INDIAN STATISTICAL INSTITUTE

STATISTICIAN'S DIPLOMA EXAMINATION, PART I—JULY 1047
Fmst Parer

Time allowed § hours, . Maximum marks 100,

(T4 is not nerraary to anawer all the questions in order to seeure finll marks.  Attompt
as many s yon like romemdiceing that the que-tions o not carry cqual marks and credit
will he given weeording to the quality of the answer.)

1. (a) Two dico aro thrown n times in suecession.  Find the least valuo of n so
that tho probability of throwing a doublo six oxcoods 1/2.

(1) Rolls are taken one by ono out of an urn containing a white and b black
balls, until the first white ball is drasen.  Show that tho expectation of the numboer of
black halls proceding the find whito ball is &/(a--1).

2, The monns of two samples of sizes n, and ny oro respeclively m, and m, and
their standard davingions ars reapactivoly ¢, and o,. Show that the standard deviation
of the sample obtained by posling togothar the two samples is given by

M o)+, 0,7 N, Ny

T e, e

In a closs of 50 students, a defeetivo student obtaing 30 marks below the average mark
obtained by the olier students.  Show that the standard deviation of the marks obtained
by all the students cannot bo lesy than 5-04. If this stondacd deviation is actually 64,
cnleulnto tho standard deviation, whon the marka of the dofertivo student are left out.

3. (s) Dofino Pearsonien beta-coofficients. Coloulute these for the distribution
p(x)="Constant 2?(1 —x)* 0gz< 1

(b) Assign tho following distributions to one of Poarson’s types :
dF=Ko =22 :n‘lrl:
I = \3
dF= 4/ ( l+m ) 2

dF=TK(1 - y)dy
N-p-2
Sa-m 2

dF =K~ de

4. {a) For the binomial distribution p(x)= "C, #” (1=p)" ™% show that the

mode is tho positivo integral value of z for which np—g&€xnp+p where g=1-p,
Delormine n and p if the mean is 00 and tho standard daviation is 3,

(b) A distribution is known to bo normal. Tho quartilos are 804 and 1432,
Caloulato tho mean and the standard doviation.
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8. () Riatho correlation encfficient hotwweon x and y. The variables are tranformed
into u and v given by u.3Az4 B and v=Cy -D. Show that the rormlation roofficiant
batween ke and v is also equal to R. Establish the incqualivy rolations botween the eorrv.
ltion endificient and the correlation ratio betweon twn variables.

{b) 7 and y are two varinbles following tho probability law
plry):-12x(x—y)? 0zl and 0Lyl

Examine whethor ¥ and y are indopendent,  Calenlaty the eorrelation coofficient
and the regression oquation of x and y.

6. Expluin and illustrate the uso of the concopt of regression.

Work out tho formula necessary to fib a parabolic rogeession curve to a givon body
of data relating to twn charnetors x and y (more than one valus of y corresponding to
evory z hoing nvailable and the regrossion of x on y heing wanted).

How should you test whether the deviation from parabolic regression is significant $

7. (n) \Write n rritical noto on tho concopt of the random sampling distribution
of a atatistic and iscusy its use in ‘tests of signifiennco’.

(h) A sample &, 2,,. .7, is drawn from a normal population with moan i, sad
wiandard doviation g. 2’ is an indopondent obsorvation from the samo normal population.
Find the distribution of the Statistin

z—o

_n_
¢ n-tl
- B " -
whare nz= X, (n=l1)e =2 (5-2p
(D} 1o

Tllustrate the answor to the part (u) by explaining how tho distribution ean bo used
to test the hypotlicsis that  now observation belongs to the same nor.nal populution
from which n provions sample of size n is known.

8. Give an account of the mothod of testing hypothesis based on large samplo
theory. Indicate the tests appropriato to tho following :—

(i) The correlation coofficiont R is 0-32 in a sample of sizo 400. Can you infor
that the variables are non-correlated ?

(i) Two samples givo 8-6 and 12-3 as means and 2-4 and 4 -1 us standard
deviations respectivoly. If tho samples are of size 121 and 144, can you
infer that the means are the samo ?

9. Obtain tho distribution of tho sum of squares of n standard indepondent normal
variatos, subject to & linoar restrictions. How does this onablo you to derive a suitable
tost for assnciation in a contingeney table. Explain the naturo of Yates' correction for
continuity, whon using the statistic, for testing association in a 2 X 2 contingeacy tablo.

10. Hero aro two samples

iy 0.7,6,5 20, ~2, —3.

(i) 6,4,3,1,0 -1

Test the hypotheses :

(n) That tho first samplo is from a normal population with zero mean.

(b)  That the second is from a normal population with zero mean.

{c) That tho two samples aro from tho samo normal populution with zoro mean.

(d) That tho samples are from the samo normal population.
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11. Bring ont tho essontial nature of the numorator 2 and tho donominator %
in tho ratio whose half logarithm gives tho woll known z-statistio
8’
EXI

P}
=3 08

There aro thres normal populations with moans sy, 2y and m, -m; respastively.
Two indopendent obsorvations

xy, £,
EN r’
Iy '

aro availuble from cach population.  Show that the four Jincar functions

', ry—x,” and z,

-/, T,—x, R Y
aro mutually orthogonal and that their expsetations are indepenclant of m, nnd my.

