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COMPUTER'S CERTIFICATE EXAMINATION, 1951

, Part 1A: Sectiox 11
Timo: 3 hours , : Full marks 100

(1) Answers to the different groups aro to bo given in seperato books.
(2) Uso of Calculnting machines is not permitted.
{3) Figures in the margin indicato full marka.

Gnour A

1. (n) Solvofo rz )
o 43222 4+ 12832 4 051 = 0.

(b) Evalunte:
<12 + "/2 - 38

for valuesof r = 524 10 829,y = 068t0 80,z = 35 o 44 with the hmfupp;aprimc‘
tables. . 20
> 2, (i) Uning tho values given: below of weights snd indices, calculato the weighted
mean index of () Food and (b)‘Fuolu.
-+ (ii) Ubsing the values of indic 3 obtained under (i) anda'so tho valuos given below

of wonghts and indices calculuto tho cost of living index by compulmb‘ﬂm ,«poghted
averago of the scparate indices Food, Fuel, ete.  *

Food items Weight Index ¢ Fuclitems Weight Index
Rico 33 383.3 . Keroseno 27 258.2
Ata | 1 402.5 Firowoor 35 310.0
Dal 8 015.9 Coal 25 502.1
Gheo | 5 823.8 Matches 13 320.0
Oil 5 Gl1.0 100
Ralt 1 251.1 "/Ulb
Spices 3 991.6 ‘Clothings” index  =8§82.0 347
Sugar 2, BU3. 4 .

Refreshments 7 353.3 PRent” index =315.0
.\l‘ilk 7 415.0 .

Fish 9 w7.1 “Miscellancous™ index=441.8
Vegetables 9 711.4 .

1=y
P=1

_-77—-,

3b

Weights of different groups

Groups Weights
Food (1] A
Fucls (] -7 sv¢-3,
Clothings 8 .
Rent , -
Miscellancous *# “ 12"+ 2 L

Gy em——

100 ' 20

3. The following table shows tho distribution of incomo and expendituro of a
numbeg of familica. Find the mean and standatd dovintion of tho incomo distributios
and tho moan and standard dovigtion of the expenditure distribution of all tho fami?*
tokon together.



Expenditure (Ra.) 30-35 3540 4043 43-50 50-55 53-60 60-65 05-70 70°75 75-:
Income (Rs.) |
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Grovr B

4.(a) Evaluate Y for the valucs, z=1 to z=10 from the rolation:
* y=28.78 Yz
(b) with the help of mathematical Tables or otherwise, find the value of
09.18x0.465x(l.0003)'i
T 1000.3x0.00305712

5. The following is & statement compiled from the census returns of a certai
‘tate:-

Population in lakhs

Census

year Hindus  Muslims  Otliers Total
1871 27.0 19.8 3.5 50.0
1881 28.0 20.4 4.0 52.4
1891 29.6 21.6 4.4 53.6
1901 31.8 23.1 ‘4.8 569.5
1011 35.4 24.9 4.7 85.0
1921 « 86.8 27.1 4.8 G8.7
1031 38.2 30.1 4.8 3.1
1041 39.4 33.2 4.9 7.8

(s) Reprosent graphically the growth of population by decades and the relati
swth by communitios.

(b) Make estimates of the population by communities for the years 1922 st
37.

COMPUTER'S CERTIFICATE EXAMINATION 1051,
Pant 1B: Sectiox I (First set)
Time: 3 hours Full marks 100

Answers to the diffcront groups are to be given in scparate books.
Uso of Calculating machines is pormitted.
Figuros in the margin indicate full marks,



, Grovr A

1. The table below gives the index of prices of farm products in U.S.A. during the
period 1910-1948.

Year Index Year Index Year Tndex
1010 103 1923 142 1036

1911 95 192¢ 143 1937 122
1912 99> 1925 156 1938

1913 102 1026 146 77 1039 95
1014 102 1027 141 1940 100
1915 90 1928 149 1041 123
1916 119 1029 148 1942 158
1017 . 118 1030 128 1843 192
1918 208 1031 87 1944 106
1919 218 1932 65 1045 208
1920 212 1933 70 1946 . 234
1021 ¥ 124 1034 00 1047 275
1022 131 1935 109 1948 285

Computoe a five-year moving average, nnd :imw A graph showing the data and the
moving averages. . " 235

L}
2. Tha following table shows the distribution of 203 familics according to total

yearly expense and the porcentago of ycarly expenso for food.

Totnl.ycarly expense in dollars

500-  700- 000~ 1100~ 1300- 1500- 1700- 1900~ 2100-

56- 1 |
%, 52 1 5 1
°7 48- 4 10 5 2 1 ] .
89 44 4 12 4 2 8 3 1
gy 40- 3 0 8 13 8 2 1
&< 36— 2 5 11 8 (] 3 2
H g 32— 1 5 2 5 [ 8 2 .
3 ng. 1 3 2 4 4 1
S& ag 1 1 3 1 3

20 1 2 2

Calculnto the correlation coefficiont botween total yearly expense and pereentage
of expenso for food. 23

Grovur B . ’

3. Tho following dnta show the weight in grams of fixed length of wool thread from
50 ““ends" being spun on two bobbins, 25 ends to each bobbin. The interest lica in two
factors, tho variation betwoen the bobbina and the variation in the 25 enils on the same
bobbin, according to their position.

(n) Sct out tho appropriato analysis of varianco for botween bobbins, between
ends and tho rosidual.

5



Tawrz
End Bobbin Number  Totals

Number
1 2
1 7.80 7.23 14.73
2 7.52 7.81 15.33
3 7.70 7.04 15.64
4 7.83 7.04 15.87
5 7.78 7.89 15,67
[ 7.73 8.23 15.96
7 8.07 8.27 18.34
8 8.01 8.54 16.85
9 8.22 8.24 16.46
10 .24 8.35 16.59
11 8.17 8.29 18.46
12 8.09 8.54 16.63
13 8.11 8.45 16.56
14 7.98 8.43 16.39
15 8.09 8.47 16.56
16 8.04 8.33 16.37
17 7.18 .47 18.25
18 8.11 8.63 16.74
19 8.17 8.31 16.48
20 8.12 - 8.31 16.43
21 8.13 “8.10 16.23
22 8.01 8.01 16.02
23 8.17 1.92 18.09
24 8.P3 8.27 16.32
25 7.91 7.92 15.83

199,61 204.89 404.60

(b)” Derive the oquation of lincar regression of weight of wool thread spun on t
‘End Number' taking into nccount the totals of the two bobbins fcr the first 20 ends onl8
{c) Setout the nnnl)sna of varianco 80 an to show what part ¢f the \urmm
between the first 20 ends is explained by the lincar regression. !

COMPUTER'S CERTIFICATE EXAMINATION, 1851,
i . Pant 1B: Srction I (Socond sot)
‘Time: 3 hours Full marks 100
(a) Angwers to the diffarent groups are to be given in scparate books.

(b} Use of Caleulating machines is permitted.
{¢) Figurea in the margin indicato full marka.

Grour A
1. The frequency distribution of wages of 526 employees is given below.
. Yearly wages No. of
in dollars employees

400- 599 3

800~ 799 10

800~ 009 10

1000-1199 39

1200-1399 82

1400-1599 103

1600-1799 121

1800-1999 101

2000-2100 33

2200~2399 12

2400-2599. 1

2600-2799 2

Calculate mean, standard doviation, and 8, f for the diatribution, using suits!
¢1) cksin the caleulation, Calculate alao median and the quartjlos,

6



2. 'ﬂ-.‘? prices of agricultural eommodities for 1946.47 and fcr the month of
Pecomber in 1030, are givon bolow along with the value of output of thess

rommoditios in 1940-47. [

Prices o Valusofout.
Commodities . Unie put in million
. . 194647 Doc., 1050 ° rupoes
Re. 8. P, Rs. a. p..
K}

Rico md. 1312 0° 1312.0 ' 8364
Wheat md. 211"0 911 o 2207
Jowar md. 6 0 6 800 818
Bajra md. 613 0 8 00 3i3
Maize md. - 712 0 13 0 0 205
Rarloy md. 720 720 484
Groundnut 531 Ms. 148 0 0 171 0 O 850
Rape scod ‘' 658 Ie., 10T 0 0 174 0 O 853
Linseed md. 2 00 2520 102
Castor seed cwt, 34120 28.8 0 4
Cotton, raw 784 Tbs. 406 0 0 433 0 O 701
Jute, raw 400 Tha. 87 0 0 200 0 O 556
Toa . 1 3 4 1m|n 534
Coflee 28 Ibs. 39 0 42 0 0 40

Caleulate the weighted Indox ber of prices of these commodities for December
)50, taking 1946-47 as base. : 20

Groter B

8. From the records of a school medical examinstion the data for the table
iven below are found. .

y 7 8§ 9 10 11 12 13 Total

38 1
39 4
40 15
41 24
42 at
43 41
44 38
45 52
48 49
47 54
48 66
49 48
50 55
51 37
82 34
83 28
‘Bt 12
85 4
868 2
67 4
88 3

Totel 40 80 108 103 109 96 &4
\- 1671 3460 4850 4873 5358 4849 2818

z=gage in years, ymlheight ia inchos.

7



(a) Dorivo the oquation of lincar regression of height on age and analyse tho to
variation in heighta 30 as to exhibit that part of it which ia explicablo as duo to a;
and further that part of tho latter which is accounted by the linear regreasion of heigi
on ages,

(b) On ecrutiny of the original materinl, it appearod that the height, 51 inches:
a child aged 12 years was misrcad as 41 inches while proparing the table given abe:
Mako the corroction, rocalculato tho regression equation and sct down tho rovie
analysis of varinnce.

COMPUTER'S CERTIFICATE EXAMINATION, 1951.
ParT IB; SEcTioN 1I (First set)
Timo: 3 hours : Full marka 100

(a) Answors to tho different groups are to be given in separate books.
(b) Use of Calculating machines is permittod.
() Figures in the margin indicato full marka.
Grour A
1. The frequeney distribution of the weighta (in grams) of a number of iron be

is shown below:—

Weight Frequency
87.8-69.0 [)
69.0~70.2 30
70.2-71.4 42
71.4-72.8 60
72.6-73.8 94
73.8-75.0 120
75.0-76.2 102
76.2-77.4 60
77.4-78.6 54
78.6-79.8 14
70.8-81.0 12

It is known that tho mean and tho standard doviation of this dietribution are
ams and 2.55 grams respectively.

(a) Assuming tho above to be a random samplo from a normal population,
out the expectod froquencies corroaponding to the given obaerved frequencies and
tho goodnoss of fit (of tho assumed normal distribution).

(b) Find out tho values of tho ordinates of the hypothetical normal curve at
following values cf tho varinto:—70.8, 73.2, 75.6 and 78.0 grams.

2. Tho following tablo shows the froquoncics of a number of people har

different eye-coloura and hair-colours,

Hair colour
Attribute Total
Fair  Brown Black Red

Eyo-colcur
Blue 1708 807 189 47 2811
Grey 046 1387 740 63 3132
Brown 115 438 288 16 857
Total 2829 2632 1223 116 06800

Assuming that tho abovo is a random sample, test whethor thero is any associ
botwoen eyo-colour and hair.colour in tho population.

8



3. From a very large papulation, 1600 porsons woro chosen at random and their
monthly wazea rarorded; tho mean wage was found to bo Rs. 330 and 10 annas, while
tho stan-lard devinticn was Rs. 12 and 4 annas. Do you think that the mean wago for
the population ns a wholo may be R4. 351 and 14 annas?. 10

Grovr B

4. (a) Find tho value of

0.2:013 L 234 tog, x,
when z=2.31,

(b) Tha following tablo gives I (u,p) for different values of u and p. Finil the
value of f{w.p) when v=6.23 and p=3.81 by lincar interpolation.

| : |
B u
- —
6.2 6.3 ‘ 6.4
2.7 | .0081130 | .00s3050 | 0936374
(3.8 | .0980781 | 0943675 | .0038I45
3.9 | 0950418 | 19933390 | 0085003
o 20

5. The following tabloe gives the military expenrliture (y,) and the total expendi-
ture (y,) of the Government of India during thn years 1923.24 to 1931.32. Calculate
the percentazo of military expendituro to total expenditure {y,) and draw the graphs
of y,, y, and y, ngainst dilferent yeara on the smne graph payer.

1026 1927 1928 1929 1930 1031
~24 =25 —27 —24 20 —30 -3t -—32

Yenr 1023 1924

Military Expendituro 610 GO0 60D 61D 56O 580 590 583 5539

2160 2220 290 2220 2300 2304 2201

20
6. For any five of the following items of information write the nnme of at least
one publicaticn from which you can get tho information.

{i) Gross nmount of import duty collected at all the ports of India in the month
of January, 1931,

(i) Harveat price of winter rico in India for the 5 years 1938-39 (0 1942-43.

(iii) Number ¢f trado disputes in India resulting in stoppago of work, nmnber of
worker involved and number of man duys lost during December, 1950,

(iv) Averago percentuge nhsentecism in December 1950 in the Milla of Bombay,
Ahmedabad and Sholapur.

(v)  Farninga from carrying rico (in husk) by rlass I Railways in Indian Union
during the year 1949.50,

(vi) Number of Ration carila registered upto onel of June 1947 in Caleutts indus-
trinl arcuy.

{vii) Number of inalea haviag production of raw materials as the prinvipal mesns
of livelihood in Burdwan District in 1041,

9



COMPUTER'S CERTIFICATE EXAMINATION, 1951,
Part 1B: SectioN 11 (Socond sot)
‘Time: 3 hours Full marks 100
(a) Answers to the different groups aro to bo given in scparate books.
(b) Uso of Calculating machines is permitted.
(c) Figures in the margin indicate full marks.
Grove A

1. The frequency distribution of the heights (in inches) of a number of students
is shown below:—

Height Frequency
54.0-55,2 (]
£65.2-56.4 30
50.4-57.6 42
567.6-58.8 (1]
5R.8-61.0 04
6).0-81.2 120
81.2-62.4 102
82.4-83.68 [14]
63.6-04.8 54
064.8-60.0 14
06.0-67.2 12

It is known that the mean and the etandard deviation of this distribution are 60.8
inches and 2.85 inches respectively.

(a) Assuming thoabove to bo a random sample from a normal population, work out
tho expocted frequencies corresponding to the given observed frequercies, and test the
goodness of fit (cf tho assumed normal distribution).

(b) Find out the values of the ordinates of tho hypothetical norma! curve at the
following values of the vuriate:-57.0, §9.4, 61.8 and 64.2 inches. 25

2, One thousand subjects of English, French, German, Italian and Spn'nish nationa-
lity (supposed to bo chcsen at random) wera askerd to name their preferences among the
music of those fivo nationalities. Tha reaults are shown in tho form of a frequency table
below.

