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Log-Variance
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Chart (21'1). Model Sampling :
Graduated and Observed
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TABLE—88

Cost per Sq. Mile for Different Levels of Error

§ iy Cost in rupees per sq. mile
S 5
ﬁg ° R?’tllgt? ™! 1-acre | 4-acre | 9-acre { 16-acre | 36-acre
&)
m |l e | e e|e || o0
100 19033 | 13168 | 12232 | 1:2378 | 1-2524 1-83592
90 1:9497 | 18808 | 12859 | 13063 | 1-3269 1:4546
80 2:0112 | 14673 | 1-3712 | 13998 | 1-4287 1:5868
70 2:0956 | 1'5896 | 14926 | 1-5337 | 1-5749 17775
62 21892 | 1-7286 | 16314 | 16879 | 1-7436 1-9981
60 22178 | 17718 | 16746 | 17358 | 17962 2:0674
58 22489 | 1-8189 | 17220 | 1-7883 | 1-8541 21436
56 22830 | 1'8708 | 1-7742 | 1'8466 | 1-9183 2:2279
54 2:3203 | 1'9282 | 1-8320 | 19112 | 1-9894 2:3214
52 2:3615 | 19923 | 18969 | 19833 | 20683 2:4257
50 2:4071 | 20631 | 1-9681 | 2:0633 | 2-1567 2:5423
48 2:4578 | 21428 | 20485 | 2'1536 | 2-2561 26740
46 2:5143 | 22322 | 21392 | 22550 | 2-3701 2:8224
44 25781 | 2:3334 | 22419 | 23703 | 2:4957 20890
42 2:6499 | 2:4489 | 2:3588 | 2:5020 | 2-6411 31842
40 | 27314 | 25816 | 2:4930 | 2:6531 | 2:8084 | 34075
38 2:8251 | 27829 | 26480 | 28277 | 3-0019 36639
36 29827 | 2:9095 | 28286 | 30316 | 3-2275 39669
34 3-:0575 | 31168 | 3:0408 | 3-2714 | 3-4934 4-3080
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TABLE 38—Contd.

Coeflicient i
of
Error

Cost in rupees per sq. mile

Random
Plot

1-acre

d-acre

9-acre

16-acre

36-acre

—_
—
N—

(3)

)

(%)

(6)

)

(%
| 35]

30
28
26
24
22
20
18

32049
33795
3:5896
3 8448
41613
45625
50778
57638

33628
36565
40136
44508
49987
56997
6:6097
78345

3'2924
35944
3:9602
4419
49780
56988
6-6431
79122

35562
38985
43142
48272
54113
6:2034
73123
§:8219

3:8094
41897
46523
52229
59396
6:8575
8:0582
0.6763

47499
52508
58697
66365
1:5989
88331
104525
12:6330
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APPENDIX 1L

NOTE BY THE SECRETARY ON SUBJECT NO. 2.—7To
consider the report by Prof. P. C. Mahkalanobis on the Statistical
work on the random sampling experiments on the 1939 crop.

. A copy of the report (Appendix I) has already been circulated
to the members of the Jute Census Committee. Enclosed is a note
by Mr. P. N. Sen containing his remarks on the report. (Enclosure.)

2. Prof. Mahalanobis’s conclusion on the basis of the
work in 1939 are summarised in para 108 of his report. The Com-
mittee can feel satisfied with the substantial progress made this year.
In Section 7 of the report (Paras. 109-125) are contained various
important points in regard to the programme of work for 1940 which
require consideration by the Committee.

3. In regard to the decision of the Jute Census Committee at
its sixth meeting not to carry out any complete enumeration (except,
as suggested by Prof. Mahalanobis, possibly in one or two small
areas) in the work of the coming season, it is realised that the Govern-
ment of Bengal may not introduce regulation of the 1940 crop and
that therefore no figures may be available from the Government ot
Bengal regarding the 1940 acreage actually sown to jute.

It is felt however that the course decided on is the best that
could be taken in the circumstances and would ensure the expendi-
ture of the funds available in the best possible way. Complete
enmeration can not be taken as a final basis for checking as it must
itself be subject to errors depending on the human factor, and it is
known that these errors may easily be of a large order. As it is
somewhat problematical what number of trained staff will be avail-
able to the Jute Census Committee for the work on the 1940 crop
the accuracy of complete enumeration, if it were attempted, is also
problematical. It is hoped, however, that sufficient trained staff
will be available to ensure that the random sampling in the eight
selected districts proceeds satisfactorily.