How doos this fiuct enable you to derive an estim its for g??
Obtain a tost of the lhiypothesis m, = my = 0.-

12, Writo explunatory notes on the following :-

(i) Law of small numbors {iv}  Spucious correlntim
(i) Fiducial limits {v)  Efficiency of an cstimate
(iii) Contingeney coofficiont (vt Method of Mum.nta

STATISTICIAN'S DIPLOMA EXAMINATION, PART [—JULY 1047
SucoNp Parenr
Timo allowerd 4 hours, Maximum Murks 100,

(It is not necossary to answer all tho questions in order to securo full marks.  Attempt
As many os you like roimombering that the questions do not carry equal marks and cradit
will bo givon according to the quality of the nnswer.)

1. What aro the chisf components of an cconomic time serica dnd bow could you
decomposo such a series.  Givo n genoral oxposition of the method, commonting on thoe
adoquacy or otherwiso of the statisticsl procedure employed in this connoxion,

2. How would you set about constructing an Index of General Business Conditons
in India. Explain what you would include us significant, where you would got your data
and what use could be mado of tho Indox when constructed.

3. Define incomce clasticity and point out its difference with prive clasticity. State
tho genoral mutliod of ovaluatling the furmor statistically from farmily budget data.

4. Cive i short account of Indian Uffivial Statistics reluting to trade. Show how
you would work out Indin’s balanco of trade with the holp of these stutistics.

5. \Write notes on any Lwo of tho fullowing :—

{n) Loronz Curvo; (¢) IFixed bnse versus chain Indox ;

{b) Indifleronce Curve ; () Logistic Curve.

6. To what uso, if any, can you put (i) vital statistics, (i) Marriage Repistor, and
(iii) periodic conaus figurvs, oithor singly or collectively, fur prepration of (n}a fertility
tablo, and (b) & mortality Lablo 3 Stato clearly the asswptions on which the tables aro
propared from these books and justify thaso assumptions having rogard to tho objees
of theso tables. Only a skotch need be given.
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7. Explain the gonetical structure underlying human bload groups with referonco
to both the systems {O. A, B, AB) and (M, N,MN). Haw doas thiz holp in laying down
corrert rulea fur blood transfusion and in some clucidation of the question of paronthood
in doubtful cases 7

&  Snpposo you wanted to assess by n sampla survoy publie opinion on the issus
of the portition of Bongal. What questioanaire would you framo so as Lo quickly get
at all shades of opinivn, and how woulkd you plan your onquiry and the analysis of your
dota ?

9. What items of information, broadly spenking are published in the offivial books
issued after the deconnind census operations hekb in India ? Suppose it is proposed to
holl quick nomusl sanple census operations in between docennial enumerntions, whirk
itosna woulil you consider most important for that purpose, and show liow woull you
plan those surveys ?

10.  Lxplain how tho normal probability intogral is used Lo reduce Lo quantitative
terms on nonumerical sealo performances and judgoments involved in various types of

cducational, vocational and psychologicul tests.

STATISTICIAN'S DIPLOMA EXAMINATION, PART I—JULY 1047
Paren III (Practicel)
Timo allowoed 5 hours. Maximum Marks 100.

1. Tho following figures aro supplied to you:

(a) Industrics Paid up Capital of Companies (in lakhs of rupecs)
Thoso included in At work at the end of 193940
tho indox of profits. coming under the various groups

included in the indox.
(1) (&)

Cotton Mills 38,99
Juto Mills 20,10
Coment 10,45
Tea 13,31
Iron & Steol 18,32
Sugar 1164
Papor 2,19
Conl 8,72

75,90 124,11

Total paid.up of all Companies in 1039.40 ... Rs. 3,03,51 lakhs.

(b) Indices of Profits (Baso 1928=100).

Cotton  Juto Ton  Coal  Sugar TIron  Papor All

Mills Mills Industries
1030 1546 136 96-2 130-1 170-4 2893 151-8 724
1042 700-7 492 2105 1103 2108 403-3 438-4 1604
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You aro askod to writa a short nolo (not exeoading 15 lin~s)on tho trends of profita
in Industries in India. Mako commonts on :

(1) Source.

(2) the adequacy and uppropriatencss of theso figures Lo givo you o picturo
for industrial profits in the recdnt years,

(3) tho rapresentativoness of the indax shown : Muko such [urthor calculutions ag
you may think necessary.

What furthor information would you like to gather on the abovo bafore you fool
yon ean givo n complete and wall rensoned roply?  Can you suggest how theso indices
ghould bo consbructed 8o as to allow for the inglusion of now companics and exclusion
of dehtnet oncs?

3. Write down tho oxpected coll frequencics from the obsorved figures on the hypo-
thevis that tho two attributes are indopond Culenlate Chi-sq and hanvo tost
for azgociation.

Musical Faculty

Good Botwixt Poor- Total
A 364 283 05 712

Mathe.
B 312 574 162 1048

matical
C 82 87 175 321

Ability
D +1 273
Total 179 2357

3. Draw 150 sot1 of samplos of sizo 5 (rom & normil populatiza of myan=10 and
standard doviation=-5.
Show that the froquency distribution of means of tha abovo get also follows

a normal law,
(Tablo of normal doviatas to be supplivd)

4, From tho fullowing data find the corrolation coollicient batweon blood pressure
and ago, and test its significanco. Find the fiducial limits of tha correlation
coolliciont on 95% probability level. Also test whothar the distribution of blood
pressuro can bo regarded as normal.

