INDIAN STATISTICAL INSTITUTE

STATISTICIAN'S DIPLOMA EXAMINATION, Parr I, 1850,
Parenr 1L

Timo allowel: 1 hours. Full marks 100.

(It i3 not necessary to answoer all the questions in order to secure full marks.
Atlempt 8s many as you like romembering that the questiong do not enrry equal marks
and credit will bo given according to tho ruality of the anawers.)

1. Unrler whut circumstances the ' -atatistic was introduced in statistical nnaly.
sis?  Enumerato fully the various uses of the "2’ -statistic,

2. Lxplain the logic nnderlying the technicue of Analysis of Varianee.,  Show how
this method enn bo used to test for the null hypothesis rogarding the multiple correla-
tion roeflicient.

3. Whatis the Z-transformation of the correlntion coelicient nnd what are its uses?
Show how this transformation can be used to test for the equality of a number of observed
rorrelation cooflicients.

; 4. In rogression problams what are tho logienl differences (i) when the independent
‘varisbles ure stochustic (ii) when they ure non-stochastic?

Do we apply fiffercnt tests
for an ohserved lincar regression ecoefficient under the nhove two hypotheses? (Assume
the usual normal homoscedastic hypothesis rogarding the dopendent variable.) Give
full explanation of your nnswer.

5. Define Poarsoninn X3 for goodness of (it and describe its various uses,  Explain
fully the reasous for the following rules in itz application.

(i) It is nocessary to reduce the number of dogrees of frendom by one unit for ench
parameter estimated from the sample.

(ii) In no group shall tho expected number be less than B,

What devices are available when the rule () ennnot be satisfied?

fi.  Explain tho differences betwesn the outlonks of the two methods of eatimation
of a paramoter (i) method of point estimation, (ii) mothud of interval estimation.
Briefly describe the various methods of estimation introduced by Fisher and by Neyman.

7. If p denotos tho proportion of A's anl g —(1 —p). the proportion of a0t A's
in n population of sizo N, then

(a) show that the varinnee of the estimate of p on n zamplo of n iz given hy
, N »n p
Vip.)= N _1;'1

and (b) obtain an unbinssad ostimato of V(p,) in terms of the sample catimntes p, and
fa=(1—pn)

8.(n) Explain thefollowing terms :(i) contingency "table & (ii) corrclution table.

(b) Comiment on the following

00 per cent of people who smoke die bofore renching tho ago of 80 years. Smoking
is” sthoreforo bad for health.

{¢) Tho following summary appears in a report on a sample survey covering 1000
'lolrls. Serutinize the numbers and point out if there be any misprint.

anuroed field o . 510  Fields both irrigated and manured 150
rrigated fiolds .. . 400  Fields both manured and growing
improved varieties.. o 140

Fields growing improved variotios 427  Fields both irrigated and growing
- imptoved varietics 85



9. (a) Obtain the valuocs of the mean, standard deviation, mean differencs and thy
interquartile range for the distribution

di'=y.e_zl’ dzr 0z

(b) Obtain the maximum likolihood oatimate of tho parametor o of the abow
ourve.

10. Goddard, the captain of tho West Indics cricket team, is reported to havd
observad tho rule of calling *tails’ every time the toss was mado during the five match
of the last Tost sories with the Indinn Toum. What is the probability of his winni
the tosa in all the five mntehes?

How will the probability bo affected if (n) ho had made a rule of tossing a con
privately to docide whether to rall ‘hoads' or ‘tails’ on each oceasion, (b) the fucta
dotormining his chaice wore not predetermined but he called put whatever orcurred t
him on the spur of the moment?

11.(a) Derive Lagrango's formula for interpolation.  State the underlying assmnp

Lions.
(b) Unro the formula to abtain tho value of w,,
£ 1} 17 21 23 K11
e 14,646 83,520 194,486 270,840 023,520
STATISTICIAN'S DIPLOMA EXAMINATION, Parrt I, 1050.
Paren 11
Time allowoed: 4 hours. Full marks 100.

(It is not nccessary to answer all the queations in order to rocure full marks.
Attempt as many as you like remembering that the questions do not carry equal marks
and credit will ba given according to the quality of the answers.)

1. Describo tho principles underlying tho two factor theory of Spoarman. Comment
on its adequacy in explaining the varintions observed in test scores. Do you consider
the multiplo factor theory as an improvoment over tho two factor theory?

2. Diycuss the role of blood groups in

(i) studying the problem of ovolution

(ii) judging the homogeneity of a group of individuals

(iii) medical practice '

(iv) cases of disputod parentage.

3.(s) Can you suggest a suitablo questionnairo for tho 1051 Census with a viow
to furnish information for Lhe construction of

1. mortality tables
2. net reproduotion ratea?

