INDIAN STATISTICAL INSTITUTE
Cooputer's Certificate Examination -~ Nay 1964

Paper I (Practical) s Elceentary Cooputation.

Time ¢ 5 hours Pull zarks 1 100

* (a) Pigures in the margin indicato full marks.
(b) Use of caloulating machines is not pormitted,
1, (a) Round off tha following approximate numbors correot to thres placas

of deoimale and indicato tho number of significant fugureas in each
of tha rounded off numbers.

(3)
(1) 400.311605  (11) 4.00311605  (111) .009500
(1v) 0.68904 (v) .02325 (v1) 75.0319
(o) Answer any two of the following i (10)
(1) the following numbere are correct to the last
eignificant digit only. Find thoir pum and
determine its ‘absolute' and 'porcontage' errora.
23.684, 821,74 - 143,
20.7, - 361.415, 61.913.
(41) find the difference between /3.3 and /3.1 correct
to three significant figures, and doterwmine the relative
error of ths result. . .
(111) £ind the sum of the following numbers, each Yeing
ocorrect only to the number of significant figures
given. State the number of significant figures to
which tho result is corroct.
7650, 0.0467 X 10%, 869.97 X 10°
9.436 X 10%,. 1.344 X 10, 59.2 X 102 -
< . .
(c) Find the product of tho two following approximato numbers
48.6732 X 701.32 and round off tho result to tha appropriate
number of significant figures. (s)
2. Adopting _short-cut mathods, evaluate
(a) the producta of
(1) 66357 X 999 (11) 3456 X 546 (4)
(v) quotient and remairder for . .
(1) 78254 = 25 (11) 82361 2 99 . . ()

(o) ~2:53 X 2.53 X 2,53 = 2,30 X 2.38 X 2.30
2.38 X 2.53 + 2.38 X 2.38 + 2.53 X 2.53 72 3)

Nota Eo credit will be given for working through routino process. Al
. steps should be cloarly indicated /.
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( 2)

(a) .Using Chambera's Soven Figure Vathonatical tables, writo down the

.compon logarithms of the numbers 3
(1) 381.97 {11) 0.0002539 (141) 1.30608
(1v) 0.1236921 (v) +00004 (vi) 301.€.47

(b) Evaluate the following s
(1) (x - 1.5) (x -2.5) (x - 3.5) (x - 4.5)
when x = $6.7

(11) o*1 o°
when g = 2.5 ard p= 1.5 and 3.4°

(1a1) _(56-783)" - (31.605)¢
(56.763) + (37.685)°

. (&) From tho following table of f(x,p). find by ainp].a xine..\- Interpolazien,
the value of f(x,p) corresponding to 1

p=40 and x = ,62

P- §
‘X 39 41 42 4t
.61 02534 »1947 V1652 1203
63 . #3640 22945 2629 ) L2063
.64 «4254 #3526 +3%37 +2545
.66 25538 T.4799 .4439 2747
(b) year 1948 1942 1950 1951 1952 1053 1954 1955 ¢
workmAn comﬁeneauon
amount paid 4.22C 5,217 5,707 5,093 5,633 6,138 6,425 5,957 5,
(000Ps ) ’
ibking use of all the 9 yearly veluas siven alnmdy. draw ﬁ*nlmnd smoott. !
curve and estimato the valuy for the year 1957, (_,

Solve graphically, the equation 2 szx = Con 2x giving only these )
valuea which satisfy the equation and lie within the rance -%,\..4 . (1‘§
2 .

Plot the graphs of y = x and y = x3 in arpror=inte scala and compute
from the same, the approximate arna . onclosed b_/ thn lino grapsz and the
loops of tha ourvae. . (13-
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INDIAN STATISTICAL INSTITUTE
Computer's Cer.ificate Examinmation - Yay 1964

Paper II (Practical) : Compilation and Prosontation of Statistica
. b

Time s 5 hours Full markse s 100

(a) Figures in tha.margln'indicnto full marks.

(v) Use of calculating machines is not per=ittcd.

1. Pronm an analyais of statistical dsta collected on the basis of & sanplo
survey on manufacturing industrics in Boobay and Woot Bengal in 1959,
the following estimates wore availadle.

n(,) Total number of ocamployecs in Bembay was 9,167 while the combined
estimate for this two States was found to be 6,761 more than that
in Bombay.

(b) Total salarieas and wages in the two States taken together was
Fs. 23,54,205 while it was Rs, 13,85,542 in Bocbay.

(c) Value of raw materials was not available separately for eithor of the
States but their comdbined figure was fa. 94,43,216,

(4) Value of fuols and lubricants was available only for Bombay and it was
Rs, 3,54,526.

(o

~

Total value of work dono by other conoorns-for tho two astates taken
togothor was Rs, 1,49,336 while for Fest Bangal it was Ry, 29,260,

(£) Valuo of total input being the sum of items (¢), (4) and (e) was avail-
able as Fs. 79,79,908 for Bocbay only.

~

(g) Valuo of products and bye-products for Boabay and Wost Bengal togother

were R 1,50,99,498.

(n) Value of work dono for other concorns was available for Feat Bengal
only and it was Rs, 47,791,

(1) Total output being the suz of items (g) and (h) wes found to be
fa. 62,46,272 for Vast Bongul only.

(J) Value added for Eczbay and Wost Bongal wore found to be Rs. 20,40,315
and Rs. 22,97,772 rospoctively. It was calculated by subtracting the
wvolue of input from the valuo of output.”