(E=English, F=French, G=German, I=Italian and S=Spanish)

Nationality of music preforred

Nationality Totala
of subject E F G I S

E T a2 18 75 47 30 200

F 10 47 42 41 40 200

G 12 23 107 36 22 200

1 16 20 44 76 44 200

s 8 63 30 43 (1) 200

Totals 78, 179 298 243 202 1000

Test tho associntion between thoe nationality of tho subjoct and the nationality
of the music preferred. 15

10



3. From s collection 1,00,000 stone-blocks, 000 blocks were ¢hosen st randcm
aa1 their weights rocoroded; the moan weight was found to Lo 16 manuda and 3 seers,
while thaie standard dovistion was 4 meIx, 2 soerm. What aroe the limits within which
the mma weight of all the 1,00,000 blocks is likely to bo? 10

Grovr B
4. (a) Evaluate:
50" 4 2and
1 + log, 5.0

(b) Tho following table gives z for different values of x and y.
Find 2 when z=.14 and y=.86 by linear interpolation.

y
z
.4 .8 .6

1 L3183 L2010 2630

2 .3078 L2830 L2573

3 22043 .2728 L2498
20
8. Thoe t of augar tent (y) in an aqui solution at diffcrent time inter-

vals (r) after addition of acid to it is given below. The relation between the sugar
content (y) and the timo interval (x) is given by:

y=280 56—0.0]08;

Represent graphically tho observed and oxpected values of y.

X [ 43 90 150 210

Y 131 114 00 81 07

20
8. For any five of the following itemas of information write the name of at lenst
ony publication from which you can get tho information.
(i) Production ¢f yarn and woven goods in Bombay city in the year 1949,

(ii). Numbar of porsons between tho ages 21.25 unemployed for less than ono
year in thoe district of Birbhum in 1041,

(i) Numbher of deaths duo to cholora in Baranagar during the years 1939 to
1913,

(iv) Numbor and earning from passengers carried by all Railwoys in Indian
Unioun during the year 1949.50.

(v) U.its of Eloctrical Energy generatod and eold in the Indian dominion during
Docember, 1950,

(vi) Aroa irrigated from Governmont canals in different districts of Bihar during
the five yecars 1938-39 to 1042.43.

(vii) Total valuo of principal articles of morchandiso imported by sea and air
from foreign countries into India in January 1051 10

it



COMPUTER'S CERTIFICATE EXAMINATION, 195).

P'anT 1C: SeeTion 1
Time: 4 hours Full marks 100

(a) Anaewers to the different groups ure to bo given in separate hooks.
th) Uxo of Culeulnting innchines ix permitted.
{¢) Figures in the wmargin indicato full murka,

' Guovr A

1. Tho follewing duta reluto to the Schopper and Ricgler frecnckn teats cn paper
pulp sunples taken at hourly intervala during the benting process,

Teat on Puper Pulp samples

Hours of beating 1 2 3 4 5 6 7T 8 9 10 1112 13

Schopper and Riegler

Freeness: Degrees 17 21 22 27 36 49 56 G4 80 86 88 92 04
Dotermine graphically the appropriato curve to bo fitted to the datu and find re.

cisely the valies of the constants of the equation to the curve. )
s

2, Analyso the following data with a view to grading the different treatments in
proper order. .
Yield cf Nupier gruss in Srs. per lino

Blocks 1 2 3 4 5 ¢
Treatments
(‘ontro} 88 63 35 2 27 32
Iono & Dung 89 L3 44 13 41 6l
Dung 81 0 56 63 63 63
Niciphon 03 o4 13 73 77 83
Bono and Rape 1ny LX) 48 87 83 L]
Bone and Castor 132 112 84 88 96 08

20
Guotr B

3. Tho following tablo showa tlie crop year prices of wheut at Minneapolis and
Liverpocl and the production of wheat in tho United States for different crop years:

Crop-ycur pricen, h‘ru(lu':tion '(.‘rop-_\'cur prices, 'Prmlurliun!

cents per bushol | 0,000,00 cents per bushel | 0,000,000
Crop year ——, bushels in Crop year f———— ———— bushels in

At Min- |At Liver- United At Min. lAttiver-| United

nenpolis | pool Stotes neapolis | poct States

T £ \ EA x I Y I Iy

1891-02 84 14 68 1003-04 00 00 ({13
1892-93 68 8 o1 1004-05 1nt 07 56
1893-94 59 73 51 1005-04 &4 08 7
16894-95 A} 70 54 1006-07 84 N kL]
1R05-00 57 78 54 1007-08 107 110 a3
1896-07 1 80 52 1008-00 118 122 64
1897-08 04 117 01 1000-10 108 17 8
1898-99 09 85 77 1010-11 103 107 63
1899-1900 08 87 66 1011-12 108 114 62
1000-01 3 86 60 1012-13 & 112 73
1901-02 72 B8 76 1013-14 88 108 3
1902-03 70 8Y 69
Calculato: 7,4y and test its signilcance. pH



4. Evalualoy ==x i e~ for integral values of z from zero to ten, 8nd determine
s,,pl.i:-nlly the valuo of x for which y is maximum. 10

5. (n) Find tho present worth of Re. 2521 duo five yeura henee at three per ceut
compound interest.

(b) Caleulnto tho approxiniato valuea of |1 for integrul vulues of n from cleven
to fifteen with the help of the following formula;

Ln=¥‘.21rnnng-n 5
G. From statistical tables find:
1]
| A
(i) Ordinate of a norinal curve y= 176—5 e U forx=-0.23 and x=0.31, and

find thoe arca under this curve between theso two values of x.
(ii) Upper and lower 69 valien of X2 for 21 d.f.

(iii) Upper 5% valuo of 2=} loy, F for n,=8 and m=17. 10
COMPUTER'S CERTIFICATE EXAMINATION, 165},

ParT IC: KrcTiox 11
Time : 4 hours Full marks 100

o) Answers to the different groups aro to be given in separute books.
i) Uso of Caleulating machines is permitted,
(¢) Figures in tho margin indicate full marks.

Guoutr A

1. Bcelow is given the frequeney distribution of 1,000 tests of fibre-strenth of
a variety of Surat cotton:

Strength-cluss Frequeney
(grams)

0-0.9 38
I.o- 1.0 165
2.0- 2.9 188
3.0- 3.9 159
4.0- 4.9 137
5.0 5.9 1
84.0. 6.9 81
7.0-7.9 43
R.0- 8.9 29
2.n.9.9 19
10.0.10.9 13
11.0.11.9 (1]
12.0-12.0 0
13.0-13.9 11

Total 1,000

Ascertnin the approprinto type of Pearsonian curvo to bo fitted to data. 13
2. (s) Interpolats the misxsing valuo in the following table

n=degrecsof  Ono percent

freodum values of 1-sta-

tistic

3 5.841

4 4.004

5 4.032

@ —

1 3.409

B, 3.355

9 3.250

13



{b) Tho following tablo gives cerlain values of a function f(n, ¢)

e (i 15° 30° i 60° 5 W
n\\

8 2306 2,203 2261 2925 2,008 2078 2.1%

12 2170 2135 2067 2.163 2064 2168 2.1%

Find, by interpolution, tho valuo of f(n,e) for (i) n=11, nml 0 = 49°47’, (ii) ns
and ¢ = 37°30".
3. Evalunte tho determinant . ‘

1 0.70 0.60
R= 0.70 1 0.40 .
0.60 0.40 i

Find al4o tho co-factors of tho three unit elements and in each case ‘ovalunte 1]
expreasion

\/ 1- ~Co: l‘nctor *

Grotr BB

4. Preparo a layout for a manurial experiment with 6 blocks and 5 treatment
besides a control,

An arca of ground was sown with peas and divided into twentyfive equal size
plots. The plots reccived fivo different fertilizer treatments:—M, N, C, P, and K
The actual layout is showa below.  The figures give yiclds in pounds per plot.

N P K [y M
172 . 164 154 160 178
C K M P N
156 152 180 161 171
M N C K P
175 167 163 138 160
P [ N M K
157 158 170 183 162

K M r N Cc
155 173 154 166 159

Apply tho techniquo of analysis of varianco to test if all tho treatments con b
regarded as cqually effective. a

8. Tho following figures show tho net ecarninga (in units of 100,000 rupees) of
Public Utility Concerns over a period of five yenrs:

Jan Feb Mar Apr ‘may June July Aug Sept Oct Nov Dee

1920 669 616 007 595 549 557 402 499 569 600 G658 703
1027 744 669 654 64D G612 592 539 536 619 633 702 78f
1028 700 3 728 689 77 675 623 618 GR2 737 814 010
1020 020 860 850 830 R25 790 710 730 800 830 920 1000
1930 020 000 880 893 860 830 706 7i5 808 841 883 8N

Calculato tho index of scasonnl variations in tho net earnings. 20

14



6. For any fivo of tho following itema of infromation relating to India namo at
loast ono publication from which you will obtain the information:

(s) Weekly wholesale prices of oilsceds

(b) Monthly exports of pig iron

(c} Monthly production of sulphate of ammonia

() Monthly index number of wholesale prices of metal products

(¢) Number of industrinl disputes {Annual)

(f) Monthly collection of sales tax in Calcutta

{g) Pas«engers killed (Anoun!) 10

STATISTICIAN'S DIPLOMA EXAMINATION, 1931,
5 PArer It THEORETICAL STATISTICS (GENERAL)
Time: 4 hicurs Full marks 100

3) Answers to the different groups are te bo given in separato books.
b} Figures in the margin indicate full morks.
¢) Use of Caleulating machines is not permitted.

Groter A

lttempt question No. 1 and any two of the reat from Group A.
1. Comment carefully on the truth or falsity of tho followir.g statements:

(a) A lagro number of stone chips (C;) of fuirly wniform aizo (ns indicated
iy the eneflicient of variation) are mixed with a sinaller number of chipa (C,} which are
10t 80 uriform. Obviously the uniformity in the sizo of the chips in the resulting
nixture cannot bo lesa than that of C.

(b) It is reported that Yule's cocflicient of association as weil as tho
oeftizidnt of colligation {in respect of tho two attributes under study) are nearly equal
o ~1. \We may thereforo safely concludo that the attributes occur together eather rarely.

(¢} If a map with nccessary details is available a simple way of sclecting houses
with oqual probability ia to perform tho following operation for the requisito number of
times. Throw a random point on tho map and then select thio house noarest to this point.

(1) A method of choosing a sample of villages (i.e. localities with a pcpulationof
3,000 or less) with probability propaortional to sizo of population, without recourse to the
method of ‘cumulativo totals’, ia to fix from a cow.plete list of localitics (i.c. villoges and
13ns) showing population of each unit—a villago at random and then to include it in tho
~ample only if its population is not leas than a randomly chogen number between 1 and
5,000. The whole operaticn is to bo repeated until the requisito number of villages is

inctuded in the mamplo. 20
| 2. Explain clearly how tho utility of tho usual interpolation formulre depends
upon the closenesa with which tho variablo under ideration can be rey ted locally

by a polynominl of fuirly low degree. Ilustrate your answer by means of the following
problein in which attempte aro to bo made to cstimate the value<f P for (o) x2=0.5,
(("’'=7) and (b) X*=53, (n’=29) by interpolatiop frem Table XIIin *Tablea for
Statisticians and Biometriciana, Past'I' The relevant portions of the Table
reproduced hero for ready reference.

x* Pforn'=7 x* Plorn'=? x' T forn'=29
0.985612 6 30  0.363218
2 0.910609 7 40 p.oce12s
3 0.808R47 8] S50 0.006457
4 0.078676 9 60 0.000407
8  0.543813 10 70  0.000019
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3. Anurn dontains 2 whito and 3 black balls, and a socond urn containa 3 wh;.
4 black and 2 red balls. ‘Two balls choson at random from the firat urr: is teanaferred -
tho second, and thon twc balls similarly chosen from the scccnil urn aro retumed toy
first. Find the chance that tho fina!l and initial distributions cf tho Lalls according .
colour in oither urn aro identical. |

4. Throe points aro taken at random on & line of length L. Find tho me
distance of the intermediate point from the middle of the line. Assumeo uniform dis:
bution of probability.

5. State and prove the Limit Theorem roncemAing tho convergence of the hinom,
to the normal distribution.

Crovr B
Ansicer an three questions.

6. Show that the sum of squarcs of n indepondent normal varinbles witli mee
zerd ond variance urity is the x!-distributicn with n d..f.

Const.e — ¥ X' (xt).."-' dx

Also show that if ¥ and Z are twa indcpendent veriables with x!-diatributions with
and nd.f.respectivoly then Y + Z has a X -distribution with (m +n) d.f.

7. Write a note on the mathematical set up of the randomised block and lat
aquare experiments explaining the assumptiona clearly and the method of snalysis.

8. Lot M be tho median for o pample of size n from a normal distribution w:
mean m and varianco o1, Calculnte the large sample atandard crror ¢f M and comps
this with the standard error of tho sample mean z-

9. Write a noto on the transformations used for tho stabilisation ¢f varinnce, wh
a sct of random variables hove

(i) binomial distribution with different values of p, whero p is the probabili

+f success,

(ii) Poison distribution with different mean values m.

Discuss the utility of these methods in snalyeia of variance.

STATISTICIAN'S DIPLOMA EXAMINATION, 1951,

PAPER 2: APPLIED STATISTICY (Goneral)
Tine: 4 hours Full marks 100

(a) Apswers to the differcnt groupa are to be given in scparate books.
(b) All questiona carry oqual marka.
(¢) Uso of Calculating mochines is not permitted.

Attempt any three guestions from each group.
Grour A

1. Discuss tho principles of lomizaticn and of local control with roference
agricultural fio'd exporimenta and point out their saliont featurcs. How will you cho
botwoen randomizod block and Latin aquare lay-outs for trying out a given number
treatmonta? Prepare  a lay.out using Latin square for an experiment consisting of £
treatinents,
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2. Discnss the advantages of a ‘Factorial expetiment’.

Explain tho baiis of tha practice of confcunding applicable to factorial experiments.
itustrate your arawer from a 2x 2x 2 experiment in which (i) tho three-factor inter-
action i+ eonfounded with bloeks, (ii) tho two-fuctor interactions are partially confounded
with blocks.

3. Give a critical nccount of the statistical methods that are usually adopted
for studying tho growth of populatione, commenting on the adequency or otherwise
of tho Indian Census data for this purpore, *

4. Describo tho two usual methoda of standardization of crude mortality rates.
Explain with reasons which method you weculd use for comparing the mortality experi-
enco of (a) industrial insurance companics, aud (b) a emall tuberculoris hoxpital.

