Indian Association for the Study of Population

Proceedings of the Sympaosium on Problems
and Prospectsof Large Scale Computeri-
sation of the 1981 Census

THE Symposium was held at the Central Statistical Organisation in New Delhi

on November 4-5,1977. It was organised by the Indian Association for
the Study of Population jointly with Central Statistical Organisation, the Office
of the Registrar General, India and the Indian Socia Institute, New Delhi. The
specific purpose of the Symposium was to explore the possibility of more effec-
tive large scde utilisation of computer technology in processing the census data,
in order to better serve the varied purposes for which the census data are
used, including the needs of planning, in particular and socia research, in gene-
ral. The Symposium brought together the producers of the census data, the
speciaists in computer technology and the users of the census data, particularly
those dedling with planning exercises and those engaged in socid and economic
research based on data regarding population. A total of 39 participants drawn
from 19 agencies and institutions attended the Symposium. The Symposium
discussed the subject in four sessions devoted to the following topics : (i) Gene-
ral 4ssuesrelating to large scale computerisation of census data; (i) issues relat-
ing to sampling; (iii) problems relating to computer hardware and software; (iv)
financia and administrative aspects of computerisation. A final brief session
was devoted to the adoption of conclusions and recommendations emerging out
of the four sessions devoted to substantive discussions. In this report we first
present the conclusions and recommendations of the Symposium followed by a
brief resume of the discussions. Then we give the background papers for the
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different sessions, together with points made by the discussants selected for diffe-
rent sssdons The Association wishes to place on record the generous hospita
- lity of the Central Statistical Organisation in making all the necessary arrange-
ments for the holding of the Symposium and their degp sense of appreciation to
the Office of the Registrar Genera and the Indian Socia Institute for their actlve
collaboration in making the Symposium a worthwhile venture.

Condusons and Recommendations

I. General Issues Relating to Large Scale Computerisation of Census Data

1 Electronic data processing has a crucial role to play in the 1981 popula
tion census for timely and comprehensive tabulation of the census data and for
dtorage and retrieval of information. Efforts should be made for better exploita-
tion of computer hardware and software than was possible inthe previous census.

2. BExtensve manual tabulation will ill haveto be resorted to for obtaining
quick results of the total population count and for the preparation of the pri-
mary census abstract for each village/enumeration block.

3. Thelist of items to be covered by the Census may broadly be the same as
the onefollowed in. the 1971 Census with minor revisions and modifications as are
deemed necessary in the present context. The items to be canvassed should be
reviewed in the 1981 Census aso with a view to improving the quality of data.

4. The more complex census items may be tabulated with the help of the elec-
tronic computer as in the 1971 Census on a sample basis. The sample should
be of adequate size to provide al the census tables with sufficient reliability at
the level of a district at least and preferably at the level of a Community Deve-
lopment Block. Block level estimates would be extremely desirable to meet the
current requirements of integrated rural development, for which retrieval facili-
ties are essentid.

5 Data processing should be so designed asto obtain al thefinal results (up
to the district level) latest by April 1984 in a printed form. It is necessary for
this purpose to complete the operations of data transfer and computer editing
within a period of 24 months of the census and also organise rapid processing
and printing of the results.  Release of tables could follow a pre-assigned pro-
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gramme of priorities in which migration, age distribution, education and econo-
mic activity may be cons| dered.

[l. Isues Relating to Sampling

6. The main issue relating to sampling is whether it should be adopted at
the stage of census enumeration or whether the past practice of its use at the
stage of tabulation should continue. As the introduction of sampling at the
enumeration stage is known to pose operational and technical problems, it is
necessary to undertake field investigations to study these problems and to exa
mine the feasibility of this approach which has decided advantages in terms of
economy and control of field work. The Registrar General may initiate these
fidd studies.

7. Specid studies are aso required to determine the nature and extent of
sampling. A household is considered as an efficient primary sampling unit and
should be preferred to the individual, or a geographlcal entity such as a village/
enumeration block.

I11. Problems Relating to Computer Hardware New Computer Needs
and Problems of Software

8. Data preparation should be on a decentralised basis using direct key-to-
tape or key-to-disk systems. A mix of direct data entry systems and other sys-
tems could be considered, if necessary. In so far as data entry systems are con-
cerned, efforts should be made to make use of spare computer capacity of other,,
agencies.

9. Computer facilities available at various State and regiona centres should
be utilised.

10. Priority should be given to the censusjobs at State and regional compu-
ter centres for both data preparation and computer processing.

11 In the event of’indigenous key-to-tape/disk facilities being not available
in time, import of these items may be considered. Alternatively, punching/veri-
fying machines available at various centres may be requisitioned for censusjobs.