The half-sample method suggested by Prof. Mahalanobis
appears to meet the case in the best possible way under the
circumstances. It is also clear that model sampling methods in the
Laboratory can be used to check the errors inherent in various
random sampling procedures, apart from errors dependent on the
human factor, so that, with this limitation, further complete
enumeration in the field is perhaps not essential as far as checking
and comparing the suitability of various random sampling methods
is concerned. The programme decided on for the 1940 crop should

ive the desired information regarding design and costs and the
alf-sample method should enable satisfactory checking to be done.
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4. The question of supply of maps raised in para 125 of the
report deserves special consideration. It may be added for the
information of the Committee that on the previous occasion
Mr. Carter (then Director of Land Records and Surveys, Bengal)
approached the Board of Revenue, Bengal, on behalf of the Jute
Census Committee to supply the maps /ree of charge but the Provin-
cial Government did not agree.

5. It is very gratifying to note that the Government of Bengal
have now intimated that it has been proposed by that Government to
provide a sum of Rs. 62,500 in the next year's budget for random
sampling survey of jute to be undertaken by the Indian Central

Jute Committee.

6. The subject is for the consideration of the Jute Census
Committee.
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ENCLOSURE.,

Copy of letter received from Mr. P. N. Sen, by the Secretary,
Indian Central Jute Commitlee,

“As regards the Report of Prof. Mahalanobis on the sampls
census of jute in 1939, I would make the following submissions and
would request you to circulate them among the members of the Jute
Census Committee-

“This is the Report on the third exploratory survey and it is
stated definite and satisfactory conclusions have been reached with
regard to the best sizes of grids as well as the density of grids and
their bearing on the cost of the survey. There is however one point
on which, it appears to me, nothing 1s mentioned in this final report
on exploratory survey. I am referring to the szze of zones which has
an important bearing on the accuracy of the survey as well as its
cest.  There was only a very short discussion on this point at one
of the earlier meetings beyond which no statistics seem to have been
collected or any analysis made from the point of view of ascertain-
ing the best sizes of zones in areas of different density.

“In the face of the very well known fact that the distribution of
cultivation of jute is very uneven, I submit no survey would be even
fairly correct unless the point as to the size of the zone has been
fully explored.

“I would therefore suggest that the question should be fully
explored before complete survey of any district is taken in hand as
is proposed in 1940. A very great step towards solving the problem
would be to obtain the views of Prof. Hotelling who is coming to
India this winter and for whose advice it has been decided to spend
a good amount of money. Any member who wishes it should be
given an opportunity to meet Prof. Hotelling and discuss the above
or any other point.

“Looking at the question from the practical point of view I
consider that if the complete sample survey of the eight districts
are taken in hand without proper determination of the size of zones
the results would be extremely undependable. A fair amount of
accuracy has been obtained up to now because zones have been
limited to thanas where the cultivation is more or less homegeneous.
If all the thanas of the same district and the major portion of the
jute area (as would be comprised by eight leading jute districts)
are taken up, I am afraid the same conclusions regarding the size
and density of grids would not certainly be correct.

“The above point is for the consideration first of the Jute Census
Committee,”

et
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APPENDIX IIIL

SUPPLEMENTARY NOTE NO. 1 BY THE SECRETARY ON
SUBJECT NO. 2.—To consider the report of Prof. P. C.
Mahalanobis on the Statistical work on the random sampling
cxperiments on the 1939 crop.

The following comments by Prof. P. G. Mahalanobis on
Mr. P. N. Sen’s note are circulated for consideration : —

“The point raised by Mr. P. N. Sen regarding the size of zones
is of fundamental importance. I have already explained in previous
reports and notes that, from the statistical point of view, it is desir-
able to divide the whole Province into a number of zones each of
which will be as homogeneous as possible in regard to the intensity
of cultivation, that is, the proportion of land under jute will be as
ncarly constant as possible in each zone. Mr. P. N. Sen is quite
right in stating that—

“there was only a very short discussion on this point at one
of the earlier meetings beyond which no statistics
seemed to have been collected or any analysis made
from the point of view of ascertaining the best size of
zones in areas of different densities”

The only way, however, in which the best size of zones can be settled
is by gathering detailed information regarding the intensity of
cultivation; and one of the chief objects of the proposed survey in
1940 is to gather this very information for different thanas and
unions. In fact until this information becomes available it is quite
impossible to take up the question of the best size of zones.”