Present the data in a neat tabular form with aub-totals and totala

whenever nocessary, giving proper headings and supplying all the miesing
figures. (20)

2. Estimates were available with regard to the employment position in the
rural and urban parts of ten districta of a State. Humbor of persons
omployed and number of persons unemployed wore calculated soparatoely
for tho rural and urban parts, and for each category of tho age groups =
below 14 yeara and abovo 14 ycars. Under each category of age groups,
number of employed and unomployod persons wore agoin available for
males and females separatoly.

Propare a noat proforma with suitable heading to socommodate the above
information:, koeping provision for sub-totals and totala whonover
noceenary (pleasa note that information for rural and urban parts
combined i8 not necessary for tho vroforma).

(10)
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(4)

3. Mention (for any five of tho following,) publications in which the
following informatio:. would be availadble. Give also () tho namo
of tho imsuing suthority and (b) their pericdicity of ths publica-
tions in cach caso.

1) Quartorly prico quotatima (F.O.R.) of Asbostos (Crades k, B & ¢)
for any important market in India.

11) Monthly productions of Commercial Plywooed in difforent
States of India.

111) Monthly ratca of live-births and death rates per thousand
population in India.

1v) Nuamber of porsons in custody ponding insvestigation or on
bail during tho stage of investigation,for tho chargoe of
nCattle ‘Yhoft" in different States in India for a particular
year.

v

~

Nuober of Coal mines under the scopo of tha Minas Act in
difforent States of India for a particular year.

vi) Monthly numbor and amount of inland money orders issued
in India.

vii) Monthly roceipt,-expendituro and'public dobt of Central Covt,

viil) Industry-wise distribution of Coal and Coke, from various
Coal fields by rail during a month. : .

ix) Monthly Indix number of -~wholeaale prices of cercala in Calcutta
(with base 1950 = 100). : ’

4. Colloct tho following statistical informtion from the publications
supplied to you angd present them in a neat tabuler form with suitable
headings. Mlent on tho sources together with page nurbersfrom where
you have compiled tho data alorg with proper notes whorever necessary,

1) The number of school teachers by sex, trained.or untrained
and by type of institution (primary and secondary) for a
particular year.

11) Total cropped area, area undor Rice, Jowar, Bajra, Maiza,
Barloy and Wheat for tre following States Andhra Pradesh,
Madhya Pradesh, Punjab and Uttar Pradesh for any particular ,
agricultural year. (x

5. The following measuremonts wore takon on 60 Brahmins of the Basti
District during the 1941 Anthropomotric Survey of U.P,

a) Prepare the two-way distribution using suitable clasa-intervals
for sitting hoight and staturo.

b) Draw tho frequonoy polygon for the marginal distribution of
atatura as obtained from (a).

Ploage turn over



Pag3 (8)

o) Plot tho ocatter diagram showing the intorrelationship botween
the two measurcments. ‘Consider the firot 20 individuals only).

Table t Stature and Sittine height of 60 Brahming

@r. no. eitting 8rs BO. 8itting
of stature height of stature hoight

indivicdual i) - (enm ndividual =) I faty]
1 2 5 (1) 2) 3)
1 1564 870 L3 1620 856
2 1710 917 32 1622 838
3 1639 842 33 1674 881
4 1602 846 34 1652 849
5 1668 8417 15 1620 813
6 1m7 861 36 1639 845
7 1642 a7 37 1689 869
8 1675 869 pL:] 1610 878
9 1642 858 39 1675 842
10 1679 878 40 1604 853
1 1598 813 3t 1m7 893
12 . 1672 933 42 1584 845
13 1655 845 43 1713 873
14 © 1703 901 a3 1670 899
15 . 1605 851" 45 1542 804
16 1575 857- 46 1589 805
17 1625 849 47 1597 849
18 Co. 1637 855 48 1650 815
19 1695 8% - 49 1667 879
20 T 1670 866 50 1645 841
21 1716 e87 51 1699 870
22 1525 831 52 1576 841
23 1609 849 53 1599 822
24 1576 837 54 1667 818
25 1631 045 55 1690 913
26 1630 841 56 1622 849
27 1456 807 57 1694 905
29 1617 864 58 1700 899
29 1565 818 59 1666 a7t
30 1618 850 60 1605 833

(15+748)
6. The following table shows the value of exports from India to difforont

reglona of the world. Ropresent the data diagrarmatically.

(lakha of rupces)

r e g i on

year weatern wastern eastern middle other Asia exolu Oceania Total
hemisphore Durope Europe ocast Africa ding USSR

1958-59 12037 21935 3426 4484 2236 10120 2659 56897

1962-63 16021 23597 9323 5315 2575 9011 2667 69369

' (10)
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rps (6)
The table below shows spot prices of eilver in Bombay during October

1962 - Soptombor 1963. Proparc a graph showing prico changos ovor
timo og woll as the variations within the same month.

epot prices (in £s.) per kg. of silver

month highesat lowost averago of closing
quotations on working
daya
(1) (2) (3) (4)

October 1962 224.45 217.40 221.45

November 1962 224.55 187.80 208.03

Dacomber 1962 213.50 194.10 204.56

January 1963 232.00 210.85 220.09

February 1963 240.50 225.00 231.70

March 1963 242.00 235.00 239.31

April 1963 239,00 232,50 236,35

May 1963 236.00 224.00 231.42

Juna 1963 228.00 222.50 225.42

July 1963 235.50 224.00 229.41

August 1963 233.00 286.50 231.70

September 1963 237,50 232.25 235.14

000000000
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INDIAN SPSTISTICAL RUSTITUTE (7>
Computer! Certificate Examination = Uy 1964

‘Paper III (Practical): Selected Techniquos of Coaputatin

. -, Full marks 11C0
() Figurea in_the margin indicate full marks.