5. Fcrono ard two traits (supposed for simplicity to depend respectively on cne
or two genes) writo a short critical note on the nature ¢f (a) autosomal, and (b) chromo.
somal inheritance, contrasting the two types; and for two truits contrasting further
under each type (a) tho caso whero the genes are located in the aame autcsomo or chremo.
«wmy with (b} the case whero the genes are Incated in different autosomal or chromosomal
pairs.

6. By crossing o doubly heterozygons individual (An Bb) with a doubly recessive
one (na bb) you have certain numbers in the different poasible classcs of offspring.
Eaumorate theso clnsses and then discuss a suitablo statistical technique by which,
fromn tha cbaceved data, you con test independently the three different hypotheses

{a) The character A ia segregating in tho 1:1 ratio.
{b) The character B is segregating in the 1:1 ratio. .
(e} Thero is no linkage between A and B.

Grouver B

7. What does a Wholesalo price index number attempt to measure? Prepare a
scheme for constructing such an index for India and comment on the existing index
numbers of this typo in India, in tho light of your proposed index.

8. What is meant by business eycle? Describo 8 method for obtaining the eyelic
component of a sories ahowing tho number of persons employed in manufacturing
industries, by mcntha, for the poriod 1920-1050.

9. If tho cyclic component of the Index of Industrial production is given for the
same period and region, how will you find the relation between these two characteristics.

0. Whuat do you mean by agricultural atatlstics of a country? In the light of your
definition, oxumine the present agiicultural statistics of India with regard to ita exhaus.
tiveness and suggest suitablo methods for collecting infcrmation on thoso items which
aro found wanting.

10. What aro cost and varianco functions? How are they obtained? Indicato
how you will uso theso functions for planning & samplo survey for obtaining area culti-
vated under the major crop of your State.

11, Why is intelligenco testing important in education? How does it differ from
achievemont teating? Stato tho ossential requisites of intelligence tests and describo
in brief how you will proceed to construct o sot of such tests to bo given to a batch of
school 2hildren.
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STATISTICIAN'S DIPLOMA EXAMINATION, 1051,

S PAPER 3: STATISTICAL INFERENCE.
Time: 4 hours Full mnrka 100

(8) Answera to tho different groups are to bo given in separato books,
(b) All questions carry equal marks.
(¢) Uso of Culculatiing machines is not permitted.

Attempt any two questions from each group.

Grovr A -

1.. Carefully comparo and contrast the theory of “Fiducinl Probubility” of R.A
Fisher and tho theory of “Confidenco Interval™of J. Neyman. Try also to give a shor
historical sketeh of ench of the thecrics.

2. Develop the thoory of “Testing of Hypotheris™ of J. Neyman and E.S. Pearscr
agninst n singlo alternative Hypothesis. Defino the “Power of o Test™ anc
inveatigate how a “Most Powerful Test” can bo obtained. Illustrate the above
with tho help of an example. Writo also a short historical note on tho development
of the theory.

3. Fully discusa tho problem of K samples from normal populations and the
various hypotheses regarding the populution means and standard devistions. Sketch
tho History of L,-tcat for testing tho cquality of tho sample S.D.'s.

4. Writo notea on any four or tho following:

(i) Shortest Confidenco Interval.

(ii) Joint Fiducinl Probability Distribution.
(iii) TUniformly Most Powerful Test.

(iv) Errors ¢f tho First and Second kind.
(v) Simplo and Composite Iypothesca.

(vi) Fisher-Behirens Test.

Grouvr B

6. On arriving in a certain town I found tho first car I met bearing the number
2674. Assuming that tho register numbers of cara wero scrially assigned what cuc
I say about the total number of cars in the town?

On meeting my fricnd in that town he told mo that his car bears th:o number 3123.
On tho bosia of theso two observations how can I better my eatimate.

I wastold thal acortinn number of ears bearing the numbers serinlly frem 1,2, .. ete
was dnmaged and mudo inoperative. If I ean collect n randcm  obrervationa of the
existing register numbers what estimation proceduro would you suggest for estimating
tho effective number of cars.

6.(n) \What is Bayo's thecorem? What aro tho difficultica encountered in it pructi

cal uso? .
(b) Show that minimum varianco unbiasod estimates aro explicit functions of

suflicicnt atatistice.
(c) Write a critical noto on the criterion ¢f minimum varinnce in estimation.
7.(a) What aro tho assumptions undorlying the test of a null hypothesis concem
ing tho multiplo ccrrelation?

18



{b) What is the effect of introducing a number of ccncemitant variables which
havo zero correlation with the variabloe to bo predicted?

(¢) Assuming that all variables are equally ccrrelated find the limiting value of
tho multiple correlation of ono variable on the others a3 the number of variables becomo
Iarge.

(il) How do you test on tho basia of measurement of lengtha of the right hand
and left hanid and right leg and left leg whether thero is equal growth of the limbs on the
right and left sides. Assume that 100 individuals have been measured.

STATISTICIAN'S DIPLOMA EXAMINATION, 1951,

Parer 6: PracTicaL
Time: 6 hours Full marks 100

(n} Figures in tho margin indicate full marks,

(b) Use of Colculating machines is permitted.
1. Given tho following data:—

Values of z 310 320 330 340 350 360

Valuesof log z  2.4914°  2.5052 2.5185 2.5315 2.5441 2.5303

With the help of the above data fino the value of log 3373 10
2. Tho following duta relato to lives in hours of four batches of electric lamps.

Test whether tho batches differ among themselves in averago length of life.

Batch 1: 1600, 1610, 1650, 1680, 1700, 1720, 1800.

Batch 2; 1580, 1640, 1640, 1700, 1350,
Batch 3: . 1460, 1550, 1800, 1820, 1640, 1660, 1740, 1§20.
Batch 4: 1510, 1520, 1530, 1570, 1600,  16GS0.

20
3.7 As a result of sampling studies, the distributions of expenditures of middle
class, familics in Calcutta in the years 1939 and 1945 were found as follows:

Expendituro lovel 1939 1945
(in Rs.)
0- 50 150 60
51-100 229 348
101-150 204 361
151-200 179 272
201-250 119 192
251-300 24 134
301400 03 155
401-600 73 128
601-700 63 56

Inveatignto whether there is any change in tho pattern cf expenditure ¢f the middle
cluss fumilics. 25
4. An oxparimiat has boen conducted to verify tho law of fulling bodics under
geavity oxprassed by e=j300, whoro ¢ is the distanee fullen through during a period (\]
tima ¢ aal g iz gravitational constant (32.2ft.fsec?). Tho following results have beer:
obtained. ‘

t (scconds) 1 2 3 1 5

s (foct) 15 70 140 230 350

Using tho above data cstimato tho constant g and test whether your estimated valy
diffsrs significantly from tho thooretical yaluo as stated above,

19



5. The following tablo shows the records of 20 farms with varying incomes (;
dairy cows (r;) and crop acroages (r,). Caslculate R,.,, r,,., and test their sigy
ficance.

Incomeo No.of  Cropacreago

(8 per year)  diary cows {acros)
X, X, X,

960 18 60

830 [} 220

1260 14 180

610 [ 80

890 1 120

800 9 100

820 6 170

880 12 110

860 7 160

760 2 230

1020 17 70

1080 15 120

960 7 240

700 [} 160

800 12 90

1130 18 110

Teo 2 220

740 ] 110

980 12 160

800 15 80

T 33
STATISTICIAN'S DIPLOMA EXAMINATION, 1951.
S Parer 7: PRacTicAL
Time: 6 hours Full marks 100

(a) Altempt question no. 1, and any four questions out of the rest.
(b) Figures in the margin indicate full marks.
(¢) Use cf Calculating machines i3 permitted.

1. Either

z Lo d Pe Ly T,

25 7797127 3118 0.99000 778169 vees
20 > 3190 0.09380 775016 31138339
27 713421 3288 ers 171777 30363323
28 770133 3398 0.09550 708434 20591540
29 708735 3510 0.09542 e 28823112
30 763225 . 0.90322 761400 28058132

A portios of a lifo table is given above, tho usual notations have been used.

(i) Calculate the missing values.

(ii) A company employing 500 men, all of whom enter at ago 25 has reached 8
stationary condition. All the workors are tranaferred to other offices at age 30. As-
suming that in the first year of service 23 por cont of those attaining ago 28 aro dismissed
for inofficioncy and 15 per cent resign at age 27 and thero is no furthor resignaticna er
dismissals, calculate with tho holp of the above table tho numbor of (a) annual
dismissals rod (b) annual transfors. o A

r
From tho data given below, calculato the following:
(i) Tho annual trend on the assumption it is linear,

(ii) Tho voasonal indox by centred 12-monthly moving averago.

& (iii) Tho eyclical irregular movemonts (por cent) from the dossasonalised data.

20



Year Jan. Feb. March Aprit moy June July Aug. Sept Oct. Nov. Dee:

1925 1780 1783 1805 1890 1930
1926 1450 1590 1730 1955 1995
1927 1885 2070 2300 2665 2585
1928 2055 2300 2625 2015 2090
1929 1900 2200 2540 2455 2570

1415 1260 1460 1640 1715 1625
1535 1410 1745 22253 2220 2215
1935 1680 2050 2585 2610 2496
I815 1635 2020 2300 2605 2555
1860 1690 2235 2738 2920 2665

2. Prepuce a control chart for the average of samples given below, the expected
soportion to lie outvido the innce limit being 10 pee 100 and that to lic outside tho outer
imit being 1 per 100.

Samplo numher

1 2 3 4 5 [
7.40 7.52 7.48 7.49 7.30 7.32
7.46 1.60 7.44 7.43 7.42 7.42
7.39 7.40 7.46 7.45 7.38 7.40
7.48 7.44 7.43 7.44 7.46 7.38
7.41 7.40 7.48 7.34 7.40 7.38
7.4 7.54 1.47 7.40 7.51 7.43
7.43 1.47 7.49 7.48 7.31 7.40
7.9 7.48 7.38 7.4¢ 7.48 7.34

19

3. From the data given below calculato the weightedl apggregate chain index-
\umber of the Building material prices for tho year 1843, with counterbaluncing change
n weights, (Baso yeur is 1030)

Prico per unit

Commodity Weight
1930 1944 1943
Re. a3. Ra. as. Ra. aa.

Iren 20- 8 45-12 46- 4
Stee! 45- 0 72- 8 76- 0
Gravel 0- 4 2-0 22-8
Brick 13-12 36- 0 34 4
Cement 17- 8 20- 4 19-12
Sand ' 2= 4 30-12 25~ 0

Timber Burmah Teak 64-12 260- 0 .
! Assumn Teak . 184-12  206- 0

19

4. Inafactorinlexperiment with N, Pand K, the design ancl yicld per plot of which

i* given below, one interaction hua been confounded.  Find out which interaction has

sen confounded. Tent the significanco of the cffecta of N and NP: Is thoe treatment
ombination NP better thun the Control?

Contro PK NK NP Ia) Control NP PK XK 1ll(a)
2 30 32 34 40

2 20 32 32

N K NPK P I(b) P NXPK N K IIb)
32 30 36 .28 30 46 40 36

P N NXPK K IIa) NK  control NP PK IV()
32 2 e 38 36 24 2 20

NP NK control PK 1I(b) NPK XN K P IV(p)
34 44 30 34 32 30 28 20

19




5. Five prublems A, B, C, D and E have been solved by 1695, 309%, 46%, 6
an'1.75%, reapectively of a lnrge unselected mumber.  If the zero point of ability in 1
test is tukon to bo -3¢, what is tho a-valve of cach problem as measured from th
point?  What percentago of this proup will boablo to solve the problems F ang
respectively, whero the problem F is as much more difficult than the problem B as 4
more difficulty than C and tho preblem G is as much easice than E ae the preblem D
carjer than B.

(Assume normality cf distribution)

6. Tho foltowing tablo has boon oxtracted from tho First Report of the Natjor
Income Committee:—

Not Domestic Product of tho Indian Union by character of Enterprise: 1948.49

Not out- Net out. Neto:
put (Rs. put (Ra. put (F
Items 100 crores) Ttems 100crores) Items 100cron
)] (2) m () (1}] 2
Small enterprixe Large enlcrprisc Unclassified itema
(largely houschold)
1. Agriculturo {other 7. Agriculture 15. Other commerco
than plantations (plantations & transport
ete.) 40.0 ete.) 0.7
‘2. Fishery 0.2 8. Forestry 0.6 16.Government
3. amall enterpriso 9. Mining 0.6 services (adminis
& hand trades. 8.6  10. Factory estab. trative)
4. Professions & listments 5.8
liberal arts, 3.2 11. Railways 2.0 17. House property
5. Domestic servico 1.5 12.Communications 0.3
13. Organised 0.5
banking & 18. Totalof un. —
———  insuranco classified items
6. Total of small 14. Total of larger
enterprise 53.5 enterprise 10.5 19.Net domestie

product

Comploto the table by showing tho rolativo importance of the different sect
of the national economy.

Write a brief report basod on tho above table, bringing out tho salient feature:
the Indinn economy with particular referenco to the industrial and agricultura] dove!
ment in India.

STATISTICIAN'S DIPLOMA EXAMINATION, 1951,

Parers 4 & 5 (SreciaL Stunsects): EcoNodic StaTisTics ¢
Timo: 4 hours - Full marks 100

(8) Attempt any four queations.
(b) Al questions carry equal marks.

1. \What statistical data nre available in India for studying the course of inflat
State their aources and oxpluin how you would make uso of them.

2. A gen.crnl index numbor of wholesalo prices covering raw materinls, &
manufastured articlea and manufucturod articlea con seldom bo of any rea!
Discuss this with spocial, but not oxclusive, reforence to the Indinn wholesale |
indox number (Year endod August, 1030 =100).
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3. (o) Explain the difference botween an index number of business activity and
sn index number of production.

(b) lf‘ Py Ps aro the prices and g,. g, aro the correaponding quantities in two
years, then tho index number of quuntities for tho second yeor with referenco to the
firat year may bo written in either of the following forms:.

J =2pa/=pii I = Spanlspa
In what ciscumstances is J>J'?
Compute J and J’ and illustrate your answer from tho figures below:

First Year Seeond Year
C lity
Quantity "aluo Quantiy Value
A 100 Re. 300 200 Ra. 300
B 150 Ra. 300 150 Ra. 300
C 200 Rs. 200 100 Rs. 150

4. Consider what information ia neccssary for meaauring either “income elasticity
f demand® or *‘olasticity of substitution™ in tho simpleat cases.