Blood  ——————
l_'rvssum 10- 15 20-  25- 30. 35 40 45.  50. 60- 63-70
in m.m. e
39. 1

46- 1 1

51- 2 2 4 [ [ 5 2 2 1

57 6 1] v 30 23 1 10 5 [ 2
63. 28 33 121 I60 101 100 75 41 4 4 6 2
69. 1 26 107 168 158 108 68 35 27 11 11 5
76- 18 20 64 71 70 33 21 18 26 8 1 2
81. 7 12 61 80 107 62 63 30 A 6 7 2
87. 10 8 14 19 10 9 0 3 2 2
93- 3 8 1 18 12 12 1l 8 JETE S |
09- 2 1 [ 3 8 4 1] 4 2 {
105- 2 3 2 1 l,

111- 1 1 1 1 11

1117 1 1

123.129 1 1



STATISTICIAN'S DIPLOMA EXAMINATION, PART I—JULY 1047
Parer IV (Practical)
Timo allowed 5 houra. Maximum Marks 100.

1. Arrango the following figures in a suitablo disgrammatic form and mako
commonts on the consumption of coal in various indusbriey.

Consumption of Coal by varions Iniduatrios

Railways  Steol Bunkers  Exports  Cotton Bricks & Soft
works® Toxtilo Tiles®® Coko
1939 8,457,687 2012027 602,000 1,688,092 l.74)lTOOO l.'.’;l_.'_)l)l) 888,082—
(858,800)
1040 8,738,358 3.223,187 487,000 2,112,231 2,029,000 12417 052,825
(368,700)
1041 9,501,382 3,395,850 480,000 1,734,580 2,435,030 1.382,000 957,733
’ (907,400)
1042 9,348,014 3,235,108 347,000 422,001 2,258,000 1476000 431,858
(1,033.200) -
1043 9,734,443 2,988,800 - 346,692 — - 354,335
1044 10,144,863 2,017,043 580,939 202,628 1,699,976 070,214 445,721
(730,289)
1945 0,173,727 2,011,488 1,140,700 122,111 2,010,820 1,243,335 317,222,
(589.540)

*lucluding ongincering works (figs. oaly in stool works)
*¢Including Potteries & Coments.

2. In order to study quantitatively how tha Forsign Damand for Julo {y) was
baing influonce:d by tho differont factors—prices of raw juts (z,), businass eonditions
at tho appropriats markots (z,) and pricas of rolated goods (z,)—figuras woro collactail
for 10 years 1920—1938 and tho valucs of y, x,. z,, z,, noted. But theso values instewd of
boing given as absoluta values have all boon quoted in tho Table bolow with roforance
to tho yoar 1020 as baso :

Dovolop tho doinand eurve to show how tho differont factors influenco soparately
and jointly foreign domand for raw Juto.

Can you suggost why rolative valuos and not absoluto values have boon used

Year y X, x, z, Yoar y z, z, I

1920 — — — —_ 1930 0-77 0-60 083 07l
1921 0:99 000 077 04l 1031 095 .0-73 0.82 08
1022 126 1-12 1-26 162 1932 096 0-78 0-77 0°85
1023 114 001 1-20 1-01 1033 1-33 0-87 1-19 100
1024 1-08 111 0-93 113 1034 1-00 0:90 1:00 094
1026 0-03 1-67 1-11 1-17 1035 102 1-16 I1-14 097
1026 1:00 ©0-835 1-08 0-80 1036 108 .00 1-13 0-80
1027 1-26 v-87 0-09 1.06 1037 o091 14 L0 o0
1028 1-01 1-04 1-0¢4 1:02 _1238 092 000 078 0‘9}

1920 090 0:05 1-11 0-80



3. The following data give the commercial intorest ratesin U.S. A. por quarter
during the yonr 1900—1013.

Caleulate the seasonal ind~x by asuming a straicht line trend and from the tend
aml the sensonnls, build up th=narmal.  Finally ealealato theie eyele (=) amel expross
tvm as pore ntage doviation eyele.  What farthar caleulation woull you suggast ta

make this eyele comparubly ta any ntha: cyele.

1000 910 1011 (D12 1913

QL 38 47 41 30 53
Q2 40 48 38 42 5.7
Q1 42 56 42 51 6
Q. 55 53 43 690 33

4. With a view Lo rdetermine the metcorolagical fiv tor which givo riso to signiflennt
variation in yiold per acre of cotton, Milowing ob:evations wara rvord: L:

Years Yield ratio Sopt. rainfall Nov.M1x. Tomp.
n (2 [&)] )
1012 1077 - 57-1 Il
173 1180 177 972
1914 108 -2 a1l 1025
1915 803 813 1nl-8
1916 1022 1531 078
1917 1573 928 215
1918 1222 1730 278
1019 1210 870 09.7
1020 108 -8 1430 09-1
1921 541 684 07
1922 00 -7 214 081
1923 712 170 93-1
1924 756 1035 1035
1025 128 . 1354 28-6
1928 1220 98-8 971
1027 1257 1579 10} -0
1028 119-5 167 -4 Wi

B 1029 120 -4 680 100 -7

1030 1014 1379 985

1031 87-3 786 99-1

Calculato the multiple corrolation eoafficient of yield with tho mateorologicel fuctors.
Caleulato tho forecasting formula for tho yield of cotton and eompare tho estimated
yield figures with offcinl figures.