APPENDIX IV.

SUPPLEMENTARY NOTE NO. II ON SUBJECT NO. 2.

Attached for the consideration of the Jute Census Committee
is a note dated the 10th December, 1939 by Prof. Mahalanobis on
the financial position of the Jute Census Survey in 1940. (Enclosure.)

2. In regard to the statement of the “amounts available”
contained in para. 2 of Prof. Mahalanobis’s note, Secretary wishes
to make clear that in its budget for 1940-41 submitted to the Govern-
ment of India the Indian Central Jute Committee have only pro-
vided Rs. 62,500 for Jute Census Scheme. It may, however, be
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possible to find an additional amount of say Rs, 5,000 to Rs, 6,000
for this work from the Indian Central Jute Committee funds with
the sanction of the Government of India. The sum of Rs. 14,000
on account of the equivalent value of services of the Committee’s
District Agricultural staff is based on the last year’s actuals, It is
hoped the Government of Bengal will agree to the utilization of the
Committee’s District Agricultural Staff for the Jute Census work for
3 months during 1940 as was done in 1939,

3. For the information of the Committee it may be explained
that items No. (3) in para. 4 of Prof. Mahalanobis's note consists
of—

(¢) Allowance to the Statistical Adviser
@ Rs. 5,00/- pm. ... ... Rs, 6,000/-

() Pay of the Temporary Lecturer to
relieve Prof, Mahalanobis @
RS. 125/‘ p-m- [N vee FT) 1,500/’

(iti) Miscellaneous T. A, Etec. » 500/~

Rs. 8,000/-

4. A detailed budget for the Field work and statistical work
in 1940 together with proposals for supervision, etc., will be placed
before the Jute Census Committee in due course. For the Statistical
part of the Scheme it is suggested that the procedure of giving a
block grant to the Indian Statistical Institute may be continued
as proposed under subject No. 4,

21
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ENCLOSURE

Note dated the 10th December 1939 by Prof. P. C. Mahalanobis.

In view of the fact that the Government of Bengal have kindly
sanctioned their full contribution of the scheme for the sample census
in jute in 1940 I am proceeding with the preparation of the sample
units for 8 districts as settled at the meeting of the Jute Census
Commiittee held on the 10th October 1939. I am intentionally using
a slightly higher density of grids in order to prevent any wastage
of man-power on the field.

2. I am giving below a brief statement of the present financial
position. Rs. 25,000 has been already set apart for preparatory
work for the 1940 scheme; and Rs. 62,500 has been contributed by
the Government of Bengal for the financial year 1940-41. Mr. Cliff
in his note on item No. 35 of the agenda for the meeting of the
Indian Central Jute Committee held in July 1938 stated on page 2
that ‘if considered desirable, it is thought that up to Rs. 80,000
can be made available for work in 1940-41’ (out of, of course, ths
funds of the Inndian Central Jute Committee). I understand that it
will be possible to provide, say; Rs. 68,500 out of Committee's
funds in 1940-41. Finally, there is the equivalent money-value of
Rs. 14,000 for the services of the district agricultural staff for jute.
On this basis the total amount available from now up to 31st March
1941 will be Rs. 1,70,000 as shown below.

(1) Already available for preparatory work ... Rs. 25,009

(2) Contribution from Government of Bengal

(1940-41) ... Rs. 62,500

(3) Contribution from Indian Central Jute
Committee ... Rs. 68,500

(4) Enquivalent value of services of agricultural
staff ... Rs. 14,000
Rs. 1,70,000

3. I propose that Rs. 40,000 should be provided for preparatory
work for the sample census in 1941. This leaves us Rs. 1,30,000
for the current scheme. I have suggested that it will be desirable
to provide about Rs. 5,000 for model sampling experiments on the
lines recommended in my report on the Crop Census on 1939. I
have also proposed that the work of area extraction of the jute plots
should be transferred to the Statistical Laboratory to facilitate the
final tabulation and checking of the results; Rs. 7,000 will be
required for this purpose,
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4. On this basis the budget for the current scheme (inclusive
of all expenses comes out as follows:—

(1) Maps (estimated) ... ... Rs. 17,000
(%) Area extraction e, 7,000
(3) Overhead eee ,, 8,000
(4) Model Sampling experiments --- o5 5,000

