METHODS

AND APPLICATIONS:

GRADE 1: DESCRIPTIVE STATISTICS
PART-I
FINAL EXAMINATION
Datet15.1.93 Maximum Marks:100

1.(a) In a trivariate distribution, the

*3
%%, -12 and xz=Xy -X

Given

02 =2

r12=0.28 ) r23=0.h9; r

calculate T3.0" If xh=x1+x2

are measured from their respective means,

obtain rhz.rAB and th

?PRACTICAL)

Time: 2 Hours

three variates xy1%,

o4
437051

$2°

x, and

(b) Two judges rank a number of competitors in a certain art

competition as follows:

i.e. x1=X1-X1,

Compefltor
qio2_ 3 4 5 6 7 89 _ 1011 12
budge /5 1 & 2 7 3 6 8 10 9 11 12
Pudge B10 5 1 2 3 4 7 6 & 11 9 12

Measure the association betwee:n the judgement of the two

Judges by using Kendall's ¢ .
(c) Two independent random variables

following variances

2 2

ay = 36 3 oy 16
calculate Yy given U = X+Y and V

X and Y have the

X-Y.
[(20+6+4)=30]

2« In calculating the moments of a frequency distribution based
on 100 observations, the following results were obtained:
Mean = 9, variance = 19,b ,=0.7 (m3+ive), b ,=he

1

Later on it was found that one observation 12 was read as 21.
Obtain the correct valuec of i%ts first four central moments.

contds eae2s
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3.(a) If 1og, # is normally distributed uith mean 4 and

variance 4 find,

(1.7 % { 83160000 )

(b} 72t . .ei:s L Uehcties tc the following data with
reslos T et 2 ¢ red blood corpuscels (x) per cell:
= 0 1 2 3 L 5
no.of c2iiz - 142 156 &9 27 5 1
()

(¢) An owmer of a sma.l hotel vith five rcous is considering
buying T.Y. sé¢ts to rent to room ozcupunts. He cxpects thet
about half of his customers would be willing teo rent scts
and finally buys three scts. Assuming 1007. occupancy at
all times,

(i) what fraction of the cvenings will there be more
request than T.V. sets?

(ii) what is the probibility thait a customer w o requests

a T.V. set will receive one?

(iii) if the owner's cost per set per day is C, vhat rental

R must be charged in order to break even in the .ong run?
B+12+(3+8+4)=3

4. Practical record books and performance in class. s



INDIAM STATISTICAL IMSTITUTE
ONE YEAR PART TIME CT''RSE IN STATISTICAL METHODS
AND AFFLICATIONS 1992-93
FART I
SUPPLEMENTARY EXAMINATION
GRADE 4: DESCRIPTIVE STATISTICS (THEORY AND PRACTICAL)

Date: 10.3.93 Maximum Marks: 100 Time: 2 nours

GROUP A
Maximum Marks:50
cte: This part of the question psper contains
50 marks. Answer all questions. Allotted

marks are indicated in brackets at the end
of each question.

1. Define r! order !'uoment about ar arbitrary origin'' of a

frequency distribution. Derive -the exi.cssion of r® order
central moment i terms of ''romeits avout an arbitrary
origin'! of order r and less. Hence find the central moments

up to fourth order in terms of rav moments (about zero). _ [15]

2i{a) Derive .the Poisson distribution as a limiting form of the
bincmial distribution. Hence, find the expressions for
mean and variance of FPolsson distribution from those of

binomial distribution.

(b) If X maN(0,0%), derive E(]X|) and hence find the coeffi-
cient of variation of ‘Xj. s . [10+10;2(_)]

3. Using LS principle, obtain the multiple regression eguation

of y on x, and x, in terms of means, the standard .deviations -

1
and the inter-correlations of the variables. “~f1s]

contd. -sea2/~



-2-
GROUP B

Maximun Marks:50

1. Find the missing frequencies in the following incomplete

frequency distribution.The mediar: and mode of the distribution

are 22.5 and 23.08 respectively and the total frequency is 75.

0-5

5-10
10-15
15=20

Frequency larks
2 20-25
- 25-30
7 30-35
13 35-40

Freauency

16

2. Calculate the correlation coeificient from the following

table giving the ages of 100 hustands ar.d their wives in vears.

Age of husbands » 20=30

Age ol wives

30~40 40-50

50-60 60-70

\Ls
15-25 9 3
25=-35 10 25
35=45 1 12 -
45-55 L 5
55-65 2
[20
3.(a) The third decile and the upper quavrtile of a normal dis-
_tribution are 56 and 63 respectively. Find the mean and
variance of the distribution. Hence find the median and
the 37th percentile o¢f the distribution. (5




INDIAN STATISTICAL INSTITUTE
One Year Part-time Course in Statistical Methods
and Applications: 1992-93

Part-I Periodical Examination
HGrgde:? Probability and Sampling Distributions

Date: 19.11.92 Maximum liarks:100 Time: 2 Hrs.
Mote: Attempt all questions. The paper
carries 11C marks but your maximum
score canl rnot exceed 1C0 marks.

The marks -llotted are given at the
end of each question.

1. (1) Give axiomatic definition of probability
(ii)state and prove the formula for the probability of an

event EzAUB which is the union of two events A and B.
[5+10)=[151]

2.(1) State and prove Baye's theorem on conditional probability.
(14) Of-the tofal production during the first four days of a week

30% , 257 and 357 of the items were pruduced during the

first,second and third day respectively. The percentage of,

defective items during these days is supposed to be 2% 3%,

2} and 47/. respectively. An item is selected randomly out

of all these items

(a) Find the probability that it is of acceptable quality
(non-defective)

(b) If the selected item is found to be defective then find
the probabi}ity that it was produced on the fourth day
of the week. (12+13)=[25]

3.(1) Using the characteristic function find the mean and
variance of a binomial distribution.

(11) Derive the characteristic function of gamma distribution.
(10+10)=[20]

L. The classification of one thousand households was found as
follows with some missing entries:

1) (i1) [EEED)
Poor Middle economic Rich
= statug
(1) Scheduled _
caste and sch-150 - 10
eduled tribes
(11)Brahmin 20 - 10 | 100
(11i)others . - - - - |650
500 = 50 {7000

p.t.o.



(a) complete the table
(b) obtain the marginal probabilities

(¢) if a house-hold is selected randomly and found to be
of poor economic status thér what is the probability
it belongs to Brahmin Category.