COMPUTER'S CRRTIFICATE EXAMINATION,—MAY 1047
Pant 1A, SeeTion 1
Timo allowad : 2} hours.
(No caleulnting machines will be provided, No credit will he given for incomplote
!Il‘l‘hpp'\‘ ﬁﬂﬂ“‘(‘r).
1. Ewvaluate:

B 3 3%900

{ii) 137.14-2-070=0-31305+0-10 137
(1 —xry) .
)
2, TIndiente which of the following statements aro likely to be wrong :
(1) the present population of Tnlin is nearly 4000 lakhs
(2) nabont 909, of the people of Madras Presidency are Muslims
{3) the square root of 3 s 2-1437
{1)  the squara of 543 is 2048

, whon r anid y take values 0, 02, 0+4, 0-6 nnd 0 8.

(5) in the United Provinees the number of malo childron born ovory yor ia
nearly twire the number of female children born
Q)

wealthy familics spend on fonl n largar propartion of their incom~ than
poor funilics
() denths in Culeutin are more froquont in winter than in summor
(8) thoaverage arra of land enltivated by a family in Bengal is loss than 15 bizh
(0) the temprrature in Cawnpore during Summer oftan risas abovo 105°C.
(10) the distance from Caleutta to Bombay is more than 3000 miles
(11) ina certain village 47 per cont of tho total area is undor puddy, 26 por cont
is under jute, 39 per cent is wasto land and the rest is lying fallows,
or
'A'is youngor than 'R’ by 2 vrx. 3 months, while ‘C’ is older than ‘D’ by nins months
and youngor than "A’ by 1} manths enly. ‘E’ whoso ago is just one month moro than
*F* has got tho same ago a4 'G*. 1T°G” ix souior to ‘B’ by 6§ months and has just attained
18 years 7 months, what is tho age of cach, A, B, C, D, E. ' ?
@. Copy out the following tablo correcting any mistakes you can datect.
Statistics of measages by Govornment Telegraphs.
(figures in  thousands)

Yonr State Privato Total

Number Value Number Valuo Number Value
Rs. Rs. Rs.

21 1788 15144 16334 16265 18122
1220 2120 14120 15038 15355 17187
1197 2168 13304 14218 14501 16354
852 160l 12301 14222 13243 15823
803 1511 72436 14202 13239 15113
834 1430 714080 14658 14023 15997
844 1480 14152 04351 14096 15820
072 163 14686 14397 16658 10030
1037-38 020 1651 12822 12790 13742 144l
1038-30 058 1560 12584 12285 . 13542 13845
Total 10834 16040 135707 142903 245474 160343
8




4. Tho following is from the “Esstorn Economist™ of Fobruary 28, 1047.
Reserve BANK OF INDIA

“"ompared to tho preceding week the roturns for the weok-endod Fobruary 14 show
only small changes in tho issue departmant. An increase of Rs. 02 lakhs in notes in cir-
aulation nt Rs, 1237-82 crores is accompanicl by a drop of Ra. 83 lakhs in notes held
in the banking department.  Total notes aro lower by Rs. 21 lakhs at 1257-22 crores as
agninst an increaso in silver coing from 14 -85 crores to 19 -64 crores.  Thore is an impro-
vement of Ra. 133 erores in Contral Governmont dopoaits at Ry. 43547 croros, while othor
QCovernment accounts have sharply down-trendad from Ra. 2071 crores to 17-37 croros.
Bankers' bulaneas aro higher by Rs. 6-41 erores at Rs. 7442 crores. Bills discountod
fiow an incrosse of Re. 60 Inkis ot Re. 3:45 crores and investmonts an incroaso of
Rs. 521 crores at Rs. 5095 crores.”

Arrings the above information in o tabular form placing comparable figurea in
parallel columns.

Or,

Tha following are the family budgots rolating to nino middle class fumilies in urban
Bengnl, for tho month of April, 1947, Tho size of family, oamely, the total number of
porsons living in the family is showa at tho top of cach family-schoduls numberoed
serially from one to nine.

Arrange tho data systomatically in a tabular form and find the (a) per head and (b) per
family exponsos undor tho following heads :—

{i) Total food (it) Total clothing
(i1)  Others {iv) Totul of all exponsus,

Alss find the parcontago oxpondituros undor esch of thy first thraa hoads to the
grond total.

What ig the avorage numbor of porsons per faily ?