(b) Usa of'c'n}Z;ﬁlatxng machines is Lermitted,

Calculate the value of R correct 4o threo deoiaal plaons, vhore
Ratatsded et ad s
for teld, 112 and L3 . (9}

Find Uy interpolation the 'dlue of y corresronding to x = 3,2 and

4.7 froa the values glven Lelow. [13)
x 2 3 4 5 6
¥y 3 81 B8 9.6 9.9 10.4

By using a suitabvle {ntorpolatisn’foraula find out as accurately aa

posoible the value of y for x = 21.34 based on the following table
of wsalues. ..

X Y
20 15.64
22 14.089
25 14.124
29 " 12,63 [14)
Find Ly Simpson's /3 rule the value of
2.4 K
/ (x3 + i- + 8)ax [14]
2.0
By tabulating the funation f£(x) = 315%° = 525x + 231x - 17 Agndnst
suitable values of x as kertain that the equatim f£(x) » 0 has
three reqal and distinot rosts in the intorval (0, 1) and obtain the
firat :\ppmximntionu(to one place of decimnl in each cnse) of tho threa
roste. ) (o)
By tho method of finer and finer talbulation, using linear interpola-
tion at cach stage to locate the rodt, obiain the largest roots correot
to four significans digite. (121
Solve for X, yy u and v the sigultanaocus linoar equatione.
Ix+4yp+u- va 6
5% o Ty + 1Jusds = 35
8x = Jy + l6u+dv = 41
2x =11y + 18us2v » 29 [15]

Esoluate the gofactop and migor of the alement in the 2nd row and 3rd
oolumn of the following ddterminanti=

53085 305199 4C13 111237
305199 1058341 1821 675055
111237 675055 11665 240171
1821 11065 66 4013 1951



DDIA STARISTICAL INSTITUTE Lg)
Computer's Certiticate Exasination, May 1964

Paper IV i(Practical) s Doacriptive Siat!atics
Tize 5 hrs. . Full Marka: ¢

(a) Thoao who haw already passed according +o old
rules in Part T3, Sectiorn I only will not Lo
required to answer Group Aj bul will answer the
questiono in Croup B only, in tine not efyreding
3 houra.
(b) Figurcse.in the margin incicato ful) marka.
(c) Use of oa) ulating machines i perniteed.
Group A
1.(a) From the frequency distribution given below calcilile the mean devia-
tions as measureds

(1) froam tho madian (41) froa the mewm ' [(7%]
(b) ‘Calculate also the staunlard deviation of the distribusion. . T

(o) Arrange tho 3 ealculated doviation measures, in ascending order of
magnitude and obtain the aprroprinte measuros of relative dispersion.  (y

age=-groups {rdquency aga-groups (conte.) frequency
(mid pts. of clasees) 2id pte. of olasaes)
2745 1 575 126
32.5 2 62.5 163
3745 4 6745 35
42.5 10 72.5 6
475 2a 11.5 1
52:5 3 Total )
2. You are furnished with the following detaile about price relatives and
values of Textile fibres.
Textile groups ——) Cotton o0l Barom - Eilk
I’:—%} x 160 103.55  98.67  96.87 9292
,’Z—Z% x 160 10326 82.19 97,15  86.76
g_%%'x 100 162,96 79.29 ' 9L17  04.72
Valuos<dollas  1;528.1  o71.1  429.3 26.6

( Poy X ag4) . :
53 23 (where p and g with thoir subscripts hawve their
: usual zeanings

Construct an index numbor of general textile priceo for the years 1954
onwarde, with tha year 1953 Gs base, preferably after making such adjust-
wente in the weights, as would enable one to judge tho contrilution of
tho rarious components to the over all index, each vear. -

" Please Tarn Ceer



(9)

i) Marks awarded to 10 pupns on the bLasie of two tests A and 3B are
glren helo\u

Qost marks (A): 10, 9 8 8 7 6 6 6 5 5
Dest marks (B)3 8 10 8 9 6 T 6 4 5 1

Cutain she ranks of the students aftor arranging the reoults suitably
and evaluate the coefficient of correlation Letween tho ranks. 10}

1i) For the calculation of correlation coefficient from 25 pairs of
observationa of x and y the following <walues ware obtained

ne25, Sx=125, A3 =650, Ly =100, Zy? - 460, & xy= 2529

Subgequent ecrutiny of the calculatiome however -showed that two pairs
of values had Leen 1noorrectly entered.

Taken dw ohould be
z L X <
6 4 8 12
8 6 6 8.
CLtatn ¢ho correct value of the correlati-m coefficient. [10]
Group B_"

The sum of squares aanl pracucts oi three charazters L x2 and x
taken on 60 units, are suadarised ass
Naboy Lx = "0752'.12 - 4703 Z xy = 4705,

3

2’1 - nznz.xz = 51204 Z x° = 412039

3
Zxjx, - 20283 2, xXy = 183254 Z x,%, = 39011

1) Cuiain linear regreosicn equ:\‘ion of x, on X, and X3 Find out [14])

froa the equation the value of X whun x, = 6.5 and x, = 50.8. .