(d) what is the probability that a non-Brahmin house-hold
is not rich. [”l

5. The joint probability density of (X,Y) is given by

f(X|y)

K-x-2y 1¢x<2,24v¢5
=0 elsewhere

(i) Find the value of K
(ii) Find mean and variance of ¥
(iii) Let Z=3+5x. Find mean and standard deviation of Z.
(iv) Find ccnditional distributions of X. [o¢
6. The amount of funds (X) received annually from external sourd

for supporting the research projects of an Institute are
found, to be as follows for the last tern years:

In Rs. lskhs @ 15,2C,10,12,30,35,1L ,25,4C,1C
Assuning tae distributior of X as normal with mean 20 and

standard deviation 15 find <he probabilities that

(a) B(x € 25) (b) P(X € 30/ £ ) 15) () P(X ¢ 25/ X € 30)
(a) B(x ¢ 30/ % € 25) (16

- —— —— -



INDIA! STATISLTICAL INSTITUTE
ONE YEAR PART TIME COURSE II ST TI3TICAL METHODS AllT)
AP'LIC.TION3
PACT T
FINAL EXAFIIIALION
GRADE 22 PROBABILITY AliD SAMFLING DISTRIBUTICHS

Date:25.1.93 Maximum Marks:1CO Time;Z% Hours

lote: Atternpt All the questions, The paper
carries 115 Marks tut ycur raxdima
score can not exceed 100 nm.rkz. The
matks allotted are specified at the
end of eaclh: zuesticn.

1. (1) uive thc axiomatic definition of probability
(ii) For any events A and B show that
Pas) - P(a) E(R) ¢ 1/,

(111) If A and B are independent events then show that
(a) i and 3 nd (») A ana 3 Qe also\independent.

(4+8+8)=[20]

(1) state ard preve Chebyvshev' s inec¢urality.
(ii) state ard prov: Weak Law of Large iumbers.
(iii) Let ; denote the mean of 2 sample of size n from a
rovulation wicne variznce is 1C.0. It is required
that $% = u] ( 5.2 in at least 90 percent cases. Find
the rance for sawple size n in case (2) distribution of
ropulation is unknowm (L) population is normal. (10+10+10)=[30]

8. (i) Define characteristic function
(ii) Three compenies functioning independently have the
profils (x1,x,,x3) distributed normally with means (4.5,

2.6, 5.2) and standard deviations (1.6, 2.8, 7.9), in Rs.
crores). Find the probability that the average profit of
these companies is at least Rs.5.10 crores. (5+10)=T151

(i) State Central Limit Theorem for i.i.d. r.vs

(i1) A mechine is producing steel cylinders whose lerngths
Xq0Xypee have an unknown digtribution w_th mean 3.5 cms and

standard deviation 0.2 cms. To make an instrument tihirty sucx
cylinders are chosen randomly and joincd end to end. What is
the probability that the combined length of these 30 cylinders

is less than one meter. (5+15)=[20]
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D dAmot. tho tine to send a nossade oveEr o single

1
wicticn eharnc)l o o particulae Siio. Suppose the

pedef, ¢f T 25 givyl by

et :

- 3 e? t )0

+ denote the time roquired to serd four irdep wient

mussages one after e othuer on the chewundl.

(i)

(11)

6. (1)
(i1)

Find the pdf of X

Obtain muan and standard deviatior. of . (5+10)=[15])

Dufinc t = statistic

5 -

Dufine X (Chi-squary) distribution and derive its
characteristic function. Hunc. prove its ruproductive
property. “(5+10)={15



INDLAN STATISTICAL INSTITUTE
One Year Part-time Course in Statistical Methods
and Applicationg-i 1992-93

Grade 2 : Probability and Sampling
Distribution

Periodicsl Exanination
PART 1

Date t 22.12,1992 Maximum Marks : 100 Time ¢ 2 Hours

Do all questions. The pepar conrries
110 marks but your maxifun Score can
not exceed 100 marks. Jhe m:i«s allotted
to cach question are specified,
1.(1) Define characteristic function (c.f.)

(ii) Sstablish reletionship betwe :n moments and <.f. of 3

distribution,

(iii)Let {Xai @ = 1,..,n beindependent random variables such
that X, follows normal distribution with mean By and vari-

ance aa2. Obtain the distridution of
n
Y = L v X, W : constants
el @@ o

Jhet are the mean and veriance of Y ?

[5+10+15] = [30]

2.(1) Statec and prove Chebyshev'sinequalitiy.
(ii) Let{xl,..,xnibe a random sample from-a population with

m2an p (unknown) and coefficiant of variation 0.5. Find
the range for the sample size n so that Probability that
the relative deviation <2l of scmple mean X from p

cdoes not excead 0.1 i1s atleast 0.95.
[15+10] = [25]
B.(i) Define the terms (a) Convergence in probability

(b) Asymptotically normal (c) Weak Law of Large Number
(d) Centfal Limit Theorem

petasoe



3, (ii)

- 2 =

State C.L.T. for i.i.d.rve. (Lindgeherg-Levy case)

(1ii) Stete De'Moivre's theorem for Pinomiol. proportions,

4,(1)

(ii)

[20+5 +5] =. [40]

In a population 10 percent of th: 1:0ple are supposed to
e sufforing frem a~particu1$r o;Seesé. Thirty

betchzs of p.ople, cach batch'consisting of 15 persons,
are selected randomly and inspected fer the incidence

of ciseasd. Find the probability that of the total number
of persons inspected-atleast fifty will be found to suffoy
from tho discase.

Show that sample mean convergcs in probability to
population mean.
(10+5]=[15]
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~ INDIAN STATISTICAL INSTITUTE
ONE YEAR PART TIME COURSE IN STATISTICAL METHODS AND
Al LICATIONS
EART-I
FINAL EXAMINATION
GRADE 3: TESTS OF STATISTICAL HYPOTHESES (PhACTICAL)

Date:22.1.93 Maxirum Marks:100 Time: 2 hours

ve Ti.¢ percentage distribution of houschold in a certain-
distr ct A wos obtained on the baric oF 2 large scale
survey. A random sample of 292 hcuseholds in another
. district B was taken and the freguency distribution was
obtained. Test whether the structare o2 hcousehold size
of B differs significantly from that of A

Percent Observed
Family size dist. ?ﬁ fra ugncy
4
1-3 154 42
4L=-6 42.5 127
7-9 30.8 93
10 - 12 9.6 25
13 = 15 1e44 b
16 ~ 18 0.3 1
f20]
2. With a view to test whether a certain additive will
increase thc strength of a certain type of synthetic
yarn, two random samples, are without *he additive and
the cther with the additive were tak>™n. The results
noted are as follows
Type Sarple size (n) be E(Xi-?)z
With additive 10 82.5 324
Without Additive 15 76.5 370
Can we conclude that the strength has increased due to the
use of the additive? ﬁSJ

contde. ses.02s



3. Fackages made by a standard method for u lor; time irdicate

e

7.