Item of oxpondituro Amount Item of oxpondituro Amount
3.—a8. Re.-as.
Family (1) Family (3)
Sizo of Family-4 Size of Family—2
Rico 24-3 Dhuti 4- 8
Pulses 3-8 Other Foods 33- 9
Fish & Meat 10-7 Bed Shost 8- 2
Dhuti 8-8 Shoes 10-11
Ront 10-5 Vogotables 18- 5
Other Food 5~1 Fish & Meat 16— 4
Other Clothings 3-8 Ront 12- 8
Total 65-8 Total " 101-15
Family (2)

Sizo of Family—06

Family (4)

Eggs & Meat 8- 4 Size of Family—3
Sareo 13- 6 ; -
Coal 2-3 Potato - 2=
Vogatablos 11- 2 th S-Ig
ico 3@— 0 Dhuti 4+ 3
Oil & Ghoo 6-6 Sugar & Gur 8
Light 2-5 Tea +— 6
Other Foods 14-12 Spices 1- 8
Other Clothings 3- 4 Butter 2-12
Other Exponses 7- 8 Other Foods 36- 4
Total ) 103- 2 Total 62-1}



tom of Amount trom of Amount

expenditure Rs.-ns. oxpandituro Ra.-os
Family (5) Family (7)
8ize of Family—7 Sizo of Family—8
Rico & Pulsecs 40- 2 Pulsey 3-8
Swenter 6 4 Milk 12-13
Other Fouod 35- 8 Riea 40~ 0
Other Clothings 12- 2 Rent 35~ 7
Ronts & Taxes 10- 8 Total Clothings 2410
Others 12- 0 Other Foods 40- 2
-
Total 116- 8 Total 157- 3
.anil_v (6) Family (8)
Sizo of Family—3 Sizo of Family—2
-_
Conl ete. L3 Medical 12- 0
Other Foods 42- 17 Cigarcttes 1+ 4
Cinema 6-2 Ten 88
Toilota 8 4 Furniture 23-5
Genji 2- 8 Rent 46
Vogetables 16- 0 Rico 12-0
Figh & Mont 8-0 Other Foods 38- 4
Othor Clothings + 6 Clothings 11- 0
Total 96-12 Total 143-11
Fanily (9)
8izo of Family—4

Coal & Light -3

Rent 12- 8

Total Food 66-12

Shirt 11- 8

Total 06-15

5. Tho following are the records of output in the month of April of copying inan
office with 27 computers :-

Two workers attonded for 23 days each and copied a total of 21,000 iters, whilo ve
copied 32,480, attonding 25 days cach, thirteen copied 47,560, attending 18 days eath,
8ix copiced 38,212 attending 16 days cach and one copied 15,200 attonding 26 days.

Find out (a) tho avorage rate of output in copying from the above (i) per day per
worker, (ii) por month por workor, and also (b) the averago attondance por worker per
month,

Or,

1f 1020 three-digited figures in copying takes up a day and if again 840 of such
figures can bo added poer day by one worker, what is tho number that may be oxpected
to bo both copied and added in & day, if theso aro dono together?
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COMPUTER'S CERTIFICATE EXAMINATION,—MAY 1947
Part IA : Secrion IT
Timo allowed : 3 houra
(No machines allowed. No eredit will bo given for incomplete or sorappy answer.)
1. (a) You aro givon a table showing casce of sicknass per 100 porsons (olassified

according to agoe) in fivo departments of the buikling trado. Exhibit the material in
a graphical form.  Write o note on tho feature of tho data.

Ago Groups 15-24 25-34 3544 45-54 55-04
Trado
Underground labourers 66 -2 638 79-3 932 029
Cementers 46-8 48-7 50-0 739 809
Painters 373 438 446 50-8 765
Masons 364 351 38-2 437 451
Mason’s Labourers 07-8 84-5 744 80-0 85-5

(b) By a graphical mothod, find the area of the triangle formed by

x=2y+12=0
z+ y+ 3=0
bx— y—21=0

2. (&) If a=34562-73 and b=28347-912, find the value of the =square root
of (a>—=b*). (With the help of logarithm tables)

(b) Find the valuo of the series correct to four decimal places

(¢) The following table gives the values of some functions for two given
values of the argument. Find by simple interpolation the valuos of tho functions corres-
ponding to the valuo 1-36572 of tho argument.

Argument  (z) 1365 1-360
v(z) ~000789  —0-00083
logT(z) 09492617  0-0402194
e F 02553808 0-2551254
Sinh z 183017 183220

3. Tha following is tho frequonoy distribution of marks in English at the school
loaving certificate examimation of U.P. in 1819.

1



Class-limits Frequoney

1- 6 2
6—10 8
11-15 23
16—20 61
2125 131
26— 30 248
31-35 354
36—-40 441
41—45 307
40—50 333
5156 186
56—60 107
61—-65 38
86—70 14
11-15 4
7680 2
81-85 0

(i) Draw a histogram.

(ii) Calculate the mean and standard dovintion of tho above [requency distribution.
Find approximately tho numbor of boys gotting marks above (moen)+2 (standard
deviation).

COMPUTER'S CERTIFICATE EXAMINATION,—MAY 1947

Part 1B : SECTION ]
Time allowed : 3 hours

(Machines and tables allowed. No credit will bo given for incomplete or scrappy answer.)

1. The following tablo shows the pricee of twelve itema of oxpenditure for the years
1930 and 1036. Calculato the Cost of Living Index for 1946 with 1939 aa base using the
figures in column six as woighta.