3
11) Caleulate multipls correlation coofficiont Ry ,y ' [c)
Fit a curve of the forn y = :\J’ to the data given below by the method
of least squarese [15]
1 2 3 4 5 . 6
Y 70 180 270 350 1360 1648
Using the data given Lelow calculate indicee of scasonal variation of
revonue receipta by the method of moving averages or link relatives. (25]
Revenuo recoipts in million dollars

Year Jan.=March _ Anril-June July-Sep®. Cct.=Dco.
1955 810 759 203 935 L
1956 1226 187 1391 1200
1957 1363 966 1101 1146
1958 1010 922 1113 970

1959 1679 860 nn 1097




TDIAT STATISTICAL LNSTITURE ( )
Computerts Cortificate Examination - May 1964

Paper V (Practical) s Elementary Statiatical lethinda

2inei S hras. . . Ml markeg -.'10.‘

1.

3.

a) Those who have already pagsed acesrding to ¢he old.
rules in Part IB Seotion 1I or in Part IC Scction I
will bLe execapted froz angwering Group A o% B regpecs
tivelr. Thoy should howa‘mr answer quostiong from the
other two groups (i.e. fron B and € or frua A and €
ne the case may be)in time not exceeding 3 hours.

1) Figures in the mirgin indicate full marks. .
¢) Use of oalculating michines im peraftsed
Group A

The following table presents & disiriluiion.of weighte (measured to the
ne:xreat pouml) fe A siaple of 300 arzy recruite of a county. Average
weight and standard deviation of the distrilLution are knom to be
184.3 and 14.54 lvs., respectively.

Fit a normal curve t9 the data and test the goodness of fit.

weights( i nounde) frequoncy
150 - 158 9
159 - 167 24
168 - 176 51
177 - 185 66
186 = 194 12
195 - 203 43
204 - 212 -2
213 221 6
_ 222 2% 3 [,d

A educationist eclaims that the average weight of school-students in
Caleutta is a¢ the m2at 120 1bss, and that in & study made <o test
this olaim, 150 schosl students sclcoted at random, had an average
weight of 111.2 1lbs., with a standard deviation of 7.2 lba.

State, bgi-dng reasona vhethor the result of tha study suprorts
the claia of the educationist ? . [t'

A marketing study conducted in Boabay ahowed that in a randon saaple

of 200 housewives, 138 proferred beverage A to boverage B. In a

gimilar study in Calcutta, 162 out of 20C housewives preferred beverage

A to bevernge B. Test this significance of difference between tho .
wo proportions of preferences. [3)

Data on rice yield (xl)' tomperature (xz) and rainfall (x,) were collac-

ted over a peri'cd of 20 yoarp of a country. If x1 is the dependent

wariabvle and x, and X3 are the independent variables, test the
significance’ of partial regression co-efficients invdlved when the
tollo\ﬂng statistice are given

,

b3 = 1960 2% - 3388020 "
"13.2 - lO.le Exi xé - 464.71
fa

“

3 - 23396.10

whore x]'_, xé. x" stand for tha deviatiomsof the variates
Xys Xy Xy fron their respactive means. [ll}
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(11)

Ueing randoa number tables:

a) draw n nimple systemitic sample of eize 7 from a population
containing 40 unite.

b) draw a random sample mize 2 from & Normal populatisn with mean = 5,
and standard deviation = 10,

[give details of tha aethxl used and reference to pagae of tho tables

coneulted).

o) arrange 5 trea‘nmoats A, By C, Dand Edn 3 bLlocks 80 as to form
the lay-out of a randozized blosk experiment.

The following 4able shows the rroulto of a oozpletoly rnndéaiced
nutrition experiment coductel ~n “relve mica'with three rations
A, Band C. Analyse the data and find out the best trealment, if any.

gins in wight (oz)

A 3.7 5.1 4.4 6.8
B 14.0 1545 15.0 17.5
c 8.3 9.4 10,6 1.1

A Latin-square oxperizent was carried ous with .4 mrieties A, B, C and
D of whéat. The following table shows the lay~out and the yields in
suitable units por plot.

Propire the analysis of ‘'variance table, based on tha datas

B D A ¢
15 3 12 17
¢ A B D
8 i3 6 4
D B c A
4 27 10 11
A [ D’ B
12 7 5 17
G=eup €

Samples of siza 5 each w talzem from tern shirments of a product to
check the exiatence of asuimiable causes of varintion in a certain
quality characteristic. Tue inspaction results are being given below.
Examine the recults for coatirol.

shipamt averam range
1 56.0 4.4

2 54.6 4.0

3 52.6 3.4

4 55.0 3.6

5 534 3.1

-6 T 552 4.3

7 5343 4.2

] 5243 4.3

9 53.1 2.8

10 53.9 3.9

11 50.1 4.0

12 533 3.8

13 55.7 4.2

14 542 4.3

15 51.9 39
[walue of A, to vo ouppldnd. Also Dy and ;1.

(5

(€)

{20)

(15}
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IIDIAN STATISTICAL INSTITUTE

Computor's Cortificate Examination - Novembar 1964

Papor I (Practical) s Elomentary Computation

Time 3 S hours Full marks 1 100
(a) Figures in tho margin indfcato full marke.

(b) Voe of calculating machines is not permitted.