Thot g. = 11.75 for thc variation o weielit. n less cxpensive

e e

a-d loss time eonsvming new acthol is tried, i* shiows it

for & sarmple of sizz "U, the quantity ?L(KJ’i)z = "555.CE.
i=q ”

Tost viether this metnod results Sxn oan increase 9T tie

variability o the quality of tine pacliwgus in term ct thesc

weightss fac]
A coin is throwvn 50 times where head occurs 29 times and

31l 21 timeés. Test whether the coin is delective sc as

to show head more often than Tail. 0]
Twe experiments A and B tale repeated measurciients. Test
vrnetiner B's noosuronints are mor2 ctiutate than A's

A's mecasurements . B's mcrsurenments

(in um) (ir. mm)
12..L¢ 1244 12.06 12.34 -~
11.90 12.13 12.23 12.46
1177 11.86 12.46 12.79 .
11.9C 12.25 11.98
172.78 12.29 12.22 5]

“he weights ol ten hoys before theyv are subiccted to a
criznge of diet und after a lapse of six months are recorded

belowv.

S1. veight (in 1b) 51, teight (in 1b)

o« ;efore(x% After (y) r'ce. Before (x) After (y)
1 109 115 € 97 98

2. 112 120 / ) N

3 98 99 8 101 - 99

N 14 117 a &9 o3

5 107 105 20 - 91 - 89.
Test regarding the ratio (cx/cy) f15]

Practical lote Hook. .
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INDIAN STATISTICAL INSTITUTE
ONE YL:AR'FART TIIE COURSE Il STATISTiCAL METHODS AND
APPLICATIONS
PART I
FINAL SXAFINATION
GRADE 2t T25TS OF STATISTICA. 'IVPCTHESES (THHORY)

Date: 21.41.93 laximum Marks:120 Time: 2 Hours

Notc: .nuwer all the questicns. Marks are
jadicated along the margine.

1.(a) wrat is meant by test of (statistical) significance?
Explain.
(b) Explain expressions 'Nue nypothesis', 'Alternative

hypothesis', 'acceptance region' 'region of rejection'
(c) Discuss what is meant by one and two sided tests. Vhat

are the critical values for a one-sided test and a
two-sided test at (i) 0.025% (1i) 0.15% level of
significance.

2. When is a statistical test said to be unbiased° Define
likelihood ratio test.
Consider n Bernoullian trials with probability of
success P. Test the hypothesis Hy: p = 1/ against
Hoip#l,.

——

5. Describe how one may test for association between two
attributes in case the sample size is not large.

4o Why is it that, for data of somewhat similar types, we

sonetimes use Fisher's t-test and at some other times
the paired t~tesgt?

Explain the distinction between the two tests with
examples.

B.(1) A die is thrown €0 times in vhich an odd face shows
36 times. Test whether the die shcws cdd faces more often
than even faces .

(1i) A random sample of size 10 fror. a .ormal pcpulation

gives s2=90. Test at the 5% lavel of significance:

Hot 02(=ao) against H, : 62 # o2 (=80)

p.te0.

3]

[20]

f45)

[151]

[5]

5]



(iii) The correl-tion co-efficient between rusal leng T,

and stature for a group of 20 indian ad:lt rzles was found
to be 0.203. Test whether there is any corrcl«tion cetween
the characters of the population. B

(iv) &C studeris are exanincd in statisticz, ifnysics ond
athenatics. The total corrclation betwzen the scores ottai-
ned as

. _=0.64, 1, =0, =045
r1,=0+64, 1,520.75, 1yz=0.52

1
(where Xy 0% and Xz are toren to Jdencte <the scores in

Statistscs, Paysics and Matheumatics). It is conjectured tinat

the correlation betveun Xy znd X, is dve to the influence of

x5 cn both x,‘ and x2.

Test whether this conjecture scens valii in the light

of the atove dzta. roj
6. Define and exylain the followins
(a) type I -nd type II error and power ci test.
() ey and Peorson's theory oo esting of hypotheses
{2)+(8)=10]
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INDIAN STATISTICAL INSTITUTE
ONE YZAR PART TIME COURSE Il £ ATISTICAL METHODS AND
APPLICATIOlNS
PART T
GRADE f4: APVLIED STATISTICS (THEOLY AlLD PRACTICAL)
PERIODICAL II TXALINATION

'ate= 2412452 ‘Dbximun Forlrige Time: 2 Hours
GROUF-A (Theory)

g-(a) Let P, be t&e unconditional probsbiliiy of getting the i

sample at the first stage of randomisction ani Pj/i be the

conditioral lrobability of gettirg (i-3) - sample a* the
second stage of randomisation given that “he ith semple has

been selected at the first stage of randomisation. lLet tij

be the estimate based on the (1-3)™ sample. Show that

E(t)

E,E,(t)

and v(t) E\V,(t) + ‘/'1}32(1:) 5]

(b) Define a twec state sampling procedure and provide an unbiased
estimate for population total based on two-stage sampling
design.

Also show that variability of the 2stimate can be
decomposed into two comporents, ranely, (1) variation due
to first stage units and (2) variation due te second stage
units within the first stage unit. 451
Sxamine the important formula for the calculation of price
Index nusbers in the light of the various tests developed for
the purpose. .10

Fa) Write short notcs ont

(1) Secular *rend (2) Seasonal variation discuss (in brief)

different methods of measurirg trerd.

lb) Describe the method of fitting the curve of the type

Y, = K + ab® [12+8=00

t

contd. ...2,
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GROUP 3 (PRACTZCAL)

Note: "he yuestions givesr in this section carry 5C
Lalise Ahlempt e kuch os you cair but tie naxi-
avn attaiogcle secere is 40,

1. The following wta i2la%2 to-a oo tisisd cample +-\. ci. iron a
popilation ol 105 _actories divia, - i oo _'S stru-a wl th 45,32
ard 26 factoric: rec.msitivelv:

Sirtun 0. of Tyre of l'c. oi verkers
31 .MNo. factories sar.pling v

1 45 SRS%OR 6 75,101,5,78,15 ,45

2 32 SRSWOR 5 247,236,259 ,129 ,

223
3 28 Systematic L 477 ,32C 081 445
(two interpunetra-
ting) sub-samples 4 235,412,503 ,548

Lstimate the total no. of workers and also the stardard error
of your estimate. [2G

2.(a) Tollowing data relate to the production of pure sulphuric
acid in India for the years 1962-66. Fit a quadratic trend to

the data and cbtain the trend values for the year 19(2=td.