(b) What statistics would you compare to assess the rolativo importance of twd
places for the establishment of a health centre?
4. (8) What is meant by the design of an oxperiment!?
- (b) Explain the significance of fartorial experiments.
(e} In a factorial experiment with 3 factors each at 2 levels conducted in 8 rando-
mised blocks of 8 plotedt was di d later that 2 factors used were identical. Thil
2




oans that the experiment consisted of only two factors oach at 2 lavols but the combi.
ttiom with ono factor ropeatod twico. How would you analyse such an experiment?

5. A lady claims that on tasting a cup of toa <ho can say whether milk or decoction
rns been sdded firat to tho cup. Design a suitable experimont to test the lady explain-

ng the varivua principles you may introduco.

8. Explain in detuil the information that could be obtained in a consus of Industrial

roduction; and also the recent efforts madde by the Governmont of India to obtain
[hix information for the important inslustrics through the application of the Industrial

tatistics Act. How far is it possible to compile totsl pliveiral vutput from the
ata of two such Consuses? Qive u schemo for constructing Index Numbor of Indus.
rrinl production.

7. What is meant by the **Bulauce of pnyments’ of 4 country in international trade?
BVhat are the difforent itoms that enter into its computation aud how are they estimnted?®

Point out the gaps in the information for the correct estimation of India's Balanco
of paymenta snd explain how they can bo filled up.

8. 1t is propaesed to chieck up tho uccurary of the arer under dilferent crops record-
od oach yoar by patwaris in their rogistors. Propuro the design fur a suitable multi.
Btage sampling scliome (or a provinco. Point out how to fix tho number of units for the
Bilferent stages and tho controls you uso to check up the investigator bias ote.

9. Point out the objocts of n cost of living Index Numbor and explain in detail
tho mothod of comstructing such o series.

Examine somo of tho oxiuting sorics of cost of living Index Numbers for important
Endustrial cities in Indiu und point out their merits and defects.  Ls it foasible to have
Ao All India sorios of cost of living Index Numbers?

10, Point ont the different methods of estimating tha national income of a country
Bl the uses of such ostimates. Preparo a scheme for estimating the National Income
of [ndin pointing nut the deficiencies of avuilablo statistival data and how they can be
mado up?

I1. Explain the thoory underlying the Shewhnrt Control Chuorts for dctecting
pxistonco of nwignable causes for veriation in the quality of manufnctured articles in
Rny process of production.

Fxplain in daotail tho method of constructing & P chart aud X & R cherts.

STATISTICTAN'S DIPLOMA EXAMINATION, Part I, 1950.

Parer Il (Practical)

Time: 6 hours. ull marks 100.

1. The following table shows the porcentago snccess of bolle from flowers for
B different strains of the cotton plant.

Blocks I 11 II1 v \'4

Kinds
Control 38.2 87.7 38.9 37.0 38.2
Solaction A 43.2 41.0 42.3 41.2 40.2
Seloction B 46.8 45.3 45.0 45.8 44.7
Seleotion C 46.8 47.4 49.3 47.1 £6.5
7 49.8 4700

Selection D 49.5 46.8 48.




(i) Compare control with all the nelected varioties.

(ii) Arrange the different vurioties in order of the percentage of success of bolls
from Howers. 30

2. The following table gives the frequoncy distribution of the number of tillors,

No. of Obsorved
tillers frequency

0 3
1 11 memnc)' of Constants
2 7 ——— e
3 37 ze of tho samplo

4 144
5 2456 Mean 7.224940.0423
[ 410 .
7 421 S.D. 2.0160-:0.0301
5 400

0 305 : 5 L0551+ .0263

10 145

1 R7 By 3.3430 0. 2003
12 20

13 12

14 5

15 1

18 )

17 1

Fit &t nuitnble curve to the dnta.  Test the poodness cf fit by the (P, X*)test. rrom
the X3 test write down your ohservations. 30
3. Other things boing enual the pressure (p) of a gas is depondent on its volume ()
sccording to the relation pes =b where a und b aro constants. In an experiment the fullow.
ing valnes nre obtained. Estimate o and 4. Show the expected und obsorved  alues

of p for different values of (v) on a graph paper.

plkg.fem?) 0.5 1.0 1.5 20

v(litres) 1 1.00 0.75 0.62

20

4. \When women wero omployed in airplane fuctories in U.8.A. ono official stated
that the number of accidents involving women would be twico lho number involving
men. Uso tho following data from 5 different fuctories (o test the hypothesis that the
number of women involved in accidents is twice as large as the numbor of men involved
in accidents.

Number of accidents

Factorios Malo Female
workers workers
A 15 2
B 12
C 18 28
D 20 32
1 18 26

Assume that the factoriea were of the same.aizo and cmployed the same numbor of
men and women. What other hypothesis would it be advisablo to test by using the
same data?  Stato the bhypothaais carefully and draw a gonclusion, 20
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STATISTICIAN'S DIPLOMA EXAMINATION, Pant I, 1850.
Parer IV (Practical)

Time allowed: ¢ hours. Full marks 100.