1. (a) Round off the following approximate numbors to five significant figuros
and find thoir sus. Dotermine the absoluto and percontage errors of the

(4)

oum,
95.00136, 0.00708761, 2.171312
0.191973, 312.015, 0.0237M173
(v) 1) A besm ond & pin wero found to mossure 10.6 faet and 0.63 inchos
rospectivoly, the mecasureconts being correct to the lest significant
digits Dotermine tho maximum possidble porcontage errora of the
readings and state which of them is moro accurate.
i4) Evaluate
61.276 X 3.15
11.4832
whore a1l the factors are approximate and correct only to the last
significant figure. Montion, to how- many significant figures the
result is corrcet.
11i) Below are given soms approximate nucbers and their relative errora.
Determine to ho# mwany aignificant figures the given numbers aro
reliable.
nunber rclotive error
1) 0.4405 .0009279
2) 1.413t 0000227 (3+4+4)
2. (a) Find tho products in three steps of multdplication. (4)
1) 3749 X 216636
i1) 7354 X 42428
The stops should indicate the process.
(v) Adopting short-cut mthoda determine quotient and remainder for tho |
following @ (4)
1) 425579 = 144
11) 163577 2 25°
Yo credit will Ve given for adoptingz routine procosses.
(¢) Evaluate by oasy mothods i (4)

1) B‘éx’agl
1) 13° . P
Yo credit will bo given for routine procosces,

Planan tnrn ~vor



(13)

('n) Write down the numbors far which tha logarithma, are givon bolow.

1) 3.7300552 41) 2.8100335  111) 0.827046

iv) T.2011512 v) 3471213 vi) 0.0569049 (6)
(b) Find tho eum corroct to fivo significant figuraa ¢

(1.2345)% « (1.2345)" « (1.2345)% « (1.2385)° « ...,

ereernes + (1.2345)7 (9
(c) 1) Find tha logaritha of 26 to baso 2.
11) Pind tho oubs Tootof 735.668

111) Find the square rootof 11:1486 ' (3+3+2)

(&) A particwlar funotion § (x, y) bas boen tabulated for the various
values of x end y given balow,

Calculato the values of tho function for

x=0.25 oand y =9

x- TS5 50 .10 01
8 5.0706 7.3441 13,3616 20.0902
10 6.7372 9.3418 T o15.9871 23,2093
1 T.5841 . 10.3410 17.2750 24.7250
13 9.2991 12.3398 19.8119 - 27,6883

.

(b) The temperature records af a place 'P' for any particular day betweon
0 to 24 hours are shown below 3

Hour of tho day 2 4 6 8 10 12 14 16 18 20 2 24
. : (m1agay) (mtanight)

('(‘;::g:::“t‘:;'_n nott) 9 47 49 53 58 65 M 78 72 60 60 57

Plot tho values on a square paper and find out graphicnly the tomperaturcs
you could expoct at 13 and 15 houra. (8)

Draw the graph of Cos x - Sin 2x farvaluesof £ lying between Ov&nd 90°|
honce obtain its oinimum valus within this range. (16)

Plot tho graph of the function y = 12 + 3x = 2 and oompute the approx-
mate aroa bounded by the curve and the x axis,. (1406)

ooo0d00
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IIDIAN STAT ISTICAL INSIITUTE
Computar's Cortificate Dxamination - Novenber 1964

Papor IT (Pmctieal) 1 Comgustion and Presentauon ot‘ Statistics

T™oo 1+ 5 hours . . Full marks @ 100

1.

2.

3.

(a) Figurcs in the pargin indicate full marks.
(b) Use of calculating machines i3 not permttted.

A sample survey wa3 conducted for collection of data on consumer expon-
diture from 500 houssholds, in the rural part of a country. The averago
monthly por-capita expondituroe of some solected items were caleulated
for groups denoted by A, By € and D where tho monthly per capity, total
oxpenditures aro respectively Rs. 0 -°10, R3, 10 - 25, .“5.—25—-5£:md

Rs. 50 & above, The combined astimato pooled over all classes .wg
donoted by E. : s -

The oolocted itens werae food, clothing, fuol and light, ront 2nd mis-
cellaneous, being denoted by f, g, h, i, and j.respectively. - Total
non-food and the total of food and non-food ware denoted by n and ¢
respectively.

Estimtes of aversge monthly por-capita values woro rocorded as follows,

:\h-0.6) B, = 14.82 Cr-24-11 D =18.62 ~ E_=~ 1.42

s 1 g

A = 0.00 B = 1.2 Cg= 4:83 "D = 1.80 E, = 1.3

"J = 0.41 B = 0.06 'ch = 2.02 DJ = 46.11 B, = 0.04

= 1.26 By~ 205 = 0.8 D -6 -’ 2.28 -
= 6.74 B, =19.5 c '-'-' 13.95 D, =111.99 ~ E" - 16,97

. Present tho above data in a neat tabular form with proper hcadmg
after supplying the missing figures. Also caloulato for tho expen-
diture class E only, tho percentages of per-capita expenditure on
the selected items to the per-capita total expenditure. (20)

'

Data for six monthly income groups were neoded for tabulation separately
for agricultural and non-agricultural closses of the rural population

of a country. Estimates for number of literatos and illitorates for
males and females separatoly were available,for each of the incoma groups.

Proparo a proforma with proper heading, keeping space for sub-totals
and totals whoraver nccessary for presonting the data. (10)

Mention for any five of f.ha following ftoms the pubucutto-m whoro the
information would be availablej give slao tho nume of the issuing autho-
rity and tho poriodicity of tho publications in ocach case.