Year i 1962 1963 4964 1965 1966

t'rojuction 10 565 £330 600 590
(in coo tormes)

(b) Given the following data, t2st wlhiicihi of the indax nos.
(amony Laspeyre's, Laaschi's, nd~everth-ilarshall and
Fislers' indsx nos.) satis?, - : ti... reversal and
factor reversal test.

Year Rice Wheat Jouar
Pricc quantity Bricc plant ty Coice ouantity

1927 9.3 100 6.l 11 G 5

1934 4.5 Qo0 3.7 Lo 2.7 3

r(1a+12)=301

contd. «s:3
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2

SROUP. €

Maximum Marks:2C Time: 2 Hours

'hat do you mean by a life table. Distinguish between cenort
ornd current life *tables. D2scribe the structure of a complste
lire table. Explain how the different colum:s of a life table
ay b2 somputed on the basis of observed age-spzcific mortality
rates. (2] [2 .+ [u)+[2]

%rite short notes on the following :

(a) Crude death rate 11
(b) Standardised death rate 3]
(c) General fertitity rate f21
(d) Total fertility rate 2]

(e) Net reproduction rate ER
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. PART I
Grade 3:Tests of Statistical Hypotheses
Periodical Examination

22,10.,1992 Maximum Marks : 1Q0 Time ¢ 2 Hours

l. A purchaser of bricks believes that the quality of the bricks
is deteriorating. From past experience, the mean crushing
strenth of such bricks is 400 pourds, with a s.d. of 20 pounds
A sample of 100 bricks yielded a mean of 395 pounds,

(a)

(b)
(c)

(a)

(o)

Set up the null hypothesis,

Suggest the alternative hypothesis.
Define the test statistic and test the hypothesis at
5% level of significance.

In case the s.de. is unknown what would be the test
statistic ?

Test the hypothesis, when an estimate of variance
estimated from the sample is found to be 196 units,

(40]

2.(a) A biologist has mixed a spray desired to kill 50), of

(b)

certain type of insects. If a spraying of 200 such insects
killed 120 of them, Would you conclude his mixture was
satisfactory,

In one Section of city, 62 out of 450 tax payers were
delimquont with these tax payments, whereas in another
Section 40 out of 500 were delinquent, Test to sece if the
delinquency rate 1s the same for these two Sections of

the city. [20]

pete0,



3, Find t from the table such that

(i) P(2>t) = 0,025, (ii ) P(2<t) = 0.025
(iid) P(Z>t) = 0.05, (iv) P(2<t) = 0,05
Hance, find L such that

(a) P(-t<2<t) = .90, (b) P(-t<2¢t) = .95,

where Z is a Standard Normal deviate.
[20]

4, Defic and explain the following @
(a) Type 1 and Type II error
(b) Critical Region

(¢) Level of significance
(d) Null hypothesis and Alternative hypothesis.
(20]
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GROUP A and 0 Max.Marks : 70
Sample Survey (Index Wumber and Time Series)

Answer all the questions, The marks
are indicated in the mar jin.

1.(a) Define stratified sampling. ‘'then would you recommend
“use of stratified sampling design in preference to simple
random samﬁifngh lesign ?.Explain with the help of some
“suitable illustration.
(b) A population}is divided in K strata with Ni units in
stratum i, | . Ni = N. Random samples of size i are
1=
drawn from the stratum i, i=1,2..K and X, is the sample
mean of iR stratum. Find the mean and variance of the
estimator
T, = & ( Ny X
st 45, 1/N"74

f15]

2. Explain the linear and circular methods of systematic
sampling. When does systematic sampling lead to more pre-
cision compared to simple random sampling ? Discuss.

(15]

3, What is meant by 'Seasonal Variation' in time series’ ?
Illustrate your answer with suitable examples.
Describe the 'ratio-to-trend method' for measurement of
seasonal fluctuation in a time series. YWhen would you

recommend this method.
(201

4, VWrite short notes on the following :
(a) Multistage design
(b) Laspayere's and Paasche's Indices are not measures of

true Indices.
(20]

p.t.o.



GROUP_C max.idarks : 30
Vital 3Statistics

1.(a) L>fine crude death rate. ‘/hy is the rate called 'crud.
- (4]
(b) Co2fine standardisad death rate. In wh-~t w3y are the
stendordiscd rates superior ?
[4]
(c) Caiculate the crude and standardiscd death rates for
th local populetion from the following data and compare
them with crude death rate of the standord population,

A{Q group standard e Local

— s opazion cine ..Population deaths

0 - 10 [@VN] 18 400 16

10 - 20 1000 5 1500 6

20 - 6D 3000 24 2400 24

60 - 100 4c0 20 700 21
(7]

(d) Fill in the blanks in the life table c¢ivan below :

Lge X [X dx ay Ly Tx ’ef
4 956V0 500 ? ? * 4550350 ?
5 ? -100 ? ? ? ?
(5]

2. Dafinc and explain any four of the following @
(i) Crude birth rate
(ii) General fertility rate
(iii)nge-specific fortility rates
(iv) Total fertility rate
(v) Gross reproduction rate
(vi) tiet reproduction rate.

[10]
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Noto : Use separate answerscripts for
sradp A and Group B,
GROUP_ 4 (Theory)
1'.'(.1) Dofine and illustrate with exemples the following
(1) Population, (ii) Sampling Unit, (1ii) Frame
(iv) Census (v) Sampling.
(b) Discuss merits and demerits of samplc survey and compute
enumeration, . [20]
2, For thc case of SRSWOR of size n from a finite population
(a) Prove that sample mcan is unbiasecd for population mean
(b) Derive the variance .f the sample mcan
(¢) Obtain an unbiased estimator of thec variance of the
sample mean. [20]
3. What is stratificaticn ? Discuss the sitwe tion when strati-
fication is needed.
Obtain an unbiased estimator for the population mean, when it
is stratificd into 2 number of strata,
[10]

GROUP B (Practical)

1. Given below are the data on number cf workers(x) and output
(y) for 30 factories in a certain regicn @

x (in KOO,RS.) X \(in _OBC'RS') i (in ZOO,RS.)
51 135 152 512 A81 682
68 339 60 328 544 707
87 372 57 290 100 389
53 266 335 632 65 342
65 342 93 376 51 118
107 397 452 685 750 761
70 340 71 342 198 556
32 P iR e &3
352 651 528 730 85 360

Peteo,



- 2 -

{a) Estimatoe the total output through @
(1) a SRSWOR of size 10.
(ii) a stratified random sample without .
replacement of size 10, stratification being
done with respoect to the no. ¢f workers and with
proportional allocation,

(b) Estimate also the standard error of your estimatess Glve
as far as possible the details of sample selection.