Averago Market Prico in Rupecs

No. Commodity Units Prico in Rupees Weighta
1939 1846
1 Rico Seer 0-14 0-40 11-87
2 Atta » 0-13 0-34 3-24
3 Fish " 0:57 2-10 651
4 Meat " 0:60 208 220
5 Pulsos » 0-18 0-78 2-28
8 Lggs Scoro 053 2-20 063
1 Potato Seer 012 064 2-08
8 Othor vogetables ” 010 0:30 4-28
] Mustard oil " 0-48 143 3-42
10 Gheo " 159 5-86 424
11 Sugar " 0-20 0-84 1-88
12 Conl Md. 0-68 * 1-37 2-61




following fAgures give tho weekly trafflo indox for the years 1044 to 1048
of an Indian Railway.

283 154 20-0 &5-9 16-8 217 7-2 194 12:9 31-0 36-1
27-8 200 100 28-7 145 22.2 35-5 41-8 240 319 15-0
26-2 10:0 246 56-5 14-1 22.5 348 I5-0 22:4 194 156
26-0 36-9 23-9 68-3 32:2 210 32:7 156 33.7 197 13-1
410 390 6-8 17-8 320 6-5 10-8 136 32-1 38-8 127

19-1 129 33:1 15-7 22-
205 7-3 331 157 34-

8§ 198 157 192 7-4 383
1
19:2  7-2 222 13-7 325 375 12:7 138
8
5

4

20-0 13-1 18:5 23:8 404
22.8
1

650
195 356 21-8 130 3186 370 163 13:0 24-1 15-}

13:5 340 408 24-3 32-5 151 207 7.2 234

(a) Arrango tho figures in a froquoney distribution form taking five unita as
longth of class intervals.

(b) Calculate ¢, 8, and 8,.

(¢) Propare a cumulative frequency table and find the semi-interquartilo range.
Also find tho ratio of somi-interquartile rango to standard doviation.

3. In a plebiscite for eliciting public opinion regarding the partition of Bengal,
the verdict of votors ard classified under tho heads yes, no, indifferont. Che voters
are clnssified by communities (Hindus, Muslims, Christians and others) and also by
dlistriets (1, 2,....... e ...28). In cach district agnin tho voters are differontiated
as rural and urban.

Proparo a skoeleton table to represent thoe result of tho plobiscite in a neat form.

4. Fit a curve of the form y=a Fbz+cxt to tho following dats.

Year Yoar Year

x) (x} (¥ (x) v
1920 87 1926 606 1932 1520
1921 198 1927 1000 1933 2119
1922 247 1928 1001 1934 1948
1923 326 1929 1314 1935 2527
1024 422 1930 1170 1936 2976
1925 583 1931 1573



COMPUTER'S CERTIFICATE EXAMINATION,—MAY 1847
Part 1B: SecTron IT
Timo allowed : 3 hours
(N.B. Credit will be givon for neatness and precise answora.)
L. {(a) The foliowing tablo pives an obwrved froquoney distribution of tho heights
of the students of n certnin age:

Heightin - Frequency  Height in - Froquenoy

inches inchos

58 2 68 258
59 L | 60 231
60 7 70 118
61 10 1 99
62 26 72 38
63 40 3 15
64 74 T4 2
(i1} 142 75 1
60 220 76 0
67 230 7 1 I

(In the column for height the mid-psint of tho class-intorval is indieated.)

Assuming the mean nnd the standard doviation, worked out from tho abovo table,
to be 07 inches and 24 inches rogpentivoly, calculate tho oxpected frequoncies if tha
distribution is taken to be mormal. Stato whothor the diserepancies botween the
caleulnted and the observed fraquencics aro atatistically significant.

(b) Aro all symmetrical distributions normal?

2. (a) A contractor purchesed a very large number of a certain type of coppor
shoots from a manufacturer. The contract speeified that the mean thickness of the
sheets should bhe 0:022 inch. The contractors measured the thickness of a ran-lom
samplo of 100 sheets and found that the mean and the standard deviation in tho sample
woro 0:020 inch and 0003 inch respoctively. Had tho contractor any valid reason
to complain?

(b) The heights of two groups of soldiers consisting of 100 in cach group,
wore moasured and the following results were obtained.

Group Mean Standard Deviation
I 6751 inches 220 inches
hig 0224 ,, 295

If tho differonces in the avorage hoight indicate racial differences, do you think
that the two groups of soldiers camo from differont races?

3. Draw bar-diagrama to roprosont any one of the three following onquiries (a), (b)
or (o). ’
14



(Aotual figures must also bo quoted at the bottom of the diagram in a tabular forn,
mentioning also tho sourco of the data.)

(a) Export of raw juto fromn India for any throo conserutivo yoars showing tho
following details: export to United Kingdom, oxport to Gormany and oxport to tho rost
of tho countrics.

(b)  Production of wheat in British India for any threo consscutive yoars, showing
tho following dotails: production in tho Punjeb, production in tho United Provinces,
production in the rest of British India.

{c) Population in Bengal (oxcluding the States) for any threo consecutivo periods
at tho intervals of 10 yearo, showing the fullowing dotmils: population in thoe Burdwan
Division, populativn in the Dacca Division and population of the rest of Bongal.