1) monthly savings deposits with Schodulod Banks in India.
14) dafly agricultural wagoes in difforont statos of India.

111) monthly gross oArnings of GCovt. Raflways under difforent categories
and different rallways.



(15)

{v) nuzbor of t‘actorieo (a) on register at th voginning of the yoor
(b) newly registered (c) removed frea tha resistor *(d) on
rogister at tho end of tho rees {e) wairking on any dny during
the yosr and factories suLmiNSw‘ returrg iz 2i{fferunt s%Atcs
of India. i

v) monthly production exd inrtullaed 2ajasity of ebenito shoets,
rods snd tubes in Irdia.

vi) yoarly g::osa receipt of Imperd quiy u=d ™x~ise duly by Govt.
of India from Hotor Sph‘i(.

vii) enployment in Public ..‘Jctor undertakings in Irdia for a
particular yesr. (10)

Collect the following from the publisiiions tupplied to you and presont
thex in a noat tsbuler form. Xonticn tha sources fogathor with Page
number from whore you have compiled the data alorg wilh propor rotos
where necessary. Answor any two af the followirg

1) propare a statement dowirg the monthly value of IrdiaVa Foroign
Trade (Import Export and Balsnce of Trade) £ar a particnlar yoear.

11) prepara a statoment shawing the ectimated numter cf peraons
employed on Road Conatruation in difforent states and uiion
territories of India for a partcular yeer.

111) prepare a statement showing “ho nuober of Agrizultural labourers
* in du‘ferent states in India according to Cenaus 1961.

sv) propare 8 statement showing the qunn.ity anéd valuoe of AsLeston
. production in’the different otoles af India for any two years.

(10)
The following table shows the dietriduiion of the notfonal income ovor
different sectors af tho Indian enoromy.  CGivd.8 suitatlo graphical
reprosentation of t.h_o data. .. .
. _natioral ineome &t ractor cost st current
‘sector -+ pricen ia P 2B ( - 107)
. 1040-49 755152 1954255
1. agriculture . 42.5 50.2 43.5
2. wining, manu.(’nctu..riné y o
and emsll enterprises 4.8 16.8 8.0
3. comferce, transport . )
and compunication 16.0 1.9 1!?.1 :
4. other eervices 13.4 15.0 16.5
5. total - 86.7 99.9 96.1
(10}

Dleato_turn over
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Prepire & buitulie graph for the following Jdata relating to India'g
trade with the U.K.

valun in lnkhs of rupas

aonth inporta ( - ) cxporta ( + ) brlanca
August 1962 1509 1650 + 140
September " 1295 1€38 + 343
October " 1258 1615 + 357
November " 1619 1291 - =328
Decegber " 1419 1646 + 228
Jamary 1963 1452 1789 + 337
February " 1293 1232 - 6
March " 1453 1344 - 109
April " 1339 999 - 340
Uay " 1450 fjot1 - 439
leno :" :2919 1028 - 272
July 41 1331 -7
August " 1351 1584 + 234 (10)

The following data for 60 houscholds were collected in the Chittaranjan
Survey,_ January-larch 1955.

Tablo t Total monthly exponditure and percentage exponditure
on food for 60 households

el.no. of total monthly percentage 8l.no. of tctal monthly percentoge
bousehold expenditure expenditure houschold expenditure expenditure
(Rss) on food (Fe.) on food

1) (2) (3) (1) (2) (3)

1 © 41.80 83.62 b1l 135.34 66414
2 34.10 90.65 32 105.35 | 80.38
3 217,06 57.06 33 196.34 59.20
4 50.22 15.95 34 148.46 72.46
5 38.94 68.03 » 143.95 T1.99
6 41.69 70.86 36 111.51 €5.70
7 67.36 68.54 31 110.55 76.97
8 73.21 + 69,93 38 147.70 60494
9 53.12 69.49 39 128.11 63.27
10 75445 54,79 40 159.38 60.17
11 56413 79437 4 119.22 70.81
12 63.57 67.55 - 42 105.07 68.80
13 53.61 77.58 43 148,37 71.64
14 T14.75 ! 62.29 43 142,70 74.081
15 72.07 67.71 45 137.08 63.74
16 73.88 57.91 46 106.72 .54.01
17 79.56 72.56 47 120.13 56,56
18 99.35 70.79 48 103.10 57.51
19 98.86 60.09 49 178,98 49.98
20 83.68 68.32 .50 165,99 60,30
21 92.92 62.30 51 176,45 50,06
22 84.47 60.31 52 162.86 59,18
23 86.58 71.98 53 158.19 €3.10
24 76.92 ) 87.18 54 200.42 52.50
25 136.94 . 64.48 59° . 191.54 60.46
26 103.38 54.22 56 167.79 62.72
27 109.18 75.75 3 162.69 63.50
28 150.00 74.67 58 163.47 55.39
29 121.22 56435 59 183.42 44.80
30 137.25 60.60 60 173.47 46.05

(a) Propare tho two-way distribution of total monthly oxpenditure snd
porcantsgo expondituro on food, using suitable oless intorvals.

(b) Draw the ogive end also the frequoncy polygon of tho (mrginnl) (150067
distribation of total monthly axmanditors Ah#atwat Feom f23
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IIDIAN STATISTICAL - INSTITUTZ
Computer's Certificato Exomination - November 1964

Papor IIX ( Practical ) 1 Selocted Techniquos of Cooputation

5 bours Pull marks & 100
a) Figureo in tho margin indicate full marks.

b) Uso of .calculating michines jo percitted.