[s0]
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1.

This paper contains 115 metXs, Do~as much-
as you can but the maximum 3ttainable score
is 100.
In order to estimate the total milk »r~duction per day in
a city, all the 100 khatals in the city were stratified
in 4 strata according to the size {(no. of milch animals) of
the khatal. Then from each of the stratum a SRSWOR of
5 khatals was drawn and the milk production. in sampled

khatals was noted for that particoler day. The relevant
data are given below :

Stratum  No., of Milk production (in_QU. litres) in ___
S1,No, khatals sampled knatal
. 1 2 : 3.. ] 4 A5
1 25 7 2,0 25 1.8 . 2.6 . 3.0
2 .- 22 6.5 7.6 7.0 8.8 .0
3 R 38 8.0 12:0 11,5 7 16. O 13.5
4 15 15,0 14,0 20.0 25.0 18.0

Estimate the total milk production per day in the city and es-
timate the standard error of your cstimate,
Using the sample variances for each stratum as obtained above
re-allocate a sample of 20 khatals to 4 strata in an optimum
manner, =~ 7

- [25]
It is desired to estimate the sample size needed from a
population of size 430 using SRSWOR where by a pilot survey,
the coefficient of variation was estimated as 0,5, It is zlso
desired that a relative deviation of the estimates from tho
parameter of 'd' be allowed with a chance 'a'. Tabulate n for
d=0.1, 0.2 and ¢ = 0,05, 0.10,

[15]

p.t.0.



3. From the following data calculate Paasche's quantity indcx
number for the ycear 1269 with 1751 as b-se.

Commodity Quanti v - Vrluo
1931 R U, 1969
A 54 pae] 500
3 93 o a2%
c 18 26 448
o] 6 C 56
E 23 47 141
{15]

4. Civtain indices of seasonal varistion from the following
time scri.s data on consumption of cold drinks, which
contain only s_.asonal and irregular voriation.

~. Quarter
TSl 1Consumption of cold drinks ('000 bottles)
i¥ 2ax . I 11 111 v
|
|
1971 90 %0 87 - 70
1972 85 80 78 75
1973 80 7 75 72
1974 85 82 80 31

Remove the effect of seasonal variatiun from the original
suries and plot the series so obtainced together with
original sc¢ries. Use a multiplicative model,

[45]

5. Practical record books and performﬁncé in class.
[15]
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SUPFLEMENTARY EXAMINATION
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Date: 10.3.93 Maxdmum Marks:100 Time: 2 Hours
GROUP A
Maximum Marks:40
Lote: Attempt all questions.
1« In which of the following situations would you prefer a sample

;urvey to a complete enumeration {(with the reason)?

‘{a) Determinaticn of the average number of match sticks in a
box and the proportiog that actually 1light from a carton
containing a gross of match boxes.

(b) A survey of tuberculosis prevalence in an area (population
about 50,000)

(c) A longitudinal fertility survey in England

(a) Preparation of electeral registers

(e) A survey of electoral registers. fi0l=[Bx2]

2. Show that for stratified SRSWOR

: (li-n) 7 3y 1 2
v = F Se— * N, =-Y) = N=N, )S
e Vo rop n(N-‘])[Llh(Yh ) s g( h)h]
where, Vran’ mep, Nh’ 5121, ih and ¥ have their usual meanings.

f10]

3. Define linear systematic sampling. Show that sample mean
defined under linear systematic sampling is unbiased for popu-
lation mean Y. Is it always better than simple random sampling?
If not, state the condition under which linear systematic sam-

pling will be better than simple random sampling. [5+5+10]=[20]

contd. ...2/-
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GROUP B

HMaxim va [lavks: 40

1. Following data give the production of coal ir India for a

N
.

nuriber of years. Fit a quadratic trend to the data:

Year t 1959 1960 1961 1962 1963 1964 1965
Production (y): L8 52 56 61 66 62 67

in niliion
metric tons)

Obtain trerd values for all the years and plot them along

witis the original series. ol

Given the following data, obtz: all the index ros. coumonly
used for the year 1934 withi 1927 ac base year:
Rice “heat Jowar
Year rrice . tit Irice Qu-ntity Frice Quantity
1927 9.3 100 Gohy 11 5.1 5
1034 4.5 90 3.7 [ 2.7 5 [10]

The ncusenolds in o towrn are to be sarmpled irn order to estimate
T3 average amcwt of asscls per houczholi that are readily con
vertible into casn. The househclds are stratitfied irtoe a high-
rent ard a low-rent straturi. A house-in the high-rent stratum
is thought to have about rnine times as much z:xsets as one in <he
low-rent str=tum, and Sh is expected to be proporticital to the
square root of the stratum r.ear. There are 4C00 households in
the high-rent stratum and 20,000 in the low-rent stratum.

How would you distribute optimally, a sample of 1000
households between the two strata? Compare your allocation

with proportional allocation. HOJ

contd. +se.3/~



1.{a)

(v)

(c)

2.(a)
(v)

-3 -

GROVE C
Maximum Marks:20

Define crude death rate. Why is the rate called 'crude' ? [2]
Defiiie standardised death rate. In what way are the
standardised rates superior? ]
Distinguish between corplete and abridged life tables.

Derive life table mortality rate Qy in terms of age specific

death rate m. [e]
Describe the different measures of fertility. 5]
Define and explain the following 5]

(1) Gross reproduction rate

(1i) Net reproduction rate .
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Crade:5 Estimation, Linear Estimation and Design of
Experinments (Practical

Date: 17.6.93 Maxdmum Marks:100 Time: 2 Hours
Note: Answer any IHREE

1. For a factorial experiment with 3 factors A,b and C each
at two levels, the design and yield per plot are given below.