1. Tho table below gives s classification of 11,950 male deaths, by age at death
and oivil condition.

Age at death in years

Civil condition
10-14 15-19 20-24 25-3¢ 35-44 45-54 55-04 65-74 75-84 85 &

over

Buchalors 130 206 287 578 797 885 03p 0l4 847 301
Marriod 130 205 278 500 558 402 447 320 M ks
Widowers — — ¢ 74233 asn 397 441 301 137
Divorved - — — 2 [ 30 86 141 223 178
Doca this indicate any relation botween longevity vnd civil condition? 28

2. Rate of iain in pounds per day (), initisl woight in pounls (£,) and initial
ugo in days (£5) rovorded fur 30 swino in un oxporimental station, are givenin the table

below. 40

y z, Ty y Iy ¥y
.61 74 ki3 1.22 42 K3
1.31 5 99 1.39 47 7l
1.12 64 B8U 1.30 42 i
1.35 48 (G 1.568 40 47
1.29 52 04 1.36 40 67
1.24 42 91 1.40 62 17
1.29 52 75 1.47 55 71
1.43 43 3 1.37 G2 78
1.29 30 (¥ 1.15 43 i)
1.26 40 7 .22 67 W3
1.67 80 78 1.48 6l a
1.41 [1} X 1.31 41 7l
1.73 62 m .27 40 H3
1.23 47 70 1.22 45 62
1.4 59 L10) 1.36 ki) 67

How ia the rato of gain dependent ou initial age nnd weight? What would be the
correlation coofficient hetwoon rate of gnin und initial weight, if the nges of thewe awino
were equal? Is this correlation significant?

3. The following table given the per rapita national income (in dollar) of U.8. A,
from farm and non-farm activities during 1910.1041. 32

year farm non-farm year farm non.farm year farm non-farm
income income i i i

1810 139 482 1921 1190 718 1831 14 605
191t 122 468 1022 153 ne 1032 74 442
1912 136 484 1023 180 820 1033 84 417
1913 138 522 1024 180 788 1034 111 487
1014 140 483 1025 223 8lo 1935 158 540
1013 135 502 1026 2le 836 1030 170 626
1016 156 580 1027 209 818 1037 107 871
1017 268 630 1028 223 820 1038 164 821
1818 304 670 1920 223 870 1039 1 858
1819 319 763 1830 170 761 1840 170 n7
1920 265 876 1041 264 826

Does thig indicate that the importance of the farm sector in contributing to the total
national incomo is gradually dwindling, while that of the other sector is rising?
: 1




INDIAN STATIST{CAL INSTITUTE

STATISTICIAN'S DIPLOMA EXAMINATION, Pamr II, 1950.
Paren 1

Timo allowed: 4 houra. Full marks 100.

(Attempt any four questions.)

1. (u) Find, to four decimal places, the real root of the equation 2"+ x—1=0
by whichover of the following methods you consitler most shitable, stating briefly
the reasons of your chaice:
(i) divided differencea upplied inversely
(ii) succensive approximatiou
(iii) olimination of third diff;
(b) Ior what valuo of z in the following tabulated function a minimum?

= ¥
0.2 0.9182
0.3 0.80975
0.4 0.3873
0.5 0.4362
0.6 0.8935
0.7 04086

2,(n) Find the sum to » terms af tho sories
L4, 13,80, 69,0 oo

(i) nssuming fourth differonces constant,
and (ii) nssuming third difforonces increase in goomotrical progression.

Compare the {wo unswers where n=8.

(b) In the following table oxainplos aro given for certiin combination of ayes.
of tho unnual premiums charged by u British lifo offico for an pssurance of £100 payablo
on the first deuth uf two porsons.

Agos Anpual premium
£ 8. d.

50 & 50 51 1

hH3 & 53 517 4

56 & 58 617 8

50 & 53 5 910

50 & 58 519 10

53 & 56 ¢ 611

Making the fillest use of the available data, caleulato to the nearest penny the annual
premium for such on nssurance in thokase of a pair of personseged 51 and 52 respectively.
3.(a) Explain briefly the objects of numerical integration and the circumstances in
which they aro used.
(b) Prove thet

[
[ U dz = 5 (k) + 5 (s 33)-+ (-t )+ BT
0

approximately. Also show that the formula is true to fifth differences and ascertain
the sixth difference error.
() Establish Newton-Coles formula of integration,

4



4.(n) An uen contains a whito balls nnd b hlnck halls. ‘Two players, taking turna,
draw out tho balls, ono at a time, sud whoever cxtracts tho first white balls wins the
gnmeo. By cousidoring the chances of winning tho game. find the sum of the sories

RN b(b—1)
Tatb—1" (atb-1)utb-3)

(b) Show how the value of 77 can be detorminod with sufficient acenracy with

tho help of a simplo experiment in geomotrical probability.

+ .. to (b+1) torms.

5. Explain cloarly the distinction betwoon stochpstic convergoneo and mathemati-
eal convorgenro to o lismit.

Establish Tchebychofi's inequality for u stochastic variable having an arbitrary
distribution with finite variance. Henco show that for such n population the sample
mean converges stochustically to the population menn.