4+ The following table gives tho population of the United States ab intorvals of
10 yoars from 1820 to 1870 :—

Years  Population Years  Population
{(in millivns) (in mullions)
1820 98 —EG_O‘——_‘.’_.’!.:—_
1830 12:0 1860 314
1840 171 1870 38-8

(8) Calculate the population in 1853,

(b) Suppuso the population I’ (in nmllions) is given by the oquation F* -5-3 (1:3167)¢
wharo ¢= (z—1500)/10, and z ropresents the year (i A.D.), calculnto thoe valuss for tho
population for the years shown in the table.

(c) Draw a graph showing the actual and tho calculatod values of the population
for the difforent years.

COMPUTER'S CERTIFICATE EXAMINATION,—MAY 1047
(Supplementary)
ParT 1B: SecTioN 1
Timo allowed : 3 hours

(Machines and tables allowed. No credit will bo given for incomplote or scrappy
answor. )

1. Scrutinizo tho following caloulating sheet using soms mathods of check.

z Y = v zy

25 35 6-25 1226 876

2.5 30 62 9-00 760

30 50 9.05 25:00 15:00

40 70 16-00 47:00 28-00

45 66 2039 30-26 24-06

50 80 2501 6400 40-00

56 8:0 30-256 64:00 40-00

60 100 3600 1000 60:00

© 7 80 7-0 3800 4900 4125
85 10:6 4179 10725 68:25
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3. Find the arithmotic mean and tho standard doviation from the fohawing data.
Wookly onrnings of stonographors and secrotaries,

Now York City, May 1037.

Woeekly oarning Number of stenographers
and socrotaries.

$10:00to $10-00 363
$20:00t0 §29-09 2,171
$30-00t0 $39:99 1,084
§40:00 to § 4000 579
$50-00L0 850-99 214
$60-00to § 60-99 69
8§70-00to $70-90 17
$80-00to $89:98 [
$00-00to $09-99 4
$100-00 to § 10009 1
5,413

Find also tho median and tho mode of the above distribution and verify whather the
rolation (Mean—ode)=3 (Mecan—Modian) approximatoly holds good or not. Calculate

Moan—M
also the measure of skownoss dofined by Sﬁ;éﬁ%ﬂ

3. ‘Tho following figurcs givo the yiold of Alfalfa in tons per acre (z) and the labour
spent on cultivation in hours per acre (y).

Tons (z}

To
Hours (y) 1-4-1-7 [1-8-2-1 | 2:2-25 | 2-6-2-0 | 3:0-3+3] 34-3-7[3-8~4 1

18-19 2 2 3 1
18-17 1 2 ] 1 1 20
14-15 1 10 23 1 35
12-13 1 5 27 12 45
10-11 3 17 15 7 42
3-8 1 8 11 5 1 24
6-7 5 3 4 1 1 I
6 2 1 2 5
Total 8 14 41 60 56 10 4 192

{1) Find the rogrossion equation of z on y, and (2) find the estimated yield per acre
when tho labour spont pot acre is 14 -5 hours.

16



4. The figures bolow give tho yield of sugarcane by blocks and varietles in a
randomised block cxprriment.

Block
Varioty t 2 3 4 5 )
A 248 227 210 218 216
B 245 239 210 2056 210
(o] 238 205 191 224 211
D 254 188 180 216 200
E 248 226 M2 245 218
F 225 212 194 211 202 215

Find by analysis of variance whother there is any significant difforence botween the

varieties.

COMPUTER'S CERTIFICATE EXAMINATION,—MAY 1047
(Supplomentary)
Psrr 1B: Srcrion IT
Tine allowed : 3 hours
(Machinca and tables allowed. No credit will bo given for incomplete or sorappy
answer.)

1. The following tablo gives the frequency distribution of heights of 1000 studenta.

Height No. of Height No. of
in ems. students incms. studonty
155-167 4 179-181 125
158-160 8 182-184 92
161-163 26 185-187 00
164-166 53 . 188-190 22
167-169 89 191-193 4
170-172 146 104-196 1
173-175 188 197-199 1
176-178 181

Mean hoight is 175 -3 cms. and standard doviation iz 858, Fit a normal curve to
tho above frequency distribution and tost the goodness of Gt.
2. (a) Two groups of rats (80 in cach group) wore woighed and found to have the
following menn woights and standard doviations:
Group I Group IT
Moan weight (grams) 2149 167-3
8.D. of woight (grams) 520 20-5
s the difforence in woeight botweon the two groups significant?
(b) An analysis of tho wage paymonts beforo and ofter the settlomont of a wage

disputo shows that the averago pay has incroasod from Rs. 26 amonthto Rs. 29-5a
17



month, and that tho atandard deviation has changed from Re. 3 to Rs. 4-5.  Tho pay is
not only higher after tha settlement but also more uniform. Do you agree ?

3. Draw bar ingrams to ropresent tho following facta:-"India exported in
1036.37, 048.495 tony of cotton, in 1017-38, 413,123 tong and in 1938.39, 405,007 tons,
Of tho total quantity oxported in 1936-37, 111,147 tons wore sent to U.K., 433.223 tons
to Jnpan and tho rest to other countries. Tn 1937-38, 70,554 tons wero oxported to UK.,
242,695 tons o Jopan anul the rest to othor countrica.  In 1038.39, 73,307 tons wero
oxported to U.K., 216,248 tons to Japan and the rest ta othor countries™.