5. What specinl difficultics arise in applying the lcast equaro method to timo serics
‘lata? How can they be overcome?

6. Answer any three of the following:—

(a) Why are tho usunl tests of significance not valid in tho analysis of most eco.
nomic datat

{b) Why do we sometimes got nonsenso correlations in time series ?

(¢) What is & “Gallup poll'? Why are its forecasts not always correct?

(d) What is “‘the link relative mothod'* as used in analysing timo scries? To what
oxtent is it valid?

7. Comment on the following tablo of not outputa per engaged person (Tablo
No. 4.1 in the First Report of the National Incomo Committee, April, 1951):—

Not output per

Items engaged person
Agriculture Rs. 500
Mining and Factory Establishments Rs. 1,000
Small Enterprires Rs. 600
Railways and Communications Rs. 2,100
Banking, Insurnnce ote. Ra. 1,600
Professions and Liberal Arts Re. 700
Government Services (Adminiatration) Re. 1,300
Xet Domestic Product (At fuctor voat) Rs. 730

8. Explain tho dobit and credit items that make up India’s Balance of Payment.
Why do figures for merchandise trade given in the Resorvo Bank statement for this
Balance differ from those published by the Dircctor General, Commercial Intelligenco
and Statistieat

! STATISTICIAN'S DIPLOMA EXAMINATION, 1051,

PArEns 4 & 5 (SPECIAL SUBJECT): ProBIT ANALYSIS,
Time: 4 hours Full marka 100
Answer question § and any two of tho rest.
1. Writo an oasay on tho validity and meaning of results of bio-assnys stating
clearly the assumptions regarding tho aspects
23



{i) chemical or biochomical about tho naturo of the tost proparation whose |,
toricy haa to bo assayed and that of tho standard preparation with whichitis to}.
compared,

(ii) Dbiological or pharmncological about tho responso evoked in the experiment
animals by the stimnulus of tho doscs administered,

(iii) statistical about the computational processes, and

(iv) philosophical—if not metaphysical—about tho relation between the theore

cal abstractions of pure mathematics and tho realities of bio-assay.
2. An exporiment to study the relative potencies of two drugs was designed
yield the following information.

First drug Second drug
Dosago  no.exposed  no. killed no.oxposed no. killed
d, ny i n,’ "
dy LN Ny na’ "o

Explain tho mothod of comparison (a) without making any assumption about tho doss;
response curvo and (b) only assuming tho response curvo to bo Jincar and {c) tho toleran
- distribution is normal.

3. Writo explanatory notea on the following:

(a) Adjustment for natural mortality in tho estimation of tho parameters of 1t
tolerence distribution.

(b) Types of joint actions of drugs, independent, similar and eynergistic, the
definition and suitable tests.

4. Explain briofly the Karber, tho extremo offcctive dose, Reed—Mucench and
moving averago mothods of estimating the median effective dose and examine :
particular the bias and efficiency of the estimato of tho mean of a normal toleranco d:
tribution by tho Karber method.

STATISTICIAN'S DIPLOMA EXAMINATION, 1951,
PArERS 4 & 5 (SPeciAL SuBJECT): VITAL STATISTICS AND POPCLATION
STUDIES.
Time: 4 hours Ful) marks 100
(a) Attempt any 3 questions but all of them should not belong to the samo grov
(b) \n questions carry oqual marks,

Grocr A

1.{a) Repraduce with your own comments tho substance of tho observations &
rocommeondations made by tho Population Data Committco of India on the collecti
and publication of Indian Vital Statistica.

(b) Explin how you will prococd to obtain a dimensional ilea of the extent
under-registration in births and doaths in any Indian region on the basis of oxmr
material in possossion of Government and other public bodics.

(¢) Givo a methodological account of samplo surveys in the determination of
extent of under-registration of births and deaths.

2(a) Dederibo various methods of comparing different mortality experien
pointing out their respectivo advantages and limitations. Which mortality indi
aro particulurly suitublo for use when a large numbor of sets of ratea has to bo compar
as for examplo in the atudy of occupational mortality?
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(b) Ifow will you compare the mortalitics of two groups of population by a
*standurization process whon the following data are availablo:-

(i) deaths by age of tho two populations combined, but not for each of the com.
ponent populations;

(ii) total numher of deaths of each component population, not distributed by age;
and (iii) tho component populations distributed by ago. Is it nocessarily true that
tho standardizod death-rato of the combined population alweys fulls between the stan.
dardizel rates of its components, as it would do in tho caso of crude rates?

{c} Discuss the thoorotical and practical difficulties in the measurement of mor-
tality of population classificd by (i) marital atatus, and {ii) occupation.

3.(a) Doascribo the - naturo of misstatement in the ago returns of the Indian
Census. Which in your opinion is likely to bo most effective way of minimizing
s1h misstatemant : asking (i) ago lust birthday, (ii) age next birthday, (iii) ago nearcst
birthday or (iv) ago in ycars and months? Do you expect substantial differences in the
outcomsa of theso different methods?

(b} Explain the systems of grouping recommended by the actuarics associated
with th) suszeisive consuses 80 as o eleniinate to some extent such misatatement of
azo. Discuss in particular the reasons which led Vaidyanathan to favour the ‘2.6
m>thol ef grouping. What mothod would you follow to derive the ago distribution in
atandard quinquennial age groups, 0-4, 5.9 ete, from that obtained by the *2-6' mothod
of grouping?

(¢) Give an outline of the method followed in the ccnstruction of life tables in
the 1931 Census.

. Grocr B

4.(a) Show that a population with an srbitary age distribution subjertd to a cons-
-tast aystom of ege.spacific fertility and mortality rates ullimately tends towards
a stable azo distribution. Bricfly indicate h>w the rapility of tho approcach to the
stablo forn may bo studied.

(b) Show that tho fundamontal integral equation of lotka's system, viz.

»
I b d, =0,
.
can be expressed in tho ferm
TR, —:_: K, +§I Kg— ...u0u = log, R,.

whero tho symbols have their usual meaning.

5. Givo a considored account of the criticisms which has recently been levelled
against tho uso of groes and net reproduction rates as measures of replacement in any
period of marked change. Outline any mmethods whirh in your opinion yicld much
mere information on the problem of replacement.

6 Explain the method foliowed by the Royal Commiseion on Population of
Geent Britain in tazkling their problem of population projection. Stato explicitly
the assumptions mado in courso of this investigation and the rcasons put forward
by tho Commission in suport of theso sossumptions.
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STATISTICIAN'S DIPLOMA EXAMINATION, 1951,

PAPERS 4&3 (SPECIAL SUBJECT): ANTHROFOMETRY,
Time: 4 lhours Full marks 100

(s) Attempt any five questiona.
(b) All questions carry cqual marks.

1. Traco the growth of ‘anthropometry’ as a scicnco.  What measures have been
tnkon to standurdiso anthropometric mensurements? .

2. Comparothondvantagesand disadvantagesof the C.R.L. and D' as competent
tools for anthropulogical taxonomy.

3. ‘If tho characters on which measurements aro avajlablo aro insuflinciently
nutnsrous or inadequately distributed over tho entiro human body to ensure approxi.
mately stablo limiting values, D? as a means of clussifying or cluatering human groups
loscs much of its uniqueness.’ Comment,

4. ‘Calorio roquiremont is not the function of body weight, but of the surface Area
of tho body.” Iow would you estimato tho ‘Surfaco Area’ of the body?

5. Stato tho conditions under which a regression formula constructed from a
serics of observations from ono population can bo used for a prediction in another popu.
lution.

Describe how tho stature of prehistorie men can bo predicted on tho basis of their
fossil remains.

6. Apply tho method of maximum likelihood to estimnte tho lengths of right
and left fomora when n, skelctons provido tho length of tho right femora alone, n,
tho left femora alono and n provide both tho mensurementa.

7. Supposo that records of age and measurements of komo charncters liko stature,
chost girth ete are availablo for a number of idividuals. How do you determine the
ago at which theso mcasurement attain atability?

8. Iow do you test whether an estimated standard deviation a, excceds another
independent ostimato 82

It is said that women on tho whole aro less variablo than men. Describe briefly
tho obscrvations you nced and tho tests you employ to cstablish thia,

STATISTICIAN'S DIPLOMA EXAMINATION, 1951,

Parens 4 & 5 (Srrcial Sunsect): Psvcnorooy axp EptcaTion
Time: 4 houry Full marks 100

(o) YAttempt sny four questions.
(b) All questions carry cqual marka.

1. Discuya in details tho suitability of using the cocMicient r a8 8 mensure of rank
correlation.

ODbtain tho relation

Un+l,5)=u(n,S—n) + u(n,x—n+2)

+u(nI-nt+d)+ ... Fu(n+n-2)4+ U(n,S+n)

whero T=actunl acoro for any given ranking

tt (n, T)=number of values of T in tho aggregato of n! possible values
obtained by correlating this with alt possiblo rankinga.
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and hence show how the abovo rolation can be utilised in finding out tho distribution
of r.
Asn— o
provo that the distribution of v tends to normality.

2. Starting fromn tho fundamontal equation of the multiplo factor theory, explain
tho con-ept of tho reliability of testa.

Let
"
Cim X b x,
1=

whero bj are rogreasion cooflicients derived from a matrix by a prineipal axis method
a1l xr usd arorogin thy intial varinbles exprossed ay doviations from their respective
means,

If x, anl 2, raprasant eqnivalont halves of r,, z, aml xp represent equivalent halves
of x, ctc. obtain an nlgebﬂ:ic expression for tho reliablity cocflicient.

3. In ths mltiple faztory thoory show that tho catimation of fuctors depends on
tho solution of a mntrix equation

F F'=R
whero F=reduced factor matrix
R=reduced correlation matrix.
Show furthor that tho intarprotation of factors depends on the rotation of the axes of
reference.

4. In exozrimintal paychology unitary traits have been classifiodd into surfnce
traits aal $ra02 traits,  Tha formar are rovealed by a cluster of positively inter-corre.
lating elem»nts, in which each correlates with every other member of the group while
thy latter may ba regarded as the basic independent influences behind the clustern.

Discuxs tho differcnt atatistical procedures which aro adopted in the different situa-
tions cited above.

8. If Z, is an occupation, Z, battory of tosts, the estimato of a cand.date’s occupa-
tional ability

Zo=r!R'2Z
Whero r,% aro the corrolations of the cccupation with the tests and R is the martix
of corrolations.
Explain the above with tha help of the following exanple.
Lot us supposoe we have an “occupation’ Z, and four tests Z,,Z,, Z, and Z,. The
tablos of loadings of tho factors and tho threo sets of regression cocfficionts aro as
follows: .

[ [] L]
|4 s ol fi | -300 095 532 003
2, | .55 .45 .60 A
7z |6 om0 2 | 353 sl —.382 —.183
Z | .52 86 — A
zZ, | .= - = fo | am -8 —.206 47
z, | .31 -

If tho sot of scores Zy, Z,, Z, and Z, for a man bo .2, —.4, .7 and .0, astimate
his occuputional ability. Without using fuctors at all we arrive at the following
oquation.

2‘. = .300Z, + .222Z, + .018Z, + .431Z,

With the holp of tho above illusiration, discues in dctails *what is tho uso of esti-

ronting a man's fuctor at all”.



STATISTICIAN'S DIPLOMA EXAMINATION, 1951,
Parens (&3 (SrEcIaL SunsECT): MATUHEMATICAL THEORY OF SAMPLING DISTRIBUTI0N
Timo: 4 hours Full marke 100

{a) Attempt any four questions.
{b) All questions carry ecqual marks.

1. Show that for a given distribution function F(x) thero always existe s chara.
teristic function ¢.(l). Is the converse always truo?

Given that x is a discrete variablo which can take only pmitive integral value
and that

’ -b(1 =i
#u (1) = Exp. [~a (1-¢" 2163 450, 550,
then show that z follows Neyman's Contageous Distribution

eadr @ arprerd

P.(:) = T pee !

Find the distribution function corresponding to the characterintic function

Salt) = c‘/ I=et _1, 2 boing a continuous variable.

2, Suppose z,,5,,....7, sre n values of a stochastic variablo following a pro.
bability law p(x), explain how you would obtain the conditional probability low of ¢
function of x's subjoct to a lincar constraint on them.

If the x's are normal with moan zero and standard deviation unity, obtain, using
a suitable variate transformation, the distribution of

;‘, zj» when the z's are subject to K(<n) constraints given by
e

l':; Ciyzi = Ppj=12, .coo. K.
1l

* Prove that, in a sample drawn from an uncorrelatod bivariate normal population
(z.y), the sum of squares of deviations of y from the line of regression of y on = is dis-
tributed independently of the sum of squarcs due to regression and that they are dis.
tributed respectively as g, X* with (n-2) and 1 degrees of freedom. Derive the
distribution of the coefficient of regression b,,

3. Random samples of n observations are drawn from a distribution f(r) with

X
finite range (a,b) and with probability integral F(z)m= I Jlz) dzx.

Let the obsorvations be srranged in ascending order of mognitudo, thue z,, 2,,..7..
Write down’ expressiona for the froquoncy functions of (1) za and (2) the range
wmZ,-T,.

If tho distribution of r is roctangular, obtein the sampling distributionas of (1) the
modian and (2) the range.

4. Lot (5, zy,..2,) bo a sample from a normal pupulation with mcan zero. Obtain
goometrically tho distribution cf the ratio of the samplo mean to the samplo stardard
deviation. Honce dorive the distribution of

l—_.__z‘./n ,
1 -

whoro %ee == I:‘:l (= —;)1‘
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If tho population mean ia & % 0, write down the distribution function of (zv/ ).
To test whether tho meona of two populations are equal, the following criterion
js suggested

whero 1, and ¥, are the mean and the sum of squarces about tho moan ina samplo of n,

from the first populntion and T,, X4 and n, refer similarly to a sample from the second
populution. State under what ecnditions is it appropriate to rcfor u to the t.distri.
bution.

If those conditions are not satisfied, proposo an alternative criterion to teat that
the means aro cqual.

5. Two variables z, y aro distributed normally with means §,, {, and variances
a4ty 0y’ Suppose (ry, z,,..,5.) and (y1, Y5, .4} 8ro two sots of observed values of z
and y. Given that z and y are independent, obtain the distribution of the ratio of the

]
samplo variances l_':!.' undler the hypothesia 1, {02=0,") and erivo the test for I,.
y

(Assume the distributions of 2,3 and &),

If, on tho other hand, x and y aro known to be correlnted, find the likelihc¢od ratio
Atotest H,. By writing X1 = j(x1+y1) = }(x1~y) Show that A can bo put inta the
form:

n
U=ra) ¥,

r baing tho samplo correlution coeftirient of X,Y. Mence derive tho distribution
of \r/n

6 N observatons full into K claswes, tho frequency in the th class being ny.
Supposo m, is the expected frequency under a simple hypothesis. (Here Xn, =
Obtain tho distribution of the statistic

Smy=XN).