Rs. 37,000
(5) Sample Census in 1940 v 93,000

Total Rs. 1.30,000

5. In accordance with my provisional estimates submitted on
the 1st October, 1939 (printed on page 13 of the Proceedings of the
Jute Census Committee held on the 10th October 1939) the distri-
bution would be roughly Rs. 24,000 for the statistical and Rs. 69,000
for the field portions of the scheme. I am, however, cutting down
the cost of the statistical work by Rs. 1,000 in order to allow a little
more money for the field work. On this basis the actual distribution
comes out as follows : —

(A) Secretary, Jute Census Commitiee,

(1) Maps ... Rs. 17,000
() Field Work ... e, 10,000
(8) Overhead ... .o, 8,000

Rs. 95,000

(B) Block grant to the Indian Statistical Institute,

(1) Statistical work ... Rs. 23,000
() Area extraction eee 4, 17,000
(8) Model sampling experiments eee 5y 5,000
Rs. 35,000

Grand

Total Rs. 1,30,000

6. I may add a few words regarding the financial provision
{or the sample census in 1941. We are providing Rs. 40,000 for
preparatory work in the budget for 1940-41. There will be one lac
of rupees left in the hands of the Indian Central Jute Committee;
there is also Rs. 14,000 the money value of the services of the agri-
cultural staff. We have every reason to hope that the Government
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of Bengal will continue their contribution of Rs. 62,600. The total
amount available for 1941-42 will therefore be Rs. 2,16,500 shown
below : —

(1) Preparatory werk to be provided in

budget for 1940-41 ... Rs. 40,000

() Contribution from Indian Central Jute
Committee ... we ,, 1,00,000

(3) Contribution from the Government of
Bengal (1941-42) vy 62,500
(45 Services of the agricultural staff vy, 14,000
Rs. 2,16,500

As far as I can see at present this should suffice for a full scale
provincial sample census in 1941.

(Sd.)P. C. MAHALANOBIS.
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APPENDIX V.

NOTE BY THE SECRETARY ON SUBJECT NO. 3.—7o
consider the progress so far made in the preparatory field work
for the 1940 survey.

The Jute Census Committee at its last meeting held on 10th
October, 1939 agreed that the preparatory field work for survey in
1940 should be proceeded with in eight districts vzz. 1. Mymensingh
9. Dacca; 3. Rangpur; 4. Tipperah; 5. Bogra; 6. Rajshahi;
7. Jessore and 8. Nadia and also approved the appointment of one
Chief Inspector, one Inspector and six workers. The staff was set
to work in the middle of October and their immediate task was to
collect two sets of cadastral maps from the Collectorates and send
them to the Statistical Laboratory for the preparation of the sample
units for the survey. The Collectors have been requested to supply
the maps @ -/1/6 each sheet and the cost will be paid by the Com-
mittee iy Calcutta as was done last year. The work of procuring the
maps is enormous but it is expected that it will be completed by the
beginning of next month and by then all the cadastral maps will
have reached the statistical Laboratory.

2. The Committee’s staff has been asked to collect the follow-
ing information as far as possible:—

(a) ascertaining the exact weeks by which sowing is completed
and harvesting is commenced in the different areas;

(6) getting full knowledge of the nature of area and communi-
cations, and arranging for the centres and camps, from
which the workers would work;

(¢) ascertaining the area covered by beels, chars, marshes and
forests, where no jute is ever grown;

(d) ascertaining the riparian areas where the configuration of
fields has so widely changed that the cadastral maps
would be useless for plot identification;

(e) ascertaining the types of local recruits that would be
available for our work;

(/) obtaining the co-operation of the local officers; the Union
1]303rd Presidents and Members and other non-official
eaders;

(¢) purchasing of cadastral maps and transmission of one set
to the Laboratory for the Laboratory work;
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(/) reporting the administrative divisions of the villages of
each thana wunder the different Municipalities and
Unio>n Boards, and

(?) other necessary informatoin for the organisation of the
field work.

3. The Government of Bengal was requested to authorise the
Director of Land Records and Surveys, Bengal and his officers to
furnish the information collected by the “Jute Registration Staff”
to the Committee’s staff wherever required by them. It is under-
stood the Provincial Government have kindly issued the necessary
instruction.