Caloulato tho value of R correst to three places of decimnla g

2 2 S @
X X
R-1¢x02 ‘6’24‘120-

for x = 0.1, 0.2, 0.5 and 0.4.

Find by interpolation, the value of y corresponding to x = 82.9

from tho values given bolow @ )
X -
81 19.2
82 © 20.1
83 24.2
84 26.8
a5 - 2749

Find by intorpolation, the value of x corresponding ta y = 89.0 .
from the values given below

(12)
= X
11 87.6
12, 88.7
13 90.1
14 92.4
{1) Find by Trapozoidal rule with h = 0.1, tho value of
, ' (9)
j (x2 +\/2x ) dx
1.7
(>) Find by Siopson's 1/5 rule with h = 0.1, the value of (12)
8.4
(x+ —£— ) ax
x
8.0

Pleagse turn over
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5. (a) Obtain by graphical mothod,the first approximations to tho three
roots of tho cquation 10!5_ 11 xZ’ 12x -7 = oO. (0)

(L) By tho mothod of repeated intorpolation and finer tabulation, obtain
ono of the roots corroct to 4 places of docimala. (12)

é. Solwo for x, y, uand v the sot of simultancous linear equations s
(15)
2x +y ¢ 10u+ 6v = T2
X =2+ 4u+20ve 30
3x = y+ 3u=-77 = 32
x+3y+ Tu+ 13v = 47

T. Evalunte the determinant s

15.129 23.860 . 1.19 0.9%
23.860 54.756  3.633 3.511
1.793 3.633 10.225 21.122
0.998 3.511 To21a22 60.516

(15)

0000000



INDIAN STATISTICAL IHSTIT‘JTg . )

Computer's Cortificato Examination - Naveabor 1964

'rr_\menSho[\ix";' I ST Full marke 1 100

" a) Thote who havo alrendy prmsed according to old
»'" ."rules ' in Part 1B, Secticn I only ®il) not be
required to answor Group Aj but will answer tho, .
questions in Group B.only, in tha time not exsending
3 hours, . .
b) Figures in tho wargin indicato full marks.
6) Use of caloulating machines is permitted.

GROUP A
,. (a) Tho following distribution is givon s

no. of porsons no. of no. of persons ns. of

per family fonilins per faoily fanilics
1 26 3 . 42
2 13 T
3 120 . 8 . 14
4 95 9
5 60" tedo 4

Obtain the geometric and harmonic moans of the abovo distribution. (2)

(v) Find the misaing frequencies f3 and f4 in tho following diotri-
bution, when it is known that tho mean value ¥ a 11,00, and N = 60- (s)

40T e . . e -

H;:H.s 9.3-9.7 9.8-10.2 1b.}-10.7 10.8-11,2 11,3-11.7 11.8-12.2 12.3-12.7 12.8-13.2

W 2’ 5 £3 4 14 6 3 1

2. From the follgming bivariate tablo, calculate (a) tha corrolation
! coofficient ana (b) tho corrolation ratio ‘fln

X.schronological ago (years) "

¥ 1 porformance test

(nmo taken to score) 5 6 7'8 9 10 " 12 3 14
60 - 64 1
55 - 959 3
50 - 54 2 1
45 - 49 o 2 1
40 - 44 1 4-2-.0.0..1
35 = 39 15 0 1 1 0
30 - 34 10 5 3 2 1 o0 o0 1
25 - 29 T 6 17 1 2 3 1 o0
20 - 24 o 4 6 0 1 o0 2 1
15 - 19 1 110 8 7 5 2 o0
10 - 14 2 0 4 5 4 6 5 (0+10)
M P S S f




( z ())
3. The following detaile about pricea and quantities of Textile Pibros
are given t

. . prices por 1b.(4n dollars) quantity (in zillions of 1lbs)
Textile varioty 1933 1954 1955 1956 1953 1954 1955 1956

Cotton 0.338 0.350 0.349 0.348 4,521.0 4,125.2 4,384.2 4,339.1
Wool 1.729 1.706 1.421 1.3T0 5053.8 389.9 428.2 454.9
Rayon 0.351 0.346 0.341 0.320 1,223.0 1,154.8 1,419.2 1,201.2
Silk 5.295 4.920 4.594 4.466 5.4 6.4 1.2 1.7

1) Construct link relativo index numbors of Textile Fibre Prices, using
the average of 1953 and 1954 quantitios as weighte.

i1) Chain those rolatives, to give index n\pbﬁrn with 1953 as fixed base.

CROUP_B

4. In a study conducted on 50 oxperirental units correlation Lotwen
three variates, X X, and x, wero cstimated as 1

Ty, = 0.791 1‘1} = 0.38 1'25 = 0.49

Tig.30 Tsaig o amd Ry g
11) If tho mean values and standerd devietinns of X % and x, Ve

1) Caleulate

i 3
given 8s
nean 8tandsrd doviation
X, 30.8 15.6
x, 46.8 . 32.6
x5 431 14.8

Calculate rogression co-efficient LI 3'

111) Sct up tho rogrosaion oquation of x; on x, and X5 and find
tha value of Xy when X = 40.3 and x5 = 60.5

5 Pit a third degree polynomial to %ko data given Lelow.

y
40
49
54
52
40
49
59

- ON W B NN =
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Estimto the trend in tho Beries given below, using S-year moving
“averages. Plot the original series and the trend on a graph paper. - (15)

coat of livirg C cost of living

year index number year, index number

1922 180 1934 - . 141
1923 174 1935 143
1924 176 .. 1936 147
1925 176 1937 154
1926 172 1938 156
1927 168 1939 .. 158
1928 166 1940 104
1929 . 164 1941 199
1930 154 T 1942 200
1931 148 1943 199
1932 144 1944 .. 201
1933 . o 195 203

0000000
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TiDIAN STATISTICAL LitSTITURE
* M .
‘cé:npu‘.\‘r'u Cortificato Examination = Novembor 1964

Paper V (Practical) s Eleoentory Statintical Hothods

2120 5 hours "Full 2arkyslco

1.