8. A bi-varinto universe consista of diseroto variables  and y. in which x 1akes the
valies .y, Ty, ... X and y takes tho values y,, yi, ... Yoo I 4 (21) denotes the « priori
probability thut x takes the value xj and P(yj|z,) the conditional probability that y takea
thoe valuo y; whon it iz known that x has taken the value xj, show that the conditional
probrbility P(xi|y,) is given by

9Pyl
X glenPiy, =iy

An urn containg five ballx, all bluck, all white. or of both colours, Three balls are
drawn together at random, of which two are found to be black and one white. To
find the probability that tho urn contains throe biack and two white balls.

(i) Show that the problem has no unigue solution.
(ii) State ilo assumption known as “Bayos' postulate™ which woulil permit
a definile solution of the problem. Finu! the solution under this assimption.
(iii) Write a critical note on Bayes' postulate.

STATISTICIAN'S DIPLOMA EXAMINATION, Part 11, 1950,
Parer 11
Timo allowed: 4 hours. Full marks 100.
(Anawer any four questions.)

1. Doduco the Binomial probabitity distribution. Prove that it tends to the
Poisson nnd Normal laws under cortain conditions, stuting those conditions explicitly.

3. Starting with the Pearson’s differential equntion, deduce the system of froquency
curves and show how they can be represented in the 8, — £, planc.

3. For the bivarinto normal surface, ke Yaxr+ 2hay -+ by?) interpret the constants
a, b, ¢ and % in torms of well-known statistical constants of a bivariate distribution.

Show that bhoth tho regressions aro limear and the array distribution are normal and
homoscedastic.

4. Discuss tho use of the ‘method of moments’ in graduating frequency data in
relation to the ‘method of lonst squares' and the ‘method of maximum likelihood".
6. Prove tho following proporties of the multivariate normal distribution:—
(a) the marginal distribution of each variable is normal;

(b) tho array-distribution of each variable is normal with s constant variance
but a mean which is a lincar function of the othor variables.

{c) tho ioin'. distribution of any two variables for given values of all other vari-

" nbles is bi-variate normal with a correlation independont of the variables
whoss values are fixed.

1



STATISTICIAN'S DIPLOMA EXAMINATION, Part H. 1050

Paren 1!
Time sllowed: 4 hours. Full marks 100.
(Answer any three questiona.)

I.(a) What ia tho diference between an unbinsed statistic and a consistent statis-
tic?

Show that &7 =¥ (x—z)"/(n — 1} ia an unbissed ostimato of g? and that § is a biased
outimate of g irrespective of the form of tho population. Calculate the extent of the
bins in S when tho population followa tho Normal law.

(b) Derive the oxact distribution function of S’=.‘:(:-;)’/(n—l) for samples of
n from a Normal populationand show that the standard deviation of 52 is p’\/f"(n— 1).

2.(a) Provo tho theorem:

If x5 x% ....x7 possoas indepondent x: distributions with »,, »,,.., », dogroca
of freedom respectively then X,7--Xy? +-.. +X,* will possess a x* distribution with
P, »y+ .. #x degroes of [riedom.

{b) Find the distribution of Pearsonian Xx: for testing goodnesa of fit.

3. Discuss tho uses of Dt.atatistic in probloms of discrimination and classifica-
ton. In what way doea this statistic differ from Karl Pearson's Cr-statistic?

4. (n) Writo notes on

(i) ¢iseriminant functions

{ii) various uses of the X3- statistic.
(b) Explain

(i} Smnll differencos can be detected provided samples aro large.
(ii) A significantly small X* also disproves the null hypothosis.



INDIAN STATISTICAL INSTITUTE

COMPUTER'S CERTIFIVATE EXAMINATION, 19050,
Part 1A: NzcTion 1,
Timo allowed: 3 hours. Full marks 100,

(Uso separate answor books for the two groups. Ne machine allowerd.)
Grour A. (40 marks)

I. Completo the table below

X Xz (X=-5)2 Y Y2 (Y=06)2 XY (X-5)(Y-5)
(1) (2 1) 4) (6) (4) (7) (8)
3 5
7 [}
[} i
b5 3
4 8
2 3 '
1 4
8 2
1] 11
5 0
Total

Also verify that

(») total of col. (3) = total of col. (2)—250
(b) total of col. {(8) = total of col. (5)—360
(c) total of ecol. (8) = total ol col. (7)—300

Evaluate:
(i) 28—10.822--0.4x =102, when 3=>5, 8, 9, and 10,
(ii) If @=0.00731, find the values of a* nnd a?, correct to five decimal placea.

Show that within this degree of accuracy 1 +a-+o?and 1 +a+a*Lar yield the same
result.

(i) An A4re is the area of a square on a side of 10 metros; and 1 metre =1.0938....
yards. Express Are in torms of square yards correct to tho noarest hundredth.

2. Find the sum of squares of all integers from 1 to 20 and also the sum of all even
integera from 1 to 20, and find their difference.