4. The Committee’s Motor Launch “Lord Linlithgow” has been
placed at the disposal of the Chief Inspector to finish the work in
the Clar areas from North east of Rangpur to Chandpur and also
along Dhakeswari and minor rivers. For the Indian Central Jute
Committee’s “scheme of enumeration of jute passing from Assam to
Bengal” a launch has been hired at a cost of Rs. 378 p.m. The cost
of hire of this launch and running expenses of “Lord Linlithgow”
viz. Rs. 350 p.m. will be charged to the Jute Census Scheme. The
hired launch was engaged from 3rd Navember 1939 and it is expected
to be used till the 20th January 1940.

5. From the reports which are being received from the Chief
Inspector it appears that the work of the collection of preliminary
information is being pushed on steadily and the progress so far beeu
quite satisfactory.

6. The subject is for the information of the Jute Census
Committee.

APPENDIX VI

NOTE BY THE SECRETARY ON SUBJECT NO. 4.—70
consider a proposal to give lump grant to the Indian Statistical
Institute for expenditure in comnection with the work on the
satistical side of the Jute Census work in 1940.

At its meeting held in February, 1939 the Indian Central Jute
Committee decided that in connection with the Statistical work of
1939 surveys the estimated cost to cover salaries, allowances and
contingencies be paid to the Indian Statistical Institute in the form
of a lump sum grant and the Institute be required to furnish a formal
Auditor’s Certificate of expenditure and refund te the Committee
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any unspent balance. This procedure was sanctioned only for 1939
work but in anticipation of the Committee’s approval a sum of
Rs. 5,000 has been advanced to the Indian Statistical Institute as a
lump sum grant to meet a part of the expenditure in connection with
the preparatory work on the statistical side of the Jute Census
Work in 1940, It is for the consideration of the Jute Census Com-
mittee whether the procedure of making lump sum granis to the
Institute be continued for 1940 work on the same conditions as were

imposed in 1939.

APPENDIX VIIL

NOTE BY THE SECRETARY ON SUBJECT NO. 5.—T7o
consider a proposal to grant a Special pay of Rs. 25 p.m. to the
Senior Assistant, Indian Central [ute Commilltee for doing
additional work in connection with the Jute Census Scheme.

The Jute Census Committee at its last meeting held on the
10th October, 1939, decided that the Field work of the Jute Census
Scheme should be carried out under the supervision of the Secretary,
Indian Central Jute Committee. As a result of this decision consi-
derable additional work has been thrown on the Senior Assistant
(Mr. V. N. Kohli) and he has represented that he may be given some
Special pay for extra work. When the Field work was being done
under the supervision of the Director of Land Records and Surveys,
Bengal, a special allowance of Rs. 25 p.m. was sanctioned on the
suggestion of the Government of Bengal for the clerk who was doing
the work in the office of the Director of Land Records and Surveys.

Secretary recommends that the same amount should be granted
as Special Pay to the Senior Assistant so long as the Jute Census
work is beidg done under the supervision of the Secretary. This
may dtake effect from the 10th October when the work actually
started.

The subject is for the consideration of the Jute Census
Committee.
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NOTE BY THE SECRETARY ON SUBJECT NO. 6.—7¢
consider points which might suitably be discussed with Prof.
Hotclling during his visits to Calculla.

At its last meeting held in July 1939, the Indian Central Jute
Committee decided to contribute a sum of Rs. 1,500 to the Indian
Statistical Institute towards the expenses of Prof. Harold Hotelling’s
visit to India. In return for this contribution the Committee was
to get the advice of the Professor on its Statistical and Economics
research and enquiry work generally, and particularly its work on the
improvement of the Jute Forecast.

2. The Secretary of the Indian Statistical Institute has been
informed that Prof. Hotelling is expected to reach Calcutta about
the 11th December, 1939 and halt here till the 22nd or 23rd
December. He will probably visit Madras and other places in South
India during the Christmas holidays and the first fortnight of
January 1940 and will be back in Calcutta by the middle of January
and halt here till the first week of February, 1940.

3. It is proposed to hand over to Prof. Hotelling a note with
necessary papers indicating the points on which his advice is
required. He can then study those questions and discuss them with
the Secretary, Senior Marketing Officer and the Assistant Economics
Officer in January. So far as the Jute Census work is concerned he
will be handed over all the reports so far available and will be
requested for an impartial and critical review on the work so far
done.

4. It is for the consideration of the Committee whether a
meeting should be arranged in January when Prof. Hotelling can
meet the members of the Jute Census Committee.

5. Secretary would be glad to have the advice of members
regarding any specific points they wish to be referred to Prof.
Hotelling.
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