(n —m\ )2
= 2! N
¢r=x ™
stating clearly the assumptions made.

If, however, the hypothesis is a composite ono with r < (K—1) unspecified para-

nstors in tho population law and n‘:.'c are the expocted frequencies ostimated from the
wmple, explain how the distribution of ¢' in modified.

In two infinite populnations tho proportions of individuals possessing & certain
chaructor 4 aro p, and p,. ‘Two sunples of sizc, m,n are drawn from tho two popula.
tions and tho observations are shown in o 2x 2 table.

With A Withont A Total

Samplo I a ¢ m
Samplo IT b d n
Total r ] o

Writo down tho probability of obtniring tho doublot {a,b) and derive the conditional
distribution p(a/r). Using the normal approximation to this conditional distributibn

of a, show that tho test of thoe hypothosis p,=p, is practically oquivalent to tho usual
X-test.
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7. Show that a partial correlation coefficient of tho sth ordor in samples of gy,
n ia distributed ns a total corelation cocflicient in samples of sizo (n—a).

P:ove that the distribution of tho sample muitiple corrclation cocfficient R whe,
the population valuo is zero, is in tho form of the Beta.distribution.

8. Obtain Wishast's Distribution of socond order moments in samples of size ,
from a normal K-variate population.

If a); is o seconil ordor moment, find tho distribution of the roots ! of tho determ;
nar tal equation,

ay;,—1 Gy coveennracananenss Gy

ay, e Y : X9

seavees sesssessacan P LY R R =o
ay, Orgoovevecssornonsanas My=l

STATISTICIAN'S DIPLOMA EXAMINATION, 1951.
Parer 4 & 5 (SpEciAL SumsecT): StaTisTICAL QUALITY CoNTROL
Time. 4 hours Full marks 100

(a) Attempt any four questione.
{b) All questions carry equal marks.

1. Explnin tho use of control chart for variables in industry. Give statistics
reasons why it works. What is the differenco between “‘specifieation limits™ an:
*‘control limits"'? \.\'hnt action should be taken if specification limits are tighter tha
control limits?

Explain the theory of runs. How woull you modify it in the case of control charn
moving averages?.

2, Writo down tho distribution of “Range*. For tho normal caso, derive tb
exprossion for the mean and variance of the range. Explain tho use of range in contre
charts.

3. What aro tha a:lvantagos of tho soquontinl test proceduro over other sampli
schomas? Work out a saqquontial test procoduro for two alternato hypotheses H; ané
Ha, such that under H,(i=1,2), X is normally distributed with mean #,(i=1,2) ané
unit standard dovintion. Show that the proceduro reduces to counting algebraic sum
of scores.

4. 1000 lots with 50 articles in each lot aro submitted for inspection. Tho proces
is on on averago 495 defective. Tho acceptance proceduro adopted is as follows:

Ne=350, n=5 C=0.
What is the quality of (1) tho accoptod lots and (2) the rejected lota after the observed

dofectivo picces have boen removed. Give your comments on the above acccptanc
wrocedure.

30



6. If g is tho population standard doviation and 7 the oxpoctod value of sample

0d. =] l_\'(z‘—;)' }l for samples of sizo n, cbtain the expression g = Cyo
n

t
n—2
)
Cy = ,2 A B
AR n=3
(%)
Explain tho importanco of tho fuctor ¢, in control charts.

How will you modify tho control chart as a basis for action when you know that the
machino too] wenr causcs & known trend?

6. Write a shiort noto on Dodge and Roming sampling inspection schemes and
imon charta. How do theso inspoction schemes help in maintaining stutistical quality
control?

—_—

STATISTICIAN'S DIPLOMA EXAMINATION, 1051,
Parens 4 & 5 (Specur Susiect): SAMPLE SURVEYS (Applied).
Time: 4 hours Full marks 100

(a) Attempt any fivo questions only.
{b) ANl questions carry equal marks.

1. Discuss how will you plan a pilot survey for collecting relevant information
ragarding cost and varianco factors, which information will be uscd later in planning
o larzd.sealo sampling survey for estimating tho yicld-rate of wheat in a province.

. Trazo the history of different sampling methods (both subjective and objective)
uded for extimating crop.acreage and yicld in India. N

3. Daacribo tho design, field-organization, broad naturoe of results, and any specinl
features of intorest of any largo -scale samplo survey actually conducted in India.

4. Doszeribo and discuss tho *“Master Samplo of Agriculture” of tho United States
of America.

5. Doscribo tho uses of Hollerith or Powera-Samas carda (punched eards) in the
annlyxis of duta accumulted in tho courso of a large-scalo survey.

6. Dincurs tho following statement:

*“Tho attainment of a high standard of accuracy in computational work is extremely
diffizult, and demands most caroful organizution of the checking procedures and scru-
pulous uttontion to dotail at all stages. Morcover, a reliable checking aystem can only
bo dovined by careful atudy of tho types of error that are likely to remain undetected”

~F. Yates: *Sampling Methoda for Censuses and Surveys®™.

7. Discuss tho following statement:— -

“In any survey thero aro many sources of error. A perfect survey is 8 myth,
Soma sutvoya are of courso, bottor thin othors, but even tho best surveys contain imper.
foctions. It must not bo supposed howover, that all surveys aro worthless becauso
“all havo errors™, —W, E. Deming: *‘Some Theory of Sampling”.
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STATISTICIAN'S DIPLOMA EXAMINATION, 1051,
Parers 4 & 5 (Speclan SUBJECT): SAMPLE SURVEYS. (TneoRY)
Time: 4 hours Full marks 100

(a) Attempt any five questions.
{b) All questions carry equal marks.

1. Find tho varianco of the mcan of a samplo of n obscrvations dri.wn from ,
population of X individuals.

L
If tho cost function is given by ¢ = X ¢; n,
te1

whero Cy is tho cost of making an obscrvation in the ith stratum and nj is tho numbe
of observations included in the samplo from the tth stratum containing N observation
and L denotes the number of strata, find the optimum allocation which minimises the
variance of tho mean for a given cost. Deduco optimum allocation due to Neyman,

Find the loss in cfficicncy when tho stratification i8 resorted to in estimatior
only after selocting & random sample from all tho strata put together.

2. Find tho variance of the mean of a systematic sample ¢f sizo n out of o populs-
tion of sizo kn. Comparoe its efliciency with regard to unrestricted random sampling
and stratified random sampling for a certain cluss of populutions.

How will you modify the abovoe if the population consists of M =1m clusters anc
m clusters are aystematically selected and cach selected cluster in completel
enumerated. .

Indicato how you will find tho estimate of tho pouplution varisnce based on s
singlo systematic sarplo assuing that thero is a polynomial trend in the history o
individuals.

3. What do you understand by interpenotrating checks (I.P.C.). Give the different
ways with their suitability or otherwise in which they can bo arranged. What are the
advantages claimed for L.P.C. Examino critically its uso in tho conduct of sample
surveys. .

4. What is o master smple? Give details of tho master samplo developed for ogr-
cultural surveys in U.S.A. and the national sample proposed by Mahalanobis in Indi
What aro the adventages or tho drawbacks of such a sample?

. 5. Dovelop tho formulno for tho varianco of the ratio and regression estimatet
Compare tho merits of the two.

Expluin how you will uso tho regression techniquo to improve the estimato on th
second occasion when tho information on the earlier occasion is also given, tho mmp!k*-.'
on the two accasions ae only partially matched. Obtain also the varianco of tho revises
estimato.

6. Dovolop the analysis of variance for a multi-stage sampling schemo for a cror‘
cutting survey in which #{ tehsils are sclected out of tho ith district, nyj villages out &

tho jth tehsil in tho ith district in the sample, nij, fields out of the Kth villago in tle]

jth tehsil of tho ith district in the sample. Thero are L districts in tho province. A+
suming unrestricted random sampling at cach stago as well as an infinito populatiot
givo tho expectations of different mean squares and an oxpression for the \'urinntol‘{
tho mean of the sample. What modifications will bo necessary in the caso of a fini*
population? :
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7. What aro the considorations involved in the chrice of a sizs of a sarupling unit.
Find the variance of the mean of n clustera of M unit each out >f a pcpulation of X
clusters in term of the inter-correlation cocflicient p.

In case the cost function in given by c=¢,n M +¢5 Yn, where ¢, is the coat of
enumsrating a unit ani ¢, is the cost of travelling unit distance botween clusters, discuse
the optimum allocation of M and n for 8 fixed cost.

8. Write short notes on:-—

{1) Multi-phase sampling
{2) Sampling va. Complet

(3) Lino and area s mpling.

STATISTICIAN'S DIPLOMA EXAMINATION, 1931,

Parens{ & 5(SreciaLSussect): Desig of Experiments
Time: 4 hours Full mdrks 100

(a) Attempt any fiive questions.
(b) All questions carry equal marks.

1. A design is formed in the following manner:

To each block of a balanced incomplete block design, with parameters v, b, 7, k, A
a cotrol treatmont (the samo for each block) is added, so that each block has now (K +1)
plots. Show that the ratio of the sampling variance of tho comparison between the
control and ono of the original treatments to the sampling variance of the comparison
betweon two of the original treatmota is

A+r
2r

Commont on the case A=r

2, What do you understand by the term “confounding™ in factorial designa?
What aro the main considerations involved in rosorting to confounding in factorial
designs, and what aro its advantages and disadvantages? What .are the practical
considerations underlying the choico of degrees of freedom to bo confounded?

'a' 'b', ‘c’, ‘d' and ‘e’ are five factors at two levels oach. In a confounded design
with these fuctors, if (1) ad, ae, be, de, abed, abee, bede aro the treatment combinatons
constituting the principal block, what aro the contents of the other blocks? What effects
would be confounded in this design? Is a botter design possiblo with blocka of the same
sizo; and if 80, what will be the degrees of frecdom econfounded in ono such design?

3. What aro the practical situations un-der which it becomes necessary to resort
to fractional replication in a factorial design? Why' is tho dovice limited in its uscfulness
snd what precautions have to bo taken to enaure that an experiment with fractional
roplication doos not become valueless from the practical point of view?.

In the half-replicate of a 2¢ fuctorial dosign (with the eix factors ‘a’, ‘b’, ‘c*, 'd’,
‘e’ and'f* cach at two levels) arranged in blocks of eight units, the contenta of the principal
block are (1}, ab, acde, bede, ¢f, abef, acdf, bedef, the defining contrast boing A BC D E
F. Write down tho contents of the other throe blocks and stato what interactions are
confounded in this design. Also, give the structure of analysis of varianco in this caso.
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"4, A flold exporimont has to be conducted with three iove.e of irrigation (i,, i,
13), threo cultivations{ey, ¢,, ¢,) threo levels of mitrogen (n,, n,, n,) ond three lovels ¢
super phosdhato (Pe, P1s py) Suggest at least three different types of designa for the lay.
out of this experiment and give the structuro of analysis of varianco of each design,

Also discuss tho relative merits of the different designs, stating clearly under wha
circumstances each would be an eminently suitable design to adopt.

5.(8) Prove that for a balanced incomplete block design with parameters », §,
r,k, A, the inequality & » » 4 r—kholds. Is this inoquality moro stringent thap
the Fisherian incuqlity & > »?

Also cstablish that foe b=v», k=r,woe have b D K + 1 5> % + 2

(b} Twicnty one experimental plants have cach five lenves growing acrially atong
the stem.  Show how to allocate 21 treatments to tho leaves, so that each pair of treat.
ments occurs once on the same plant, and each treatment occura once on a first lcaf, and
once on a leaf in tho other ordinal positions. Give the design and state what specid
name is given to it. ,

6. Give brief eritical comments on each of the following statements (which are
imaginary extracts either from statistical text booka or from reports on field exper-
ments), and sugest any corrections or alterations or qualifications you think
desirable:~ R

- (i) “If the produce from a single plot in a randomized bolock experiment ia lost
by acciden?, it may bo estimated from the formula

2=fB+IT—-G =

(r=1) (t=1)

(ii) “In a randomized bleck experiment, the adoption of randomization increases
its precision,” .

(iii) “In a 4x3 factorial experiment in four replications, for comparing the
efficacy of four qualitics of nitrogen (2,m,c,u) in combination with the threo quantitics
(0,1,2), the analysis of varinnce is

D.F
Blacks 3
Treatments 11
Error 33

47

(iv) “If tho analysis of variance is to bo applied to tho results of 8 randomized block
experiment, the yiclda of all the plota must bo assumed to follow a normal distribution”.

{v) “If in a 20 factorisl experiment, tho treatment differences do not come out
to be statistically significant, the degreo of freedom for treatments should be split up
into their unitary components for ascertaining which of these contraata aro statistically
significant.’

7. "“The Latin squaro provides moroe opportunity than randomized bolocks for
the reduction of errors by skilful planning”. Duscuss, carefully bringing out the ad-
vantages of the Latin aquare design in porison with tho randomized block design.

Under what practical situations is the Latin square more ndvantageous than ran:
domized blocks cven when tho plots form a continuous line? Givo the lay.out plan
for such a design when tho number of treatments is five, rows being compact blocks
of land. What do columns specify in this caso?

34




STATISTICIAN'S DIPLOMA EXAMINATION, 1951,
PAPERS 4& 5 (SPECIAL SUDJECT) ACTCRIAL STATISTICS.
Time: 4 hours ~ Full marks 100
() Attempt any fice questions,

(b} All questions carry equal marks,
(¢} Uso of Calculnting machines is permitted.

L(i} A fund is accumulating at interest in such a way that the force of interest
at any timo is proportionate to tho aquaro of the amount of the fund at’that time. If
the fund has increasod from 1.0 to 1.2 in tho last § years, find tho amount of increaso in
the fund in the next § ycars.