9



Grour B. (60 marks)

1. The following inf« ions were coll d, as a result of investigations into the
goneral health of school students on & sample of 24.

Serial No.  Agein Sex Home district Heightin  Weight in
years inches tha.
1 13 Male Burdwan 80 118
2 9 Mala Calcutta 50 80
3 11 Femalo Birbhum 64 110
4 12 Male Burdwan 54 96
o 8 Male Nadia 40 15
[ 17 Male Burdwan [.{i] 120
7 11 Male Burdwan 59 111
B 10- Fomale Calcutta 56 28
9 10 Male Birbhum 49 99
10 [ Male Birbhum 38 80
11 7 Malo Nadia 37 a7
12 9 Foma's  Caleutta 44 80
13 12 Fomale Birbhum 56 100
14 12 Male Calcutta 63 104
15 13 Male Birbhum 60 06
16 14 Malo Calcutta 70 13
17 10 Male Burdwan 53 04
18 11 Femalo Birbhum 55 1ol
19 7 Female Burdwan a6 (153
20 7 Male Nadia 32 50
21 8 Male Caleutts 40 79
32 13 Femalo Nadia 69 93
23 1 Malo Calcutta 58 102
24 10 Malo Calcutta 47 86

Find the following:
(1) Averags height and average weight of Male and Femalo students separately.

(2) Averago height and average weight of the school students separately for the
Age-groups (i) 0 years-9 yoars (ii) 10 years-12 years (iii) over 13 yveara.

(3) Total number aad their percontage to total of the students who have

(i) & height above 50 inches

(ii)) an weight above 100 Ibs

(iti) both, i.e. those with a height above 50 inches and at the same time having
a waight above 100 Ibs,

2. The following table was copied from & computing sheot, in which the total
yield of paddy, rato of paddy in maunds per acre and the square of these yield rates, were
oomputed for nine_plots, together with the relevant totals.

10



At the time of copying certain figurcs were omitted. A fow mistakes were also made
eithor ut the stage of computing or at the stago of copying.

Ser. No. Arca of plot  Total yield Yiold rate in Squarcs of

of family in acrea  of padedy in  mds. por acro Col.(4)
mds.
(1) (2) (3) (4) (5)
i 3 42 14.0 106.00
2 5 116.04
3 2 23 1.5 132.25
+ 2 25 12.5 144.25
5 4 56 0 196.00
Sub-total 15 785.14 N
(] 4 34 8.5 70.25
7 2
8 2 15 7.5 56.25
] 4 24 .0 38.00
Sub-total 12

Grand total

"
o

1.0

Scrutinize tho abovo carefully and supply the missing figures, inrluding aubtotala
nnd totals after corrocting the obvious mistukes.

3. Complete tho following working sheot retaining figures corroct to 4 decimal
places.

Ser. z 1z Nz 3 Iogor N x 12 Nz~
No.

Ay (.3 (1.3 @0

(3.1)  (3.2) (3.3)

0.40 0.160
T 0.176
.48 0.192
.52 0.208

O O®E I U3~ |
O e st
e BN R LIe—O
=3
=)

S
=)
@
c

Total

or In a small town with a total population of 6250, 309, is reported to be of age 12 or
under, 509, of age above 12 and below 50 and the rest above 50.

Assuming that annual per capita rate of consumption for children bolow 12 years
ie 2 maundas, adults above 12 and below 50 consume 4 maunds and old men above 60
consume 3.5 maunds of rice per head per year, cstimate

(a) the total roquiroment of rice for the town in a year

(b) total annual requirement for the town, if people are forced to reduce the rate
of consumption by 6} % in the case of children, 109% in the caso of adults and 12}% in
the case of old persons,

i



COMPUTER'S CERTIFICATE EXAMINATION, 1950.
Parr 1A: 8ecTion 2.
UGrour A (30 marks)
(Use sopurato unswer books for tho two groups. No. machine allowed.)
Attemipt two out of the thrvu yuestivie uf this gevup.
1. (n})
T2 13 14 15 16 17 s 19 20

4718 5806 6700 79062 9404 11038 12876 14030 17212

Plot the ten pairs of valuoes of x, y given iu the tablo above on a piece of graph pupor
and join the plotted points by smooth (freo band) sorve. Reud from tho graphs the
valuo of y corrosponding to z=14.5 and 16.6.

(b) Draw the fhigure bounded by tho fullowing four lines:

(i) line at r=:12, parallel to tho y-axis, (ii) line at to the £= 14, parallel x-axis, (iii)
lino at y==4000, parzllel to the xr-sxis, und (iv) the (¢, y) curve drawn in question 1(a)
above. Find out the arca of tlis figure.

2. () Find out the required values of y in the following three cases by simple
intorpolation:

(i) whon r=—1.5, y=-2.39; and whon r= —2.8, y— —4.00
Find the valuo of y for = —2.3.
(i) whon z=—~1.0, y=—3.30; and when 2=3.7, y=2.07.
(iii) when z= ~3.8, y=—2.98; when r=4.2, y=0.17,

(b) work out the vulue of 3.48925 % 4,15082 corroct to 4 decimal places, by tho
method of contracted multiplieation, or otherwise.