2.

3.

'
AVIS&EWN O

a) Thowo who have already pasved accordirg ¢ tho old rules
in Part IB Scetion ID or in Part IC Sectiom I will bo
exenpted from anuwering Group A ‘or B rorpeetivel « Thoy ghould
novever aMwwer gquostiony from tia other ¢ groups (1.0. fraa
B and C or from A and C as tho capd may Le) in timo nod
excecding 3 hwurs. -

L) Figuros in *he margin indicato full marks.

¢) Uso of ealowlating machines fa permftied.

GRCUP A °

The following table conizins a distrilution obLiained in J2C tosscs of
6 coins. Calculato the oxpected froquoncics of nuaber of hends, when
+ho chanco of getting a head dn a tous din C.5 for each coin using the
foraula for *ho binomial distrilution ~md test at 5 pereont level of
significance vhether the 6 coins are unbinged. . .

Huaber of leads ClLuerved frequoncies

1c8

A s*udy to dotermine whether ealesmmnagidp (as mensured by volume of
sales) ia independmt of a salemun's scnse of humour (ns moasured Ly
a cortain objoctive scut ) produced the reaults shiom in the following
table.

Voluze of Sengo of Jumour

anles Lovw Avrernro High
Low 15 61 52
Averago 123 100 103
High 48 67 n

Apply A suitnablo tost $0 exnmine whethor 4he lypoilwweis of independenoe
i8 %0 Lo acecepted or rejected.

Cn 4o brsin of n tout given -8 random samples of 10 students of onch
of 2 different uschooly, tha following rowgults were obiained.

Pleage tam ower
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Uariey obiained

Scliool = 1 ‘School - 2
() .. - (x,)
14 15
60 o B - 83
94 L LT
% 7 98
57 85
82 .18
4 ° 60
N - 94
53 . 93
69 82

a) fTest for ‘he differenco bedwacn thoe average porforawnico of the
studonts {n the 2 schoolg, aysuning equality of variances.

1) Also test for *ho equnlisy of warinnces of tho 2 groups of

otudents, [9+ 3]

Tho partial correlatisn coef€iciont of wheat yleld (‘1) with rain-
ﬁn (x ) enmin:\‘sng e effect of temperaturo (x} with tho data

collected over a poriad of 20 years of a cou.ntr_f iy Tio3® '0.36.
Tost 1¢s oignifioonce. - : : >

GRGUP B

Using random nuaber tables, and pm\g details of 'ho nathod usnd
_nnd.rofonmco to o pages of the tables used,

:\) salect a’ »i;nplo randon sample of sizc. 5 i‘,]- nplﬂ.cmnt .fm:n
n population containing 197 units.

b) eelect two datos at randon wn.hou*. replnoo:;cn'. froa tho year 1964.

o) solect 2 units with probability proportional to sizo (x) with
roplacement, from the following population

wit no. olzo (x)

3
30
15
20
u

[:]
13

2
¥ tgst

OV~ AVIawN M

-

Plonse turn over
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Total corTeotad Sun of Squares = 14136.16')5

RV

v)-

(24)

Volumoe measurvaents of 16 pots, t~ken Ly 4 Liveatigators, are givon
Lodow. [Each dinvestigator measured every pdd tuice. LUnke an analyuls o
of varfance of the dasa to oxanino whether thoro nre significont
differencau Lotweon inveatigatoru, Latvoen pods and whother thore iy
any investigator ¢ pot difforontial effoct. .

acasurcaenty (voluze in ec)

< Y
N mg\i{i A B ¢ D

pot
1 38 40| 21 34| 33 30 | 44 46
2 42 40| 42 40| 35 40 | 3B 47
3 33 40| 23 43| 34 42 |46 s0
4 12 12| 20 16| 15 26 |17 22
5 26 18| 28 22[ 19 30 |1 2,
6 6 8| 15 20 8’14 |10 16
1 50 52 52 %0 4 92 51 50
8 34 26| 4c- 41| 30 a2 |34 24
9 22 24| RN 28| 26 % {10 17
10 48 2| 6 53| s2 42 |50 4

R T & B LI IR, RUSEIC

CROVP_ ¢

In Mn‘;r"o.uploq"o{“uize‘lob ¢ach, tlie nuabor ‘'of defectivo iteny are -
found to beo 3, 3, 2,2, 4, 3,3, 6,5, 4,6,6,5,5,1,'4, 3, 3 3

2nd 2 rogpectively. Examine whewor the procose is under control or
not. ’ .

froa 25 samples of sizo § each, it iu fowid that

-25-_ 25
L X=35 and ZR =10
X T

Coaputo *ha control Limiss of X and R charta. {
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