Block 1 Block 2 Block 3
(1) 32 Ll 28
be 24 36 20
ac 32 34 32
ab 30 30 36
a 30 46 28
c 32 39 32
‘abe 36 42 30
b 27 32 26

Analysing the data, test for the main - effects and

‘interactions. [33]
2. Consider the following fixed effects linear model for six

observations:

x = 3-8 -+ g

6x1 x4 4x1 : 6x1

where E(g) =0 , Dle) = o® I, Further, let

{' 3 == =t
xy = U .3 =1 -1
S R I B
-1 -1 - 3
and Y'X  =(1 4 -3  =2). -

4L .
(a) Show that & 1, 6, is estimable if and only if

p.t.0.
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2. (b) Using any non-estimable function as side restriction,

3.

=~

solve the normal eguations and obtain a set of LSE of

8,, i=1,2,3,4. llence find the BLUE of ©,+0,+205-48 . 33

Suppose the observations on X and Y are given as:

D S Y
59 ‘75
65 20
45 55
52 65
60 G0
62 69
70 80
55 65
45 59
49 61

vhere ML= 10 stulents, and Y = Marks in Maths, X = Marks in
Econ. Compute the-least squares regression of Y on X (i.e., fit
the model y; = a+bxi+ei). Furthermore, test for H,: a=b=0. k3 |

A field experiment was con’icted using a CRD. The details of
the experiment are given below.
Mo. of Treatments 1

The digestibility co-efficients recorded in the experiment

Treatments
Ty T T3
38 .83 36.040 37.53
29.16 34.66 41475
29.54 LL4.82 50«77
35.76 30.47
Analyse the data and draw your conclusiéns. [55]

Ons Mark is kept for Neatmess.
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FIMAL EXAMINATION

Grade 5: Estimation, Linear Estimatjon X
P and Design of Experiments ’I‘heory)

Nate: 15.6.93 . Maximum Marics: 4100 Time: 2 hours
GROUP=A
Maxdmum Marks: 30

Note: Answer any TWO questions. Marks allotted
to each question are given within brackets.

1¢ Discuss, with examples, the notion of minimum - variance
unbiased estimation. (15)
2.(a) Find the maximum likelihood estimator of & based on a
random sarple ¥, ,X,ee«,X, from a population having
density function

f(x) = exp[-(x—O)i, 0 { x{ e

(v) Let -x1 s%y9++4 4%, be a random sample from N(u ,02). Find

the Rao-Cramer lower bound of the variance for an unbiased
estimator of o°. (73x2=15)
i 2

e

3. Write short notes on any two of the following

(2) Interval estimation;
(b) Method of moments; and ; .
(ciMsufficiency" propsrty of an estimator. (7§x2=15)

GROUP B
Maximum Marks:70
llote: Answer Question No.q and any IWO out of the rest.
Marks allotted are indicated in brackets [ 1 at
the end of the question.

1.(a} Define estimable functions and give two necessary and
sufficient conditions for estimability known to you.

{») State clearly the Gauss-Markoff theorem and explain its
importance.

p.t.0.
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(c) Consider the following linear model of rank 2 for five
observations y1,y?,-.-,y5 involving 3 fixed effects

91,9’,93 and random errors €;'s with mean C and variance
2,
o%i=

v, = O‘]-99+03+e1 H y?=q+203+e2 3 y3=02+93+e3 S

¥), 770,70, 305e, 3 V59,18, ey

(i) Obtain a necessary and sufficient condition for

C101+C292+C393 to be estimable and get its B.L.U.E,

(ii) Obtain an unbiased estimator for 02 in terms of {?11.
J
[15+5+(45+5)=101
2. Develope the analysis of variance of two-way classified
data with m {m ) 1) observations per cell. [15

3. Define a randomised block design with an example. When do
you recommend the use of such designs. Describe its analysis
of variance. [3+2+10=151

4.(a) Define the main effects and interactions of a 2° factorial

experiment, and show that they represent 4-1=3 mutually
orthogonal treatment contrasts.

(b) Give the analysis of variance of a 2” experiment in r
randomised blocks, explaining clearly the method of
Yates' Sum and Difference to compute various sums of
snuares. [5+10=15]
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Grade 6 : Programming (Theory)
Date ¢ 21,6.1993 Maximum Marks : 100 Time : 2 Hours

The questions car total 110 marks, You
can score maximum 100. MarkAallotted for
each question are shown in [ ]. Answer as
much as you can.

1, Write short-notes on the following :

(a) Secondary storage, (b) C.P.U., (c¢) Memory

(d) File, record and field, (e) Operating system.
[4x5=20 ]

2, What is a binary number ? Explain its importance in digital
computer,

[5]
3. Describe the following MSDOS commands (with examples) :

(a) copY (b) FORMAT (&) DELETE (d) DIR (e) MKDIR
[2x5=10 ]

4, Describe the following BASIC statement/functions (with
examples ):
(a) WHILE-WEND (b) ON GOSUB (c) OPEN and CLOSE

(d) MID$ (e) INSTR, [4x5=20]
5. What is a floww-chart ? Draw a flow=chart for FOR-NEXT
statement.
(5]

64 Let A be an array of N numbers, Given a number F you have to
search it in the array A and print the corresponding index.
Print index value as O(zero) if F is not found in the array.

.Draw a flow=chart and write a BASIC program,
[10]

7. Two ascending sequence of M and N entries are stored in two
arrays A and B respectively, Use another array C of size MrN
to merge A and B into one ascending sequence and output it,
virite a BASIC program. {20]

8. A sequential file contains time spent for study (T) and total
marks obtained in examination (M) for a group of stndents,
Write a BASIC program to compute correlation coefficient (P)
between T and ¥ M .