3. (n) Solve the oquation 3.89x7.- 24 5r=2.50.

(b} Using tho mathematical tables for squares, cubes, ete, work out the square,
cube, fourth powsr, rociprocal and the square root of the rociprocul for the following
numbora: —

3.13, 45200, 254, 0.000218 and —0.0002(8.

Group B (60 marks)

1. The following data rolate to weights of contents of cana (sizo No. 2}) of
tomatoes.

wts. of frequency wis. of  froquency
cons cans

25.5 1 20.0 24
25.0 2 1.5 12
24.5 [ 19.0 7
24.0 9 18.5 2
23.6 14 18.0 0
23.0 4 17.5 2
22.5 3 17.0 0
22.0 3 16.3 1
21.3 33 16.0 0
21.0 41 15.3 1
20.3 26

Calculate mean, standard doviation and standard error of wean weight of coplerta
of tomato cuns.

12



2. The table bolow glves the Annual indices of Industrial Production during the

yeoar 1039 to 1046.

lodian Jute Steel Pig-iron Cenent Sugar Electri- Coal  Mise.

Cotton city
Weights 40 17 7 3 b [ 5
1939-40  00.8 115.3 109.5 106.0 102.0 100.9
1040-41  108.7 100.0 118.7 4.2 105.7 126.4
1041-42 126.8 115.3 120.2 137.5 107.7 120.1
1042-43 12R.8 12,6 i 140.8  103.7 120.1
1043-44 138.7  96.4 N 155.0 91.¢ 129.2
1944-46 1310 100.0 4 1656.8 a0 130.9
104 132.3 1.0 9 187.5  107.7 l06.1

Evaluato u weighted Goneral Index of Industrial Production for all the years.

CERTIFICATE EXAMINATION, 1050.
Pant IB: Spcrion 1

Grour A (50 marks)

COMPUTER'S

Time allowed: 3 hours.
{Uso sopurate answer bouka for the two groups.)

1. Draw up in dotnil with propor attention to howdings, spucing. double lines ete.
and showing all sub-totalz, a neat blank table in which could bo shown the comparative
statemonts between the years 1948 and 1049 of tho nunber of persans engaged in six
industries distinguishing malos and fomales and among the latter singlo, married and
widowed.

2. ‘The following table gives two series of mensuroments of maximum bend-length
and maximum head.breadth in m.an. reapectively of 104 artienn cluss of U.P.

MAXLNUM MAXINUN MAXDIIM  MAXINEN INAXIMUM IDAXIINNIM Inaximum maximum

head
length
in man.

183
185
138
196
173
195
187
183
192
184
183
184
184
190
178
177
192
197
191
171
101
100
102
100
187
184

head

broadth
innan.

131
138
135
139
135
146
137
136
142
139
140
137
135
138
140
137
137
142
130
140
139
129
147
137
130
141

head-
longth
inm.an.

184
183
192
105
107
192
184
187
184
201
1385
180
185
101

hoad-

breadth

inm.n.
143
135
144
134
135
143
141
137
139
137
134
135
132
146
134
138
141
137
133
133
1406
140
138
185
133
130

honl.

length

inanan.

154
185
139
182
is8
185
180
182
189
184
182
100
107
14
182
189
105
183
188
180
187
188
179
174
189
186

head-
breadih
in .

130
130
149
136
H2
130
128
141
135
139
136
130
134
144
[E]}
138
133
135
135
133
140
139
131
137
141
128

head-
Jongth
inonam,
187
I
189
205
192
188
i85
108
185
190
185
186
193
175
185
M1
184
185
201
191
179
187
188
201
170
106

head
hreadth
inman.

139
139
138
144
139
137
147
142
139
139
131
140
139
139
120
147
137
134
141
137
136
137
142
141
128
139

Prepare a two-way [requency table wad calculate tho corrolation coefficient between
the two characters.
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Grour B (80 marka)

1.(8) A weight moving under a certain force was observed nt the ond of each
socoud (f) to have passod on o distance (¢) from the boginning. The results were es
follows:

t 1 2 3 4 5 8 7 8

1] 0.31 1.12 2.20 3.82 6.36 9.02 12.00 16.10

Fit the atraight line of closost fit by the method of least aquares,

(b) With the same data fit by the method of least aquares, s sacond order parabola
of closont Ot.

2. The following data relate to yields (in suitable unita) of 6 varioties over 30

randomized plotas cach variety being replicated 6 timos.

Vurieties
A 248 217 227 210 218 215
B 245 217 240 210 206 2190
(o] 238 228 208 101 224 211
D 254 223 189 180 210 209
E 249 221 226 242 240 214
F 240 212 184 211 202 2158

Sot up tho Analysis of Variance Tablo.