Arrrange tho abovo figures in n table.
Name: tho publications from which thov data could bo collected.

4. Tho production of artificial silk fram 1923 to 1030 in & ¢ rtain country is given
Lelow in millions of pounds.

Year  Production

1923 05
1924 127
1925 171
1926 233
1927 323
1028 452
1929 654
1630 D18
Caleulato the expooted production figures taking as the graduating formula

y=00-03 (1 -417)%
where y=production ; z=number of yoars that have elapsed sinco 1022.

Show graphically the discrepancy botween tho observed and oxpected (gures.
Do you consider the agreoment botwoen tho observed and oxpeoted figures satisfactory ¥



COMPUTER'S CERTIFICATE EXAMINATION.—MAY 1047
Pant 1C: Secriox I
Time allowed : 3 hours

{Machines and tables allowed. No eredit will be given for incomplete or serappy
answor.)

1. {s) Monny investeid in National Savings Certificate inrrenses by 509 within 12
yoars. Asanming uniforim compouiul interest. find the rate of interest per annum. Assum.
ing the same rate of compound infereat to hold good, within how many years the amount

should have doubled ?
®
(b) [n the Binominl Expansion (3.:74»;;) find the value of the term independent
of x

2. Find the thren partinl correlntions and the three multiple correlntions from the

data :

Serial T y s Serial  r y z
No. No.

105 30 10-0 13 14 6-8 325

2 163 69 470 14 86 6-1 00
3 130 63 353 15 133 -0 540
4 118 42 315 16 108 A4 28-0
5 98 46 150 17 75 47 -7
] 108 8-1 485 18 129 57 285
7 9 48 185 19 171 6B 59
8 161 7-1 59-8 20 104 3.7 113
9 84 50 278 21 133 85 37-3
10 82 55 19-0 22 165 G4 330
11 114 4-8 200 23 02 40 222
12 94 58 207 24 139 LY 07
25 86 735 470

3. Ina cortain exporiment on manurial treatment with Nitrogen (n), Phosphorus
(p) and Potassium (k) the following layout was arranged :

p n np k . nk (1 npk pk
188 122 183 152 114 [ ) 194 189

n nk pk npk P 3 np (1)
129 73 174 172 197 120 100 15-6

nk np n P (n npk pk k
1047 17-5 104 18-0 98 16-6 175 143

In tho abovo tablo (1) donotes no treatmeont, n, p, k denote only one kind of manure,

%\k. pk, donoto two kinda of manures, and npk all manuras.  Draw up un Analysis

of Varianco Table to test the significance of the main cffects and intoractions of tho
manured, ’
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4. Correct all the mistakes in tho following tablas:

Jagaddal Cost of Living Tndox, 1942 and 1045 with 1041 as baso

1042 Cost of Living Indox

Investigators mzan
+8.D,
Blocks 1 1 983 v v

1 120 122 122 124 124 12220435
2 122 120 121 124 118 121+ 100
3 121 123 121 121 121 1214£0-40
4 1y 122 120 123 121 121 +0-71
b 121 124 124 124 124 1232000

Mean+8.D. 1214200 1212-04 12141-80 123+2:17 122+2.32 1924038

1045 Coxt of Living Index

i 270 280 275 271 270
2 203 205 254 260 269
3 204 274 278 272 2060
4 203 274 271 269 263
b 200 279 208 274 284

Mean+8.D. 264+2:00 273451 279+4-52 276+4-87 272+5.21

COMPUTER'S CERTIFICATE EXAMINATION,—MAY 1947
Pant 1C: Section IT
Time allowed : 4 hours.

(Machines and tables allowed. No eredit will be given for an incompleto or
scrappy answer.)

1. By taking logarithms, and solving by tho uso of detorminants, the resulling
linear equations, doterminc tho values of z, y. ¢ which satisfy tho equations
¥ 4F = 200
3° Y 5% = 2105
4% ¥ 7f =l

2. Supply the missing value in the following two-way table

2 3 x 4 b 8
4 5400 50-07 47-94 4836 4563
Y &8 3276 29-34 ? 2626 25-4)
8 26-95 22477 21-03 1989 1911
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3. Analyso tho results of the following Latin Squire exprrimont end prasant your
rosults in the form of o nest analyais of varianes table.

T D

504 416 | 3122

F oA

571 3 2720
2750
2719
2072
2316
16659

Can all the treatisents be regurded oqually offective ?

Is the trentment F botter than A Y

4. Tho following figures <how the not carniags (in units of 1 raillion dollars) of
Public Utility concerns over a period of 5 yeurs:

Jan.  Feb. Mar. Apr. May June July Aug.

1026 869 616 607 395 549 537 49-2 49y 638 730
T2 44 069 654 64D 6102 59-2 639 536 70-2 189
‘28 700 743 728 68-0 07-T 07-3 023 618 814 010
T20 92:0 800 85D S30 8253 100 710 730 920 100-0
'30 92:0 90-0 $8-0 89-5 86-0 83-0 70-6 75 88-3 8§00

Caleulato the indox of seasonal variation in the net earnings.

el

Indicato tho chief sources of statistics available for either of the following:
(1) Agrioulturo

(2) Industrial Production & Industrial Libsur Csailitions,
aod indicate in broadest outlines the nature of information availablo.
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