(ii) Show that the present value of an annuity for n years under which the pay
macnt at the end of ¢ years is equal to 8 {s given by

il dod

2.(i) Show from first principles that among m lives aged z, tho most probable
number of deaths within an year is tho greatest integer in {(m+1)g,, and tho expected
number is mgq,. '

(ii) In a stationary community, for which the annual deuth rate is ‘.’?AO per 1000,
6095 of tho population i under age 38, and the average at death of thoso lives who die
vhder that ago is 11 years. Caleulato

(a) tho precentage of tho population who attain ago 38 each year;
(b) the annual death rato among lives over ago 38; and

{¢) tho expectation of lifo at birth.
3. Reduce to their simplest terms tho following expreseions:
(') [fﬁnﬂ—"m'l]"‘[&n'\—a n-n;
() [Pall +9)(Pasgt 1) =Pras) =[Py +d)

N
(U] T. /\-—_an f

4. State briefly the theoretical basis of formulx for summation graduation. Find
the missing part of the following 17-term formula and ovalunto its pmoothing coeflicient:

11} 3 (3341
35 1% 31+
Also analyzo and criticizo the (ollowing formula
5
LU (b, g by =)
0
5.(i) Writo down tho expression which will stato the probability that at least

2 out of 4 lives now nged z will be living ¢ years beforo the death of a lifo now aged {x—2)

{1i} Writo down an oxpreasion in integrnl form for tho combined probability that
in tho caso of 4 lives aged 25, 20, 20,'and 20, tho life aged 25 will bo the firat to die, and
at least B years will acpnrato tho first and tho second denths, Reduce, if possible, your
€xpreesion 1o jta aim{alen(g lfor_'{n_..

33



8. A policy effected on a life aged z provides the Iollo-ing benefits:
(A) in the ovent of death occurring within n years of the oulno!.
(i) Rs.500 at the end of the ycar of death, and
(ii) Ra. 100 per annumn payable for the balance of tho n-ycsr period, the firy
payment being v.1ado at the end of the ycar of death, and the lost at tho end of the
n-year period, togsthee with
(iii} Rs.500 at the end of tho n.year posied,
(B) in tho event of the life surviving the first n years, Rs.1000 payablo at the end
of the year of death. -
+ Wrte down the expression for the annua! lovel premium paysble throughout life.
Obtain also expressions for the net valucs ofthe policy after t years by (a) the pror.
pective method, and (b) tho retrospective method (f being less than n), and show that
tha two values will be equal if the policy bo valued on the samo mortlity and intcrest
bosca as those on which tho premium has been calculated. CE [
7.(i) Establish tho result.
Lodi Vit Pa) (14 i) =liscar X e Ve tdaod
Explain the meaning of the above equation in simple words.
(ii) Calculate tho values of nV, and naV,., given that
2l —Avn)=3(Apern—Asa) = 4(4,00~4,)

STATISTICIAN'S DIPLOMA EXAMINATION, 1951,
Paren 8: Ecovoxic StatisTics (Practical)
Time: 3 hours Full marks 80
(a) Attempt any threo questona.

(b) Al questions carry oqual marks.
{¢) Use of Calculating machines is permitted.
1. Estimated age distributiona of tho average number of wage-eamnors on colliery
books in the United Kingdom,
Agegroup Number of wage-carnora

(thousands)

1931 1937 1943

14and 15 31 28 12
16 and 17 51 43 22
18 and 19 51 37 50
20 — 25 129 107 99
26 — 30 112 08 52
31 — 35 09 101 76
38 — 40 84 0 89
41 — 45 3 73 86
46 — 50 89 84 65
51 — 85 59 54 57
56 — 60 48 43 48
8l — 64 24 24 20
63 and over 18 18 24
Total 850 - 718 709

What changos have taken place in the age composition of miners? Compute any
averages and ratios which you think would help to a bettor uaderstanding of this table.
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2. The following data represent percentages of 510 women with = live births.
Fit » Poisson distribution and discuss its adequacy.

2 (live births) 0 1 ) 4 5  Total
{ (percentages) 4.2 360 150 28 0.9 0.2 100.0

3: The following tablo shows the number of ndividun! incomes earned in 8. parti.
cular industry in different ranges of income:— .

Range of incmes (z) Number of incomes
Rs. .
150-500 - 13,115,000
£00-1000 652,000
1000-2000 137,500
2000 and over N 35,500

Assumo that this distribution of incomes f{r) is linked with the normal distribution
1 .
N(.)_—‘\m b
by the relationship
e z
I N@)ds = I J(x) dz;
-0 150
whoro 2 = alog (z--150)4b.
Obtain estimatos for a and b from the data and find the number of incomes between
Rs. 250 and Rs. 800

= N(=) z N(z)
1.56  0.9400 0.50  0.6915
1.67  0.9418 0.55  0.7088
2.24  0.9875 0.60  0.7257
2.25  0.9878 0.65  0.7422
2.81  0.9075 0.70  0.7580

4. The table below gives montly incomo and average expenditure on broad groups
of 841 familics of workers in Madras in 1935.36, :

Comparo the expenditure pattern of different classes of families and caleulato the
incomo olasticity of demand of the food group ot an jncomoe lovel of Rs, 40.

Monthly expendituro in rupces on

Monthly inconre . No.of
Rs. families  Food Housing Clothing Fuel& Miscolla
lighting noous  Total

Bolow 20 47  10.40 2.08 0.87 1.70 2,08 18,23

20-30 187 ., .75 3.10 1.21 2.04 5.09 .19

30-40 108 18.58 3.80 1.50 2.34 7.74 33.82

40-50 118 22,07 4.07 1.80 2,73 12,43 43.79

50-680 69 25.09 5.33 2.31 2.93  15.00 52,18

60-70 20 30.11 4.20 2.91 3.40 18,08 61.89
Ovor 70 22 39,71 9.02  3.09 4.9 23.42 81,73



STATISTICIAN'S DIPLOMA EXAMINATION, 1951,
Paren 8: ProBiT ANaLysis (Practical)
Time: 3 hours Full marks 50

(Tablea to bo supplied: Fisher and Yates)

1.. Tho following datn give 2=doso, n=the number of animals used and r=th
nuraber of animals killed for two drugs at different dorages,

Drug A Drug B

z n r x n r
1.01 50 44 -1.70 48 48
.89 49 42 1.61 50 47
n 46 24 1.48 49 47
68 438 18 1.31 48 34
41 50 [ 1.00 48 18
.1 49 16

Examine ,

() Wheathes there is linour relativnship between tho prol:.t of kill and log concen.
tration in !ha cazo of drug A,

{b) whethes tie regression lines aro parallel fur both the drugs (rogresrion of
probit of kill on log concentration), and test whothsr LD 50 is significantly different

in both cases. .

STATISTICIAN'S DIPLOMA EXAMINATION, 1951.
PAPER R: VITAL STATISTICS & PoPUrLATION STUDIES (Practical)
Time: 3 hours Full marke 60

{a) Use of Culculat:ng Machines is permitted.

Assuming the applicability of the mortality experience as given in the Life tablo of
Madras (1931 Census) to tho 1941 popuintion of Mysoro catimate tho number of jemale
survivors in different quinquennial age-groups in 1946.

Assuming further the continuance of the “marriago habits™ and the “family-buitding
habits™ (as far as thoso coneepts can bo olaborated connistent with tho uaability of Civil
condtion and Fertility Tables in the 1941 Census Report) as depicted in tho 1941 Census
Tables, indiente how to project the average annual number of birtha for the next threo
quinquenial periods (1041-46, 1946-51, 1931.56). Estimato tho figuro for the period
1941-46 only. Stato clearly any other assumptions which you havo to mako. (In view of
the limited time at your disposal you are freo to makoe any simplifying assuniptions which
may be noceasary to save timo in your computation). .

Your aro provided with

(1) 1931 Census Report of India containing the acturial roport
(2) 1941 Mysoro Census Report (Tables) ]
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STATISTICIAN'S DIPLOMA EXAMINATION, 1051,
PareR 8: EpucatioNaL StaTistics (Practical)
Time: 3 houra * Full marks 50,
Uxe of Caleulating machines is permitted.

1. Tho following tublo gives Correlation Cocflicienta for a battery of ton testa

Text 1 2 3 4 5 [ 1 8 2 10
1 100 00 ,00 .33 .6l B Ll 00,00 0
2 00 1.00 00 .61 .35 00 00 35 .61 n
3 00 00 1.00 .00 .00 o1 33 61 .35 40
4 G .61 0 1.00 61 14 30 0 .5 55
b 61 35 00 .61 1.00 .30 .53 .13 .30 .55
8., .35 00 61 .18 .30 1.00 61 53 .30 35
1 61 .00 35 .30 .63 .Gl 1.00 .18 55
8 00 .35 61 .30 .18 .53 .39 J.00 .81 .65
9 00 61 .35 .53 30 3w 18 6l 1L.00 .55
10 10 .40 L [ I & BN ) b5 55 .53 1.00

{i} Determinoe the number of common fuctors in tho above sot
(ii) Estimto tho common factor loadings for the len tests,

Explain how theso can be used for the interpretation of fuctora,

2. Suppose that two teachers have ranked a group of individuale on a fivo point

scalo. Tho result is given below
Ranking T, T,
1 1095 209,
2 150, 409
3 50% 209,
¢ 2% 0%
5 5% 109

Discuss how wo can assign “'weights™ 80 as to mako the rankings of two teachers
comparablo?

STATISTICIAN'S DIPLOMA EXAMINATION, 1951,

Parer 8: Sawprine DistninuTionNs (Practical)

Time: 3 hours Full marka 50

(8) Attempt any two questions
{b) Al questions carry oqual marks
(¢} Tso of Calculating mochines is pormitted.

1. Ifavariate is distributod 6w a X? with n degroos of froedom, it is known that
r=%2n
N
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is asympototically normal N(0,1). Hence the di_uribu!ion function of X' can bo wy
representod by a Gram.Charlier Type A series. Thus, to 0(n-s1),

x N z -}z 1 -pa
Ndyd=——__ dx —
I P(X') dx VFI e £ \(27‘

1 ks 1k, _! l'n'
gt (24 it R, H') :

1 &k 1
+(1zu km H, +mx-;-:—: H‘+—1290 L.m )]

where &, ky,. .aro the cumulants of x* and H H,,.. are tho Hrmito polynomials.
Using this expression, calculate the valuo of the dstribution function for n ef
and x*=12. Compare this with tho true value.
[Hi=x=-1; Hy=20—=3r; H, =2t =62 +3;
H, = 2= 1004155 H, = 29=15 2044529 -15;
Hy=20—28x04-210x4=420x* 4 105]
2. Ifasampleof size n is drawn from each of k¥ normal populations and it is

dosired to test the hypothosis that tho variances aro equal consider the statistic
¥

Be)”

N

L = .
=S 8
k gar
in which a ie tho variance in the tth ple. The qth ¢ of L, is gven by

(I.(n—l)) | r (n;l +z) &
RGORE )

Fit a Type I curve to the distribution of L, for the case n=S§, k=5, and obtain the
Approx:ma(e value of the 59 point of L,. (Uso Thompeon's percentage point tables
of the Beta Distribution).

In Gve samples of five observations each, the means and variances are given bolow.

Moan a0
8.4 2.67
8.2 9.41
7.9 1433
8.1 4.50
7.8 8.83

Calculate L, and tost for tho hypothesia that tho variances are equal.

3. Two samplos of sizos 20 and 15 are drawn from populations with variancet
o2 and g,1 rospectivoly. Writo down tho expression for the power function of the test
for Hy (0,'=0,") aguinst the alternatives H(¢,* > o,%), tho significanco lovel
being taken at 0.05 Computo the valuos of powor for

"' =2,3,8 and 7 and conatruct the powor curve,

Use this to find how lnrgo lhould be beforo the odds are ¢ to 1 in fuvour of estab
lishing that ¢,>4, using tho 5% levol.
40



STATISTICIAN'S DIPLOMA EXAMINATION, 1951,

PArER 8: STaTIsTICAL QUALITY CONTROL (Practical)

Time: 3 hours

(s) Answer all questions.
(b) All questiona carry equal marka,

(¢} Use of Culculating machines and of Control chart tableais permitted.

Full marks 50

1. A manufacturer wished to control the quality of 8 typoe of elctrical apparatus
with reapect to two adjustment characteristics at a level such that tho fraction defective.

p’=.0020, Following table gives observed values of “number of defectives™ for thia -
Plot control chart,

item found in samples drawn from successive lots.

undor control at the apecified vatue of p’? If the value of p’ were not

process bo under control?

Lot Samplesize Numberof Fracton
n defectives  dofoctive p
1 1550 5 0.0032
2 2000 2 0.0010
3 1550 0 0.0
4 780 3 0.0038
5 200 0 0.0
[ 2000 15 0.0075
7 1550 1 0.0045
8 050 2 0.0021
[} 950 ] 0.0053
10 930 2 0.0021
11 35 0
12 330 -3 0.0091
13 200 0 0
4 600 4 0.0067
15 1300 8 0.0062
16 780 .4 0.0051
Total 15785 60

Is the proceas
specified would the

2. In a manufacturing plant it was known that a trend existed as tho result of

tool wear. The dimension for tho characteristic inspectod was specified as 0.644 +0.004

in. Following table gives values of 2 and R for
every haif hour. Plot control charts.

1

d

groups of five ec

Subgroup X R
number

1 0.6417  0.0011
2 0.6418  0.0016
8 0.042¢ 0.0010
4 0.6431 0.0015
] 0.6433 0.0000
] 0.6437 0.0010
1 0.6433  0.0014
R 0.6430 0.0004
9 0.0441 0.0000
10 0.6444 0.0011
1 0.6458 0.0009
12 0.6457 0.0007 *
13 0.6454 0.0009

Total 8.3G81 0.0131

P

What precautions ahould be taken in the collection of data for control charts when

trends are known to oxist.
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3. For two altornate hypothosos given by
Hy  p,=0.003
Hy: p,=0.03
and
a (producer's rixk)=0.03
£ (consumer’s risk)=0.10
determine tho oquations of tho ncceptanco and rejection lines,
Samples aro taken in groups of 20, Writo down the acceptanco and rejection num.
bers for N =20, 40, 60, 80, 100, 120.
4. A consumer reccives balches contuining 10,000 T ts cach. Cenerally,
0 out of 10 Latchen are freo from defects and 1 out of 10 batches containe 2095 defectives.
If 209 defectivo batch ia acecpted tho loes incurred by putting the defective com-
ponenta on production line inIta. 3000 for 10 batchen.  If the inspection lino is half anna
per itemn, find the number of itemnn inupected per batch to minimino the totul of
inspection custs and consumncr costa, 1t is assumed that acceptanco number is 0.

— O

STATISTICIAN'S DIPLOMA EXAMINATION, 1931,

Parcr 8: Sawrce Sunvevs, Arriiep (Practical)

>

Timo: 3hours Full marks 50

(a) Figures in the margin indicate full mlll:kl.
(b) Uso of Calculating machincs in permitted

1. Tho formuls for tho sampling variance, V, of the estimato in the ‘double

pling pr in approximately given by
pr 1 —p9
v-v.{_ﬁ +! "”}

whero V, is the varianco of y, lI!o variato under cnquiry, £ is tho correlation coeflicient
between y and z (£ being the auxiliary variato), and n and N aro respectively tho sizes
of tho two samples in tho first of which both z and y are micasured and in tho second only
x, Tho cost, I, of such a aurvey is approximately given by

W ea-bn+eN,

whoro a=Rs. 470, b=Rn. 24 and ¢=Rn. 2 as. 10 only. It is known that V,=29].8
(mdafacre)?, and tho total oxpendituro aanctioned for the survey is Rs. 10,000 only.