COMPUTER'S CERTIFICATE LEXAMINATION, 1050,
Part 1B: SecTioN 2.
Grotr A (50 marks)
Timo allowel: 3 hourn.

(Usa separate answer books for ths two groups.)

1.(a) Find tho value of
(1.2)0.¢ -
[ 1*‘(o.oa)v.-]

(b) Tho following is nn extract of a two-way table showing the valuo of Z, which
is & function of z and y for cortain values of z and y.

0.4 0.5 Find the valuo of Z when x=0.447
y=0.320 by linear interpolation.

.3 0.2043 0.2728
4 0.2784 0.2602
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2, Tho frequancy distribution of the diameter (in m.m. to the neatest whole number)
of cars of Maire is given below.

Dia frequency Dis Proquenoy Dia Froquoncy
(in m.m.) (in m.m.) (in m.m.)

F Vi x 7 x !

38 4 42 25 46 30

38 1 43 48 47 29

40 16 44 44 48 17

41 24 45 43 49 -]

80 3

300

The moan and standard devistion of this distribution ure 44,187 m.m. and
2.448 m.m. respectively. Fit a normal curve to this distribution and test the goodness
of fit.

3. The following tuble shows the classification of families ascording to the perfor.
mance of parents (r) and tho performance of first horn sons (y) at a university.

£
v Poor Avorage Good Very good Total
Poor 9 8 2 1 20
Avorage 40 342 108 4 500
Good 13 292 365 30 700
Very good 2 8 45 28 ®0
Total 70 650 520 60 1300

La thoro any significant association between the performance of parents and per.
mance of sons?

Groce B. (50 marks)

1.tn) The following values were calculated during the rourde of a rample survey,

Number of Avorage yiold Standard
District samplo units  rato in mds. per deviation
acre (Rice crop)
Bankura 234 11.13 4.15
V. Dinajpur 214 8.12 3.64

Aro the average yiold rates for the two districta significantly difforent from one ano-
thor?

(b) The estimatod aroa under rice crop in 8 country, based on 18523 aample unita,
was 8174.5 (000 acres) and the standard error of this eatimato was 47.8 (000 ncres). If
the cont of collocting information for a mingle sample unit is 5 annns whut will he the
total cost required to collect infor ion for the v ber of Plo units in
a sample in order to get an eatimate which differs from the truo value by lesa than 98.1
DO anran) in A0 ant of 100 samplea®

2. The following gives the premium income in lakhs of Rupees earned by Indian
Insuranco companies for each of the yoars 1919.1924.

yenr promium income year premium incoma
] (y) U] (y)

19190 128 1922 174

1820 148 1823 186

1821 160 1924 204
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If this can ho graduated by y=208(1.12%-'*% find tho expested valuos and
draw graphs of the observed and axpected valuea. [u thore n good agreement betweon
observod and expocted \aluca?

3. Namo tho publications in which you ean got the following informationz.

(i) Number and Amount of foroign Monoy Order paid in Indin during the year
1939.40.

(ii) Indox Number of wholesale prices in India during week enling 22nd April,
1030,

(iii) Exports of raw cotton froin Indin in the month of November, 1040,

(iv)  Yield pur acre of cleansed rive in Ribar during the year 193%.30.

(v)  Nwnber of marriod fomales between the ages 0.5 in Hooghly Distriet of Bengal
in tho year 1041,

(vi) Working elass cost of living index number fur Bambay city in the morth of
January, 1950,

COMPUTER'S CERTIFICATE EXAMINATION, 1050,
Panr 1C: Sectiox 1.
Grour A (50 mnarks)
Time allowed: 4 hours
(Uso separate answer books for the two groups)
1. Figuros for the yirhl of wheat, height of shout< at ear emergence and numbor
of plants ut tillering aro given below.

Yield of Hoight of shonts  Average number of

whent (at ear emergenco)  plnnts at tilloring

x x

0 25.0 14.0
2 .4 13.5
K 4.0

-1 N 14.4

3 .0 ]2.R

8 .0 7.5

4 R 7.2

2 .3 v
.7 .3 6.8
5.7 2.4 0.7
.3 D 9.2
2 .2 7.6
.2 .90 18.5
7 4 22,2
.0 R lo.o
.6 .5 17.6
0.6 T 14.4
.2 8 7.0

Test the significance of tho partinl correlution coefficients 7,y And 7,12
2. From statistical tables, find
(i) the ordinnte of the Normal Curvo

y=0.308p o~ /2 corrosponding to
4=0.886.
(ii) the aren under the same Normal Curve botwoen z=—1.2 and 7=2.5
(iii) the 5% valuo of x1 for d.f.=20
(iv) the 2.59% valuo of F, n,=8,n =14
(v) the lower 6% value of F, n,=8,n,=14.
16



3. Given

¢ ..(l;ii)P
P
Find j corresponding to (i) p=86, i#=.01 (ii) p=52, i=.0125, oach correct to § placos
of desimals.
4.(8) Expand and evaluate the Binomial
(1+.03)
(b) Find the common logarithm corresponding to the Naperizu logarithm 2.19722.