[20]
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1. Create a sequential file containing the following information,

Salesman Codg Memo Number Value of Sales (Rs,)
0oL - X001 - . 800,00
o1 T - X002 <7 .- 300.00
o1 X003 . - 50.50." *- -
ol . X004. : +..100.00- -+ .. |
02 TTor - .Y102 500.00 -
02 Y103 = - oo 67.00
02 Y104 Ut - 10 400,00 - .
03 . M501 . © - 900,00 - - T
04 AOO5 ’ ~1000,00 ’
04 . /006 Co 2000.00
04 AQQT . 500,00

X [20]

2, Write a program in BASIC to print_thc total value of salesy -
commission and bonus (the computation rule'is stated beolow) of
2ach salesman in the following fommat, using the file created
in question No.l,

Sales Statement for the mOnth seceveceeescs YOAT sevases

Salesman Code Memo No. Amount Commission Bonus
(Rs,). Rs.) (Rs,)

ae KR ssssense
snse asesvese

Jotal

v T

Total

Computation rule for calculating Commission and Borus :

The commission and bonus of a salesman is calculated on his total
value of sales. The commission is calculated as 8/, of his total
value of sales, n salesman fails to get the bonus if his total
value of sales is <Rs. 1000. He gots 2) of total value of sales
as bonus if it is >=Rs,1000 and <Rs.3000 otherwise he gets 3%

of total value of sales as bonus. [40]

3. Assignments. [40]
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FINAL EXAMINATION
GRADE 6: -FUNDAMENTALS OF SAMPLING THEORY (PRACTICAL)

Date: 18.6.93 - . Maximum Marks: 100 Time: 2 Hours

1a

2.

\N
.

Mote: This paper carries 115 marks.

Attempt all the questions but

the maximum attainable score

is 100.
Given below are the data on number of warkers (x) and value
added (y) (in million's of Rs.) by 30 medium sized factories
in a certain region. Draw a PPSWR sample of size 5 with pro-
babilities proportional to the no. of warkers (x) and estimate
the average value added per factory and the relative standard
error of your estimate:

M. X Y Re. X Y jeo x v
1 95  47.1 13 57 30.2 25 63 412
2 79  45.2 14 132 70.7 26 83 5147
3 30 15.6 15 L7 31.2 27 124 70.2
L 45  23.2 16 43 14.2 28 31 16.9
5 28 1.7 17 116 6147 29 96 51.3
6 142  98.6 18 65 21.9 30 60 1545
7 125 517 19 103 15.7

8 81 42.2 20 52  38.4

9 43 2743 21 & 32.2

10 53 31.8 22 22 31.3
11 148 67.2 23 75  36.5
12 89 50.9 24 69  38.9 [z01]

Stratify the population of factories given in Problem (1)
into two strata with respect to auxiliary variable (x). Mlocate
a sample size 10 to the strata optimally and draw samples
through SRSWOR independently in each stratum.

Obtain the ratio and regression estimates (combined or
separate type) of total value added with the estimates of
their relative standard errors. [u01

A sampler proposes to take a stratified randam sample. He
expects that his field costs will be of the form % Ch Dy His
advance estimates of relevant quantities for the two strata
are as given below:

Stratum Wh Sh Ch
1 (9 10 B L
2 0.6 20 )

psteo.
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3. (a) Find the values of n,/n and ny/n that minimize the total
field cost for a given value of V(yst).
(v) Find the sample size reqguired under this allocation to
make V(yst) = 1. Ignore the fpc.
(c) How much will the total field cost be ? 181
L4e In a study of the possible use of sampling to cut down the
work in taking inventary in a stock room a count is made of
the value of the articles on each of the 36 shelves in the
room. The estimate of total value made from a sample selected
according to SRSWOR is to be correct within 200 # apart from a
1 in 20 chance. Estimate the sample size. Given fy, =218
£ ’

=11
36 -
5 yi2= 131,682. [12]
121
[157

5. Practical reocord books.
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1. Undgr simple random sampling, show that
(a) sample proportion p = a/n is an unbiased estimator of the
population proportion P = A/N, a,A,N have usual meanings.

(b) An unbiased estimate of the variance of p is

vip) = sg,,= t:%:‘;N.pq. 101

2. Under what considerations and how the size of a sample is
estimated?

In the population of 676 petition sheets, how a large
must the sample be if the total number of signatures is to
be estimated with a margin of error 1000, apart from a 1 in

-2
20 chance? Given that 5% =% (y;-¥) /(N-1) = 229.0.  [10]+[5)=15
3. Define regression method of estimation in estimating popula-

tion total. Discuss the relative performance of ratio and
regression estimators. [201

L. A simple random sample of n-elusters each containing M
elements is drawn from the N-clusters in the population.
Obtain the unbiased estimator for the population mean.

Show that V(§) >~ 1=f 52 [1+(M-1)fj
nM

"
f = sampling fraction, " s°= £ly,-%) /(n-1),
£ = Intracluster Correlation. 01

5+ Define inclusing probabilities of different orders.
Show that Horwitz-Thompson estimator is unbiased for popu-
lation total.
Obtain the estimator of.the variance of the _estimator
(Yatd s-Grundy Expression). [51+{5)+[101=f20]

peteos



6. Discuss the following:

(1) Usé’of auxiliary information
(11) Systematic sa~mpling (linear)
;o A
(1i1) On the choice of theltriput (P, Y, vi£)) [15]
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Date: 25.6.93 Maximum Marks:100 Time: 2 Hours.

1. Out of 24 villages in an area, two linear syvstematic samples
of 4 villages each were selected. The total area under wheat
in each -of these sample villages is given in the following

Table. CEstimate the total area under wheat in the area with the
standard error Lo

Area under wheat of the twm: linear systematic
samples, of. 4 villages each from 24 villages

Tinear - ‘*-Samp‘le Tlage T T
Systemstic Sample 1 3 4
1 L7 326 . 481 L5
2. » 335”7 412 503 38

[15]

7. TN 2N artd UISIT aio 345 evhevko www a wudr 0L.77215 students.
Eight schools were first selected with prbbability proportional
to the number of studen:ts and in each selected school, 50 students
were selected at random-

The following Table 2 gives for eacn school, the number of
students with trachoma and the number with nultiple .ssarg. Esti-
mate (a) the proportion of students with trachoma and (b) among
those with trachoma the proportion with multiple scasswith:-
the corresponding standard errors of the estimators.

Table 2. Number of students with trachoma and number
with multiple scars among samples of 560 students each
selected at random from each of the eight schools

selected with probability proportional to the total
number of students

“TSchool No. “Mumber of, students with Erachoma
1 Total number Number with multiple scars
1 4o 3
2 31 0
3 L7 16
L 41 8
5 43 8
6 36 5
7 39 2
) 8 48 13
Total 325 55
Row Sum of Squares 13421 i 591
Row_sum of Products 2426 [al

p.tuO-
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3. The following Table 1 gives the analysis of variance of a samg
of n = 40 from N = 1000 f.se.u.'s and my= 5 sample s.ssu.'s in
each selected ;ifsu(ﬁo = 50), stmpling at both stages being sis
random ' o
{2) Estimate unbiasedly the variance of the mean and its
components. :

(b) Given the total Cost of a survey C = Rs.6000, the Cost of

including an f.s.u. in the sample C,1 = Rs.50 and the Cost of
getting the Jata from an s.s.u: within each selected f.s.u.,
_::2 = Rs.20, obtain the optimum sample numbers of f.g.u.'s and

s.sell.'s within selected fo.s.u..