Work out the oplimum values of n and N and the correaponding V for tho following
cight valucsof p=0.9,0.5,0.3,0.1, ~0.), —0.3, —0.5, —0.9. Also draw the (freo.hand)

(P, V) graph. 20
2. Uking “rand pli bers” select two random samples, cach of aize
5, from tho fullowing two populations respectively:— 10

(n) & normal population of meun = —10.28 degreen (centigrado) and stsndard
doviation = 2.87 degreed centigrudo), and (b) a rectungular population with a constant
probability domsity botween tho limits—10.7 degrees (centigrado) and +9.8 degreed
(contigrade), 10



3. Acircular region is determined in terms of tho rectangular cartesian co-ordinates
by the relation 2945169 8q. metecs.  With the help of “‘radom sampling numbers™
locate ten points randonly inrido the region. (It will do if the positions of tho selected
points are written down correct to decimoeters).

4. Draw up a questionnaire form for a family budget enquiry in & middle-class
aren in o big city, say, Calcutta or Bombay. ({Special credit will be given for neatnees,
proper eaptions, apacing, etc. Tho form haa to be drawn up in English only). 10

STATISTICIAN'S DIPLOMA EXAMINATION, 1951.
ParEr 8: SaMPLE ScRVEYVs—Turomy (Practical)

Time; 3 hours Full marks 50

(a} Attempt any two questions only.
(b) All questions carry equal marks,
(¢) Uso of Calculating machines is permitted.
1, Tublo I gives the number of villages and the area under wheat in each of the
80 petwari circles in Hapur Tahsil of the Meerut district and table 2 gives tho analyrin
of varjanco on a village basis. It ia requircd to estimate the total arca under wheat in
tho tahsil using a patwari circlo as the unit of samnpling.  We will assume that a sample
of 20 patwari circles is to bo sclected, Caleulato the seampling variance of the cstimate
of the total arca undor wheat for each of the following procedures of sampling and esti-
mation:
((a) equal probability, mean per cluster estimate
(b) equal probability, total per cluster estimate.
(¢) probability proportionnl to the size of the circle, mean per cluster estimate.
Also caleuluto the variance for an equivalent sample with village aa unit of samp-
ling and comparo tho rolativo eflicienceis of tho threo methods, Finito population
corroction should not Lo ignored,

TaBLE 2.

Analysis of variance of arcas undor wheat in village of the Tahsil Hapur (bighas).

Sourco of variation d.f. S.8. M.S.
Botween circles 88 10024593 124123
Within cireles between 210 0587000 45657
villages
Total 208 20512502 68934
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TABLE NO.]1. SHOWIx0 THE NUMBER OF VILLAGES AND THE AREA UNDER WNZay
IN PatwARICircLE OP FIAPUR.

Slno.of Numberof Areaunder 8l.no. Numberof “Aren under
Circlo  villages Wheat (in bighas) Circlo  villoges  Wheat(in bigha)
1 8 1562 46 2 487
2 b5 1003 41 3 041
3 4 1601 48 1 10
4 5 271 49 1 In7
5 4 458 50 10 816
[] 2 736 51 3 2002
7 4 1224 52 0 3022
8 2 990 53 2 1400
9 5 476 54 2 1584
0, 1 34 85 3 830
11 3 1027 58 8 167
12 4 1393 57 3 022
13 3 692 58 2 891
14 1 524 59 8 273
15 1 002 60 2 781
16 3 1622 61 2 1101
17 4 2087 62 2 7890
18 8 2474 63 2 ool
19 2 401 64 3 028
20 4 8468 65 4 14
21 3 1036 60 1 1208
22 4 948 67 8 1633
23 4 1412 68 4 802
24 3 438 69 3 1286
25 5 21 70 3 1299
20 2 977 71 7 1047
27 3 814 72 3 741
28 1 319 ‘13 2 874
29 2 583 4 7 2554
30 4 1150 76 4 609
31 3 670 k{3 1 1187
32 2 4909 7 2 852
33 4 T4 8 1 51
34 4 1081 79 1 1263
35 1 389 80 8 1423
36 7 2675 81 2 794
37 3 808 82 1 1604
38 2 412 83 3 1621
39 2 445 84 2 1764
40 1 700 85 (1} 2648
41 2 842 86 1 1076
42 4 2050 87 1 348
43 [} 2530 88 4 1224
44 17 247 89 4 1400
45 2 421

299 98078

2. The following table gives the measured volumes of timber on 25 syatemati-
cally located plote of l!li acre, and eye estimatees in the stands in which they oceured.
The total area under timber is 5124 acres and tho total volumo of lim!;cr. from eye
eatimatos of all those stands, is 6,110,000 Cu. ft. i.e. 1192 cubic foet per acre. Obtain

the regrossion and tho ratio estimates of tho total volume of the timher on tho basis
of tho data and comparo their relative efficiencics.
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TABLE. MEASURED VOLUME, ¥, ON 25 SAMPLE PLOTS, AND EYE ZSTINATE, X, OP
CORRERPONDING STANDS (CUBIC PEET TER '/, ACRE)

y x y x y x
170 102 255 208 125 63
47 14 135 110 100 194
64 57 140 110 287 167
91 kL] 154 10 201 268
12¢ 95 110 110 169 152
146 22 12 128 182 152
87 110 153 79 K HR
195 208 218 I 24 207
235 167

3084 3302

3.(a) The following tables give information about the different atrata forming
the population

strata Ni o 1/:.
I 2525 325 4 whero ¢, represents
II 3150 275 3
111 4975 275 2 the coat per unit in the
v 1950 250 1 ith stratum,
(i) Find an optimum allocation corresponding toa fixed cost, the cost fune.
L

tion being given by = ¢i n,
-1

(ii) If e=1000, find the relative cfliciency of an unrestricted random eample
of the whole population where sizo is determined by (i) when ¢=1000.

(b) 1If the responso rate in a market survey is 259 and the varianco within
tho non-response group is 2 in the whole population, suppoxing it costa Ra.2to con.
tact & unit Re.4 to cnumerato and procers information on that unit and Rs.8 to enu-
merate and process jnformation on the unit in the non.response group. Determine
the optimum valucs of n and #, the proportion of units enumerated in the non.rexponse
gro;xp 80 that the mean of the population may bo measured with variance equal to

07 /100

4. The following tahles givea the analywis of variance over a numbcr of years
for tho wheat yield per field (meds, per acre).

1944 1945 1040 1947 1048

df  MS, df M8, df  MS. df MS. df MS.

Between tolsila) 4 66.5 ¢ 318.4 4 P4 3 82,3 4 200.8

Within tahsila
between villuges n 3.0 12 27,17 62.2 19 52,1 ¥ 65.3

Within villuges
between fields . . 15 22,8 d 3.2 1 24.1

5
@
—
I

Within field
between plota 16 5.33 40 6.20 22 11.39 39 8.60 28 8.80

{i) Tent whether the within field variation i the samo from yeur to year.

(ii) Pool the analyris of varianco for the five yeara and obtain tho cstimates
of tho different components of variation.

(iii) Find tho vurisnco of tho unweighted mean of all the fields if 10 villagea
per tahuil and 3 fields per sclected villago with the eamo amount of sumpling per
field, on the avernge, also tho same verionce componcnts as given by the pooled
analyris of varionco,
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STATISTICIAN'S DIPLOMA EXAMINATION 1051
Paren  8: Desiox or ExremiMexTs  (Practical)

Time- 3 hours Full marks 50

{a) Attempt any two ruestions.

(b) All questions carry enual marks.

(¢) Use of Calculating machines is permitted.

(d) Using of Fisher and Yates® Tables ia allowed.

1. Below are given the plun and yiclds in 1bs. per plot of 8 6x 6 Latin squaro ex.
periment on tho whent crop carried out for testing the effect of sulphate of ammonia
applied at five different times (1,2,3,4,5), 0 denoting control (or no sulphate of ammonia).
Ono of tho observations is missing, Analyse tho data,

5 2 3 1 0 4
28.8 27.9 20.5 24.7 22.3 24.8
0 4 5 3 - 1 2
31.8 35.7 33.4 28.9 33.6 32.2
2 1 4 8 3 0
37.1 344 - 38.0 33.9 28.3
1 5 0 2 4 3

33.0 36.5 27.1 38.2 41.8 30.4

4 3 2 0 L} 1
3s.6 34.4 41.8 . 34.4 41.7 36.0

3 0 1 4 2 5
30.4 20.6 36.6 40.2 38.6 34.6

2. Inavarietaltrial with thirteen varieties (0), (1), (2),. -« -, (12) of paddy, arranged
in 8 balanced incomnplete block design, tho following is tho lay-out plan with the
yields of paddy in by, per plot.

Blocks
1 11t IV. Vv VI VII VI IX X XI XIr xm

{0)20 (1)31 (2)54 (3H4 (4)38 (5)58 (0)66 (7)34 (B)50 (9)54 (10)64 (11)73(12)71

(1)53 (2)49 (3)3¢ ()38 (SHT (6)70 (7)53 (8)36 (0)49 (10)36 (11)56 (12143 (0)69

(3)30 (4)51 (5)28 (6)22 (7)54 (8)45 (9)43 (1042 (11)24 (12)38 (0)66 (142 ()57

(9)37 (1048 (11)63 (12)29 (0)01 (1)74 (2)32 (3)58 (M7 (5)28 (G)44 (7)55 (8)64

Obtain the design got by omitting the first block and all the varioties which occur
in tho first block. Carry out an “intra.bleck’ analysis of varianco and calculate the
standard errce for compuring two varities. What is tho eflicioncy of tho present lay-out
in parison with randomized blocks without recovery of intorblock information?

3. Tho annoxod tablo shows the plan and yields in 1bs, per plot of a 2¢ fiold experi-
ment on whout, the treatments being all combinations of two lovels of dung (0, d), two
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tovels of aramonium sulphate (0, n) two levels of suporphorphatoe (0, p) and two levels
of potash (0,3).

Block I ' " Block 111

P A d nph nph d P dnh
45 85 53 36 43 42 39 3
dnh dnp dph n n dnp A dph
41 438 b5 42 417 52 50 44

Block IT . Block IV
dp nh dh ph nh dp (1) np
50 44 43 &1 43 52 51 39
dnph {n dn np ph dh  dnph dn
4 58 41 &0 66 52 64 42

Analyse the data and discuss the resuita of analysis.

4. In a reandomized block experiment with 9 replications carried out for testing
the difference between tho yiekls of two varictios V,, ¥y of Jowar, tho variety V, being
replicated twico and the variety Vy thrice within each block, the following aro the yiclds
per plot in 1bs.

Blocks v, v,
1 10.8 13.6
13.0 16.0
14.5
b1 ¢ 14.1 14.9
17.4 17,
17.8
I 9.9 112
1.7 14.1
12.6
v T ] 12,7
11.0 T
12.2
v 10.5 18.5
13.5 14.5
18.2
v 12.3 13.7
11.0 16.5
13.3
Vi1 12.6 12.9
10.1 14.0
13.8
vIIx 9.7 10.0
9.5 12,2
11.0
IX 14.4 10.5
15.1 17.0
16.9

Perform the snalysis of varianco and intorprot the results of snalysis.
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STATISTICIAN'S DIPLOMA EXAMINATION. 1851,

Parrn 8: ActUantal BTaTisTicn (PRACTICAL)

Time: 3 hours Full marks 00,

(n) Attempt any four questiona.
(b) All questiona carry equal marks.
(¢) Uno of Caleuluting Machines and of intereat tables will be permitted,

1. A lonn of Ra. 1,00,000 contracted on January 1, 1942 ja to be repiid by ten
equal ennual payment commencing 30th Juno 1931, follcwed by an alditional and
finaly payment of IRx.5,000 on 30th September 1960, All payrnents are to ine'udo beth
principal and intereat which latter should work out to an cffective rate of 5 per cent
per annum throughout the period. Dtruw up a achedulo showing to the ne-rat rupee
cach payment and the division of each puyment into principal and interest,

2. Inconncction with a Reecttlement programine, a Government male on Augzust
15, 1947, a large number of small loans amounting in all to Ra, 1,60,00,600. The loans
are repayable over 20 yeurs by level annuities of principal and intereat combined cal.
culated at 4 per cent per annum, tho first payment being made on August 15, 1948,

In order to raivo the needed funda, the Goverment issucs on August 15, 1347
a loan of Ra. on Crore, carrying interewt of 3 per cent per annum payable half yeurly.
On 15th August each year there will be alloted an service to this loan a aum equal to ths
capital portion of the receipts due from the small borrowers® annuitics on the kame date,
plus a level additional sum of Rs. X per annum. The balance of thix service after paying
interest on tho outstanding bonda will be applied to tho redemptisn of capital by annus
drawings at par. What should the value of X be in order that the loan may be exactly
redeemed by the drawing duo on August 15, 19672

What price per cent could a purchaser of a subatantial portion of the loan at issue
offer in order to secure s net yicld of 2 per cent per annum coavertible half.yearly
after allowing for incomo tax at 4 annas in the Rupec?

3. 5 yecars ago, 8 23.year capital, redemption aswurance policy for Rs. 10,000 was
isnuod subjoet to level annual premiums payablo throughout. The policy holder now
denires to shorten the term by 6 ycars towsrds which tho assurunce society suggests
two alternative methodx:

(i) the policy to run in its prescnt form till 20 years from the outsct when it
shall bo surrendered; tho balunce of Ra. 10,000 then required to Lo provided by a new
policy which shall mature at that timo by additicnal annual premiums commencing
at the pressnt time.

(ii) the poliry to be surrenderced now and the surrender value applicd as a sing'e
premium for a now policy maturing in 15 ycars from now; the balance
of Ra.10,000 then required to be provided by a new policy which shall maturo at that
time by additional annunal premiums commenring at the present time.

Caleulato tho future snnual premiums payablo by the policyholder under each

method araurning.

(1) thstwingle snd nnnus! prerniuma are based on 3 per rent per snnum effective,
and aro touded 5% of the net premium, and

(b) that the oftice gunranteen nurrender vulues of 5095 of the fimt oflice premium ¢
and 3%, of mubsequent oftico premiums oll accumulated 2 per cent per snnum

effuetive,
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Explain dlso why tho premiure under the two alternatives shoulds diffor.