Grove B. (50 marks)

1. Fiducial limits of p are nbtainod from the forinula:—

N N OIGD[C

Scrutinize the fotlowing table, correct orrore, if thore are

any, fill up the missing
columna and calculato the values of p

1 2 4 1
Sl. No, » 3 w m I+, ny
1 7981 7134 0001253 0002507 1.00053012  .0000000
2 504 425 .001084) 0030683 1.0079365 0000039
3 101 375 .0024038  .00dB8T5  1.0089761  .0000062
SI. No. ¢ -4 .f()_i) _‘(L)(l—i) _,._( )( )
n n n n n n n nz n
1 .893873 .106127 L091864) Hoon1 19 .0000119
2 .843265 156745 1321767 0002023 0002662
3 .8356162 .064838 .0606340 L00n1512 0001574
SR AR YD)
1 .001001
2 .051503
3 0394574

2. BSolve graphically ;—
Si@)=2.3x2 +3.22+0.0=0
and read from the graph the value of z for which f(r) is least.

3. Analyss the variance and tost whothor the observer Jifferonce and the machine
difference are significnnt

Observer 1 Observer 2 Obsorver 3

. 253 261 254
Readings on 201 237 263
machine No. 1 282 244 248

244 240 248
251 247 243
271 267 281
Readings un ' 260 270 270
machine No, 2 258 262 254
262 260 259
274 270 271
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COMPUTER'S CERTIFICATE EXAMINATION, 1050.
Part 1C: Reotion 2
Group A (30 marks)
Time allowed: 4 hours.

{Use separato answer books for the two groups.)
1. Evaluate the fullowing doterminsnt und all its cofuctors:

3.0
9.
1.

1 4.7
1 .5
-9

B

-1
.5
.3

Xt
e

8
0
2. Find the values of f(r) by interpolation from the tnable given below whog

(i) x=3.25 and (i) r=R.76. In caso (i) use the firt five values in the table
while for (ii) use tho last five values.

< Jte) -z Jto)

3 0.0524360 [ 0. 1301731
4 0.0897585 9 0. 1584245
5 0.0871557 10 0. 1731482
[ 0. 1045285 1 0. L9nEnno
7 0. 1218893 2 02079117

1. Prepare 4 prive indox fur the datn given bolow with 1033 us the baxe year,
A, B, C ete. are ifferont. commodities whose prices are notel,  The weights wre given

at the bottom of the table.

Pricex
Yeonr — -
A B (&) b E Iy G
1033 +4 3 b 8 ) " 7
1934 b 4 6 i 7 ] 3
1935 5 3 b 0 8 10 8
1936 4 + [} 12 9 10 1
1447 3 4 7 14 8 10 o
1038 5 A B 13 9 1] 12
1939 a 5 0 14 9 12 12
. 1040 0 5 0 15 10 13 13
Weighta  (3) (4) (2) (8 (3) (3 (3)

Group B (50 marks)

1. “The table below gives the freyuency diatribution of 1088 tenk trees according to
size of Jiameter in inches. Calculate tha mean and standard deviation snd obtain the

equation of tho Normal Curve to fit this distribution.

Dinmeter  Frequency Diameter  Frequency
in inches in incher
4.6- 1.6 8 22.5-25.5 213
7.5-10.5 28 25.5-2R.5 146
10.5-13.5 50 28.5-31.56 76
13.5-16.5 120 31.5-34.5 36
14.5-19.5 18) 34.5-37.6 18
19.5-22.5 217

Total 1088

18



Draw a histog of the distribution and on it draw the normal curve atter caley.
Iating the ordinates at suitable pointe.

2.(a) Tobulate tho index numbers of the cost of living in India, U.K. and U.S.A.
for ench of the ten years 1837 to 1048 und plot them in u graph (sourco of data:— Month-
ly Bulletin of Rtatistics issued by the Statistical Oftice of the United Nations).

(b} From an appropriato statistical publication of the Govornment of India obtain
the figures of value of total imporis of morchandise and treasure into India for ench offi-
cinl yoar from 1941.42 to 1945.46 and the corregponding figures for total exports from
Indin.

3. With a view to dotermining tho effert of manuring on the production of leaves
of n camplior.yielding variety of tulai plunt. soven wmanurial treatment A, B, ¢, D, E,
F and G of which C is control (no manuro) were tried in replicnted plots of 1/20th ucro
size each, in a randomized block lay-out ss per diagran below:

Blockx

1 I 111 Iv
D E < B

17 22 15 K]
¥ F ¥ A

21 I 15 30
( A A ¥

20 IN 1 2
G [§ L (¢}

36 14 13 18
1>} G B 5]

15 43 19 13
1 13 D «

13 I8 27 1
A D G A

[ 14 4 24 4}

The vield of feaves in Iha. at zero maoisture for ench plot is entered in the disgram,
Perform analysix of varianco on the data and calculute tho meun yield per uere for each
treatment.
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