.-

-~ \

Table 1. Analysis of variance

Source of variation Degrees of freedom Mean Square

Between f.s.u.'s ‘ 39 634

Between s.s.u.'s within
feseud's

_____ 160 109

R Y

[201+[20]=fu0)
L-Practical Note Book: F25]
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Note: This paper carries 135 marks. Attempt
all the questions but the maximum
attailnable score is 100.

1.(a) Verify that Weddle's formula gives the more accurate value
than Simpson's and Trapezoidal formulae by evaluating

jv x& a, with seven equidistant points and finding the
-3 "

+ 'relative error in each of the cases. .

{v) Evaluate I > by Euler - Maclauriw's formula.
o=0 {10+m) :
[20+151=35

2. Ugsing suitable approximation formula
(a) Find the missing tem in the following table:

x 0 1 2 3 L
y 1 3 9 - 81
(b) Find the tenth termm of the following series:
o, 0, 2, 6, 12, 20

(c) Find the function whose first difference is 9x2+11x*5-
[(7+6+7)=20]

3. Find the inverse of the following matrix by Crout's method.
Also find the value of its determinant.

|’—12 20 30!

125 15 21|
| 30 28 18]
1 5 8 [25]

pe.tso.
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4.{a) By the. method of successive approximation find the value
of x for §(x) = 16.00, given £(0) = 16.35, 1(5) = 14.88,
..o - 2(10) = 13.59, and £{(15) = 12.46. oo :

(b) Evaluate the following binary expression;

1100101 - 1111001 + 104101 x 1414 [(15+5)=20]

vy

5 (a) Find by New‘t'on-Raphson method a real root of the polynomic
’ x3+1-2 x5 = 4x = 4.8 = 0.
(b) Find an iterative formula to evaluate J29 and evaluate
1ts value correct to four decimal places. [{13+7)=20

6+ Practical record Bocks and performance in class. 51
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1.(a) Discuss the reasons for multi-stage sampling.
(b) Out of the N f.s.u's, n are salected and out of the

M; s.s.u's in the ith selected first-stage unit
(i =1,2,..4n), m; are selected. Sampling at tne first
stage is ppswr, sizes being the number of s,s,u's and at
the second stage is SRSWR. Let yiJ be the value of the
study variable in the jth selected s.s,u, (3=1,2,00,my)
in the ith selected fsu (i=1,2,..,n).

Obtain the estimate of the term Y with the standard

error of the estimator.
[20]

2, Consider a two stage design with n(22) of s.s.u's being
selected with replacement out of the N total f.s.u's with
varying probabilities p;,say, and a fixed number my(22) of
s.S.u's being selected out of the My total s,s.u's in the
1th selected fus.u with equal probabilities, Taking a simple

cost function
C = ncl+nmo¢:2.
Determine the optimum sizes of my and n.
[20]

3. Obtain a ratio type estimator with the standard errors for
population total Y of a variable y in a stratified multistage
.sampling. Consider the case of (i) Combined and (ii) Separate
estimators,

When the two estimators likely to behave equally ?
Multistage means two stage and consider simple random sampl-

ing at both the stages,
(12§ +1254+5] = [30]

4. Discuss the following :
(a) Sampling errors anc Sampling biases
(b) Errors common to both censuses and samples
(c) Internal consistency checks

(d) Control of Non-Sampling errors.
[5+10+5+10] = [30]

————
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1.(a)
(o)

2.(2)

(v)

3.(a)

(v)

4.a)

(v)

IEDIAN STATISTICAL INSTIZUTE
ONE Y:AR PART-TIME COURSE IN STATISTICAL METHODS
AND APPLICATION: 1992-93
PART IT
FTINAL EXAINATION
GRADE: 7 NUMERICAL METiODS (THEORY)

23,6493 Maximum Marks:100 . _Time: 2 Hours

Note: Answer arv four questions. zach question
carries 25 marks. e

Dorwist

Demoribe- Newtnn' 5 general focymula of interpolation.

For equispaced argumants derive the relation between simple
Jifierence and divided difference of r‘th arder. lience prove
th-* MNewton's ferward formula is a special case gf Newton's .
porarel formula. ’ fo+16=251

Zascribe with proof the Birge - Vieta method to find a root
of a polynomial functiom.

Frove that Newtor - Raphson method is quedratically'convergent
when £'(x) $ O and is linearly convergent when f£{x) = 0.
15+10=25]

Describe Cholesky's method to find inverse of a matrix. Vi:en
ca.. you apply Cholesky's method and why? How will you solve a
system of linear equations by this method?

What is the condition on 'a' and 'b® sn that the following
matrix is singular?

2 1 a
il 2 2
2 b 1

Is it always possibls to make the matrix singular by manipulating
‘b!' when 'a' is given? [19+6=251
Assuming f(x) to ve sf (i) first, (ii) second, (iii) third
degree pol}muxi.al in x, express ‘-

6
5 £(x) ax
0
in terms of £{0), £(1),s.., £(6).
Find Xy and x, such that the following approximate formula
brovmes exadt to the highest possible order:
1
g £(x) ax =~} f(-1)+2f(x1)+3f(x?)} [20+5=25]
=4

Pete0s
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5.a) 2;;4-&3(2-2:&-5 = 0 has a root nzar x = 1. Find at least twe

rearrangencnts (for iteration) that will corverge to thi-
root bezinning vith x, =

(v) Find the following sum:

25 1,
T (3011515 0=C1% 31 x=21 )
byl 4

(¢) Find the polynomial with lowest dcaree so “hat

£0)=24, £(4)=0, £(2)=0, £(3)=0, £{4)=0 irc (5)=1%4.
M4C+10+5=p51

6. Find ihe sum of each of the following series:

(a) 1 (n~
D L - e ¢ s e - e

n n'
« ) Ty

[Hintt use Arx&-“ fOr r = 1,2,000, 0l

(0) 2+ ()% (2) 25t (onm)?

3 n'

(e) —L{ \a+ f\a+2) Gari a2 a3y ¥ TG TG Yo am)

[Hint:  Alx+a) /X+a) (X+a> (1-a) when

differenciating W.r-t.-a) [8+0+825]
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