4. An Offico is asked to quote for 100 one year temporary assurances of Rs. 1,000
cach on lives aged 50, the death rate at that age of life being 9 per thousand. Assuming
8 per cent intorest and asauming alvo that claims are payable at the end of the contract
period, what is the minimum aggregato premium the offico must charge if its risk of &
loes is not to be more than 259; of its chance of prefit? If on the contrary, 36,500 persons
had assured cach for Rs. 1,000 for a term of One day only, what, under the same
conditions, would tho premium be? .

3. Calculato tho net annual premium for & special assurance on a life aged 30
under which Rs. 2,000 will bo payable on survival to the end of 20 ycars. In the event
of death occurring within tho 20 years, thero will bo payable at the end of the year of
death tho sum of Rs. 1,000 plus the net premium reserve which would be held at that
timo if the asaured were still alive. The premium and reservesare to be calculated at
89, interest by a special mortality tablo in which

100g,9¢a = (1.03)n

8. What is meant by “Graduation with reference to e standard table'?

1In the following tabl: E, is the number exposed to risk of death, and ¢, denotes the
number of deaths between age x and z+1. It has been decided to graduate the morta-
lity ratios, g, by means of a formula of the type

Ge = 9’4 +b, whore ¢’;., of the Standard Table are as sct forth in the appropriate
column of the tablo below, Obtain the most appropriate values of @ and b and compare
the graduated and ungraduat 1 rates of mortality at the ages 25, 35, 45, and 55,

age age

x E, 0 108"y x E. (A 1019,
25 1000 5 512 At 1800 14 845
26 1100 4 608 42 1800 )4 910
27 1200 5 643 43 17500 10 937
28 1300 8 668 44 1600 13 969
29 1400 ] 091 45 1000 12 1001
30 1500 8 707 46 1500 13 1038
3l 1500 [ 720 41 1500 14 1081
32 1500 8 32 48 1400 12 1322
33 1600 10 746 49 1300 11 n
34 1600 7 759 50 1200 13 1224
35 1600 ki 771 51 1100 8 1281
36 1500 12 787 52 1000 1t 1345
37 1700 5 803 53 900 9 1413
38 1700 14 821 64 800 9 1490
30 1800 12 839 65 800 8 1572

FIELD SURVEY EXAMINATION, 1951

Parr [(A)
Time: 3 hours Full marks 100
Figures in the margin indicate full marks

1.(a) Mention the names of the subdivisions of any district with which you may
be fumiliar and give also the number of police stations, unions and villages of that district
(b) Mention the sources {rom which you can obtain:
(i) List of houscholds in a village.
(ii) Area of cach plot shown on the cadastral survey map of a village. 15
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2, Indicato broadly tho route you will follow to reach tho following places from
"caleutta:
(1) DBolurghat (2) Bankura (3) Cooch Behar (4) Maldah (5) Suri

Or
Namo tho important rivera in your statc and namo tho subdivisions touched by them.
Mention the namo of any important towns that may lio on these rivers. 15

3. Answer tho following

(i) How do you calculate tho 3rd claxs.faro by rail, from Howrah to Asansol,
a distanco of 132 miles?

(i) What is the maximum quantity of free luggago a passenger by train ia allowed
to carry on his (1) Sccond claxs (b) Inter class (¢) Third closs ticket. Doces it vary from
Mail to other Pussenger train

{iii) Mention 8ny threo commoditiea which the railway would not allow you to
carry as personal lupgnge.

(iv) Whatis tho chargo for sending Rs. 27/. by money order. How would it differ
if it is acnt by Telegraph money order.

Or

Supply the following information wth respect to your state

(i) total population

(ii) number of females per thousand of the population

(iii} dennity of the population

(iv) total arca of the State

(v) pereentago of forest arca (rserved forests only) to total area

(Mention must be made of the year to which tho figures in your answer refer) 15

4. Namo the principal crops of your atate, and mention their total acreage aod
yield for any recent year.  Mention the sensons during wich they aro sown and harvested.

(Tho year must be mentioned in your answer) 13

6.(a) Tho incomes quoted below all exceed Ra, 250

Rs.270; 290; 285; 315; 420

Cnlcuh;lo the averago of these excenses over Re, 250. What again would bo the
avorage of these excesses over Rs. 300? ‘

(b) Add 25325 of 100 to 100; subtract also 2595 of 100 from Ra, 125. Would you
oxpoct the second calculation to givo Ra. 100/-? If not what percentage of 125 shou! {
you subtruct from Re.125/. to get Rs. 100 only. 0]

g. Evalunte

@) S ax T 3
y AxTx.d . .01x.01x.0l
O Sxex 0% .0IX .02

{¢) (14.5—.007)x0.35
(4} & annnsof 3.68 acrea+11 annas of 6.40 acres +16 annaa of 1.00 acres.

(6) 24/8°+Ds, when A=24
' B=18
Or
{6} A. B ond C aro threo points. If tho diatances AD and BC aro given, whal
furthor information would you requiro to find out the distance between A and C?
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(b) ABCDisafield ares,such that the portions ABCand BCD form two traingular
plots with all their sides equal. If AB=20ft., colculuto the shortent distance from
AtoD 15

1. Answerany four of thefollowing:
(i) 1fow much should 100 pioces of new rupeo coins weigh in tha.
(ii) Mow many lbs go to make ono maund?
(iii) llow many standurd bighas mako one square mile.
(iv) How many square cubits make ono cottah?
{(v) llow many cubits make 1 metre? 12

N. B.—3 marks for necatness.

FIELD SURVEY EXAMINATION, 1951

Parr I (B)
Timo: 3 hiours Full marks 100

All guestions carry equal marks
Anawer any b questions

1. Write down the names of all tho subdivisional hcad.quarters of a your State
which aro not directly served by Railway lines, Also mention the nemes of the Railway
stations ncarest 10 theso subdivisional headquarters, State how you will rach theso
subdivisionul headquarters from their nearcst Rajlway stations.

Or

Givo the boundaries of the fullowing states

(i} Awsam (ii) Madhys Bharat (iii) Madhya Pradesh (iv) PEPSU and (v) Uttar
Pradexh, .

Write dowa alno tho names of the prindipal rivers that flow through these States.

2, When is Jute gonerally sown in different parts of West Bengnl?  Whea is the
Jute erop harvented? What are tho normal seed requirements for Jute?  What in the
avoragoe yield of Jute per acre?,Name the G mont jmportant Jute growing dintricty.

{N. B. Candidates not familiar with tho growing of Jute in Went Bengn) are
required to supply similar informativn sbout the most important cush crop of
his stato of domicile).

3. An Investigator draws @ monthly salary of Rs. 100 plus Doarncas Allowance
Rs. 35/- and Houxe allowanre Re. 0. Ho had brrowed Rs.240 at 5 per cent simnple
intorest from the employces cooperative fund on 1st January 1950, payable in 24 equal
montly inetalments onsl duductable from bis pay each month. e was grunted extra}
ordinary leave for nix days in June 1950 without pay. Calculato his nct ducs for the
month ofJune. ~

4. For a middlo clas Benguli family consisting of 3 adult members (nges 52, 41
and 33 years) and 3 children (ages 10 yrs, 7 yrs, und 8 baby of 6 montha only) and a ser-
vant of 24 yeara, ostimate the snonthly consumption of the following fuod articles-(a)
Rice (cleanod), (b) Pulses, (¢) Common Sult. Indicate how you arrive at tho estimates.

5. Give the final furccast figures for any 3 of the following crops for your state,
during the last 3 yeara.

(s) Wheat (b) Aus Paddy (c) Juto (4) Sugarceno
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Indicate the source of your information and mention the years for which you quote
the 'ﬁgureu.

6. What are the 5 major occupations of the peoplo of your State? Indicato the

rolativo importanco of tho different occupationn! groups in terms of percentages to the
total population.

7. You are provided with details of information about a family which havo been
entered on a printed Economic Enquiry form. Serutinize the entries appearing below
cacefully and offer your commente on items which appear to your mind as either incon.
sistent or incorrect.

1. Sawrre Drtaits
District—Howrah P.S. Dagnan * J.L.No. 26
Name of tho Head of family —Nityananda Chakravarty
Religion—Hindu, Caste—Kayastha
II, DeTaILS AvOUT THE FAMILY MEMBERS

Serial Relationship with  Age Sex  Occupation Minthly incomo
No. Head of the family from occupation
1 Self 45 M Pleader Rs. 250/
2 Wifo 50 F —
3 Son 33 M Teacher Rs, 120/
4 Wife 30 ¥ —_
5 Son 12 F

III. AxxvuaL INcoME axp EXPENDITURE oF THE Favmy

Source of Annualincome  Items of Expendi-  Expenditure in Rupecs
. turo

income Rs. Monthly Total

o, Agriculture 50 1. Food 138 1,650
2. Professional 3700 2. Clothing 100 1,200
3. Others 30 3. House, Light otc. 83 096
4. Others 150 1,800

Total 450 Total 4N 6,032

FIELD SURVEY EXAMINATION, 1951
I(C)
Timo: 3 hours Ful! marks 100
Answor any five questions '
All question earry equn! marks

1. Answer ony five of the following:

(a) Name any 3 countries with their capitals—along with their approximate
population.

(b) Namo 3 importqnt commodities of Export and 3 important commoditirs
of Import for India.

(¢) Mention 3 big Devolopmont Schemen undortaken by Government. Indicate,
the location of these achemes,
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(d) Give tho Iatest figures that you know of the total number of (i) Bulls, (if)
Cows, (iii) Buffaloes (malo and female separately) of age above 3 years in your state.
Mention the original source of your information. *

() What aro the varions types of rural labour and their employment.  Mention
their modes of payment and the normal wage rates they earn in your district.

(f) Mention the moxt busy months for 8 eultivator in your district. What aro

their jnajor seasonal eropa?

{¢) What are tho methods of irrigation employed in your District and what are
tho implements used?

{h) What is the population of Indin:(i) in rural arens ond (i7) in urban srens,
according to tho latest census report in your knowledge.

2, Either (n) Demarcate carefully on tho eketch mop of India provided with state
boundaries, any one of tho following

(i) tho nreas growng Paddy or Wheat, Jute or Cotton

(ii) the areas of high, medium and low rainfull.

Or Draw a sketch map of your State and indicute therin any ene of the following :

(i) arcos growings the most important cropa

(i) arcas cf high, medium and low rainfall

(iii) areas under forests and hills.

(Sketeh Map of India showing State boundariea to be supplicd)

3. You have been supplied with a list of random plots from which you are required
to make a number of samnple cuts, and also to cnumerate the proportion of ares under
8 given crop.

(a) Stato what procedure you would follow in the following cases, when on
reaching a plot given in the list, you notice that

either. (i) the entiro plot, which had been sown with the crop, has been completely
eaten up by cattle,

Or (i) the entire plot has already been harvested by the owner

Or (iii) the condition of tho crop appears to be extremely poor Or (iv) the crop
under investigntion is grown as a mixed crop.

The adjoining plat however contuins a normal crop which is reudily available for
harvesting.

(b) Cun you idicate the importance of correctly making theso decirions?

4. A cultivator fumily in the first month of Bhadoi sowings has incurred a cash
expenditute of Ra. 135. The family consists of 2 adults and 3 children and has culti.
vated 3.3 bighas of land during the scason. Assuming that the family exhibits a normal
expenditure pattern, how would you expect the expenditure of Ra. 135/- to bo distri-
buted under the following heads:

(1) Cerenl foods {v) Oiland gheo {ir) Wages paid
(ii) Pulses (vi) Other food articles (€2 NN PR
(i) Fish; meat; egg {vii) Clothing (ri) coiniiines
(ir) Vegetables {ciii} Fueland lighting [£11) PP

Clearly specify the expengo items which ycu would like to includo under headinga
{x). (xi) and (xii). 1ave you rensons to fuel that any of these expenditure groups are
80ing to bo heavier or lower than the monthly aversgo for the year, and if so for what
rengona?
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8. A district has an area of 300Q square miles and includes 20 pelico stations
and 4000 villeges. A samplo survey of its area under tho standing crops has to Le
enmpieted within about 3 months.

200 villages from nll over the dintrict chosen at random and 4 greups of 10 n(ly)m
ing plots in cach of thein are to be surveyed for the purpnne

(i) Caculato the npprerimate stoff requirements for this survey, Due nllowunco
must be mmlo for invpection work,

(i) Dtawn up a suitablo ficld programme.

(iii) Fxtimuto the total roxt of field work inclusive of expenses to be incurred for

fichl work at the District Head Qunrtess.

6. For an all-Indin survey, cnmp offices have been opened in scveral importont
and far flung towna. A Messenger fromn tho Hend oftico at Culcutta is to be nent- by
train to hand over urgent recorls to camp oftices at (1) Bangalore, (2) Delli, (3)
Lucknow, (4) Nagpur and (5) Patna (Bibar)

Draw up a tour progrumme for the messenger to folfow so that he muany avoid
unnecesaary delay in journey.

Givo an estimato of the approximuto number of duyn that will bo required by the
mensonp;:r to cover tho whole journey, ullowing for a dny's halt at each of the eamg

oflicen. .
7. Tho following uro the sale returns on a purticulur duy in 30 fish stalls chosen
at random out of 550 such stalls in o large City, .
Stallno.  Day'ssale Stall Duy‘snalo  Stall  Day’suule
(in nulx) no. {in mdy) no. {in mulx)
1)) 0.5 {1 2.1 1) 3.0
@ B 12) 1.8 22 2.1
3) t.9 (3) 5.0 (23) 1.9
(4) 2.4 (14) 1.2 [24) 3.2
(5) 2.0 (15 1.8 (23) 1.0
(6) 4.2 {16) 2.0 (26) no ro ort
(7) 0.2 (17 3.4 (27)
(%) 1.4 (18) 1.1 (29)
9) 3.6 (1 2.2 (29)
(10) 0.0 {2u) 1.8 (3u)

(i) Culeuluto the average quantity of firh 8okl per stall on the day, and estimut
the total quantity of fish sold in the whole tawn on ths sume duy.
(ii) Find out tholeust and the higliest quantitios sold by a stull in tho sbow
samples.  Express these ss pereentuges of the average male perstalt,
e awd
HI:.LD SURVEY EXAMINATION, 1051
TART 2(A) .
Time: 3 kours Full marks 100
All vjuestions carry cqual marks

Four questions are to be atlempled. >
1. A family budget enquiry is required to bo made on a eample of 500 middle-class
familics in Culcutta in order to study their mpemhm:o pultem Describe how you

will organive tho work. 4

»

Druft o suitablo skeloton questionnniro lmhrnlm?lhcrcm tho broad expendituro
groups only.

What will bo tho mnjor considcrations in l.ho selection of your staff fur such anen-
qulr} .
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