12. The Registrar General's Office may initiate a pilot project to assess the
use of mark-sensing for census data.
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13 Irrespective of whether Nationd Informatics Centre (NIC) is fully func-
tional or not, a computer system with provision for direct data entry, mark-
sense card recording, optical reading facilities, tape peripherals of high density,
disk, printer, graphic facilities should be provided to the Registrar General's Office
in 1979. This system should be compatible with the NIC system and capable
of being linked with the NIC main system.

14. The Registrar General may set up a software group to look into both
the system software as well as system specifications and standardisation for
cleaning of data, criteriafor cleaning, maintenance of data bank, storage and
retrieval of data etc. Demographers and other users of census data may aso
be associated in the preparation of validity checks.

15. Computer aided printing should be investigated for adoption.

16. It isimportant that a high-powered committee of direction is set up, with
authority to give precedence to census operations by the Government computers -

and other data processing agencies; the Registrar General should be a member
of this committee.

IV, Financial and Organisational Aspects of Computerisation

17. It was felt that the estimate of Rs. 17.10 crores as the cost of computeri-
sation for the 1981 Census was redigic. Minor adjustments will have to be
made within this figure of Rs. 17.10 crores for the staff to be appointed. To
this total figure, a small additional sum may have to be added as training cost.

18.  On the basis of this estimate, it was suggested that a committee compris-
ing representatives of the Registrar General's Office, the Central Statistical
Organisation, the Department of Electronics, Electronics Corporation of India,
and the Planning Commission should begin work on closer estimates of the total
cogt and to spell out more details in the light of the above recommendations.

19. Adequate account should be taken of the subsequent facilities that will
have to be provided to avariety of users demanding data at various levels of dis-
aggregation. This question can only be taken on hand around 1982 or 1983
when the Registrar General divests himself of the main responsibilities of pro-
ducing the stipulated census and ancillary tables.

20. It was felt that s0 far as Government users are concerned they might be
required to pay the full costs, so would the commercial users. Asfor academic,
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Specidised research, institutions and individual research scholars, a formula
would have to be worked out for subsidised rates.

21. The committee congtituted as per recommendation 18 above may be re-
quested to go into the question of comparative costs of conventional printing
followed so far by the Registrar General's Office and of printing straight from
the computer output. In making these estimates of printing costs, the time gained
or lost by either process leading to denial of valuable information to essential
users will also have to be taken into account. This matter should be viewed as
next in importanceonly to thedesirability of computerisation of the 1981 Census
data.

Resume of the Symposum

Thefirst session of the Symposium under the chairmanship of S V. R. Rao,

Director, Central Statistical Organisation, considered the general issues relat-
ing to large scale computerisation of census data. The Chairman in his intro-
ductory remarks drew attention to the fact that the preparations for 1981 Census
were entering in an advanced stage where the consideration of computer pro-
cessing of the datais quite opportune and worthwhile. Recalling that the matter
had received some attention in the Data Base Seminar of 1974, the Annual
Conference of the IASP in 1976, C.S.O. sponsored seminars of 1977, and the
meetings of the U.N. Statisticd Commission and the Statistical Advisory Com-
mittee, he underscored the growing interest in large scale computer processing
of census data in order to provide timely and comprehensivetabulations and to
facilitate storage and retrieval of information at very modest cost. Then followed
the presentation of papers and notes by P. Padmanabha, the Registrar General
of India, Asok Mitra and Stan D'Souza.

In his presentation, the Registrar General spelt out the present thinking about
the different aspects of the 1981 Census including the scope of information to be
collected and the work-load involved. He aso referred to estimates of time and
costs for the use of computer on the assumption that the 1981 Census would
broadly follow the pattern st by the 1971 Census. Asok Mitra drew attention
to the reservations with which the quality and reliability of the census data must
be accepted. He dwelt upon the system of data collection, the difficulties of
planning computer capacity and time, paucity of qualified computer personnel,
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inadequacy of financial provision and lack of printing facilities. He desired care-
ful consideration of the extent to which computerisation is worthwhile in the
light of the .obtaining level of quality and reliability. He emphasised that .quite
a sizeable part of thetabulation would have to be done manually in order to pro-
vide a quick overview of the census findings.

Stan D'Souza narrated his experience with electronic data processing in con-
nection with the 1974 Census of Bangladesh. He drew attention to several aspects
of the problem including the assessment of data needs, technical advice, choice
of the stage at which sampling can be introduced, and training and supervision
of the field and processing staff. He considered sampling at the enumeration
stage to be more efficient and less expensive and pleaded for generating informa-
tion on socio-economic characteristics separately for rural and urban aress
through carefully designed sampling procedures.

The presentation of these papers evoked considerable discussion which covered
a variety of topics including the scope and the methodology of data collection,
relative proportions in which manual and computer processing could be com-
bined, the organisation and maintenance of a data bank facilitating general
access to all types of data including religious and linguistic information, time
schedule of tabul ation, decentralisation of data processing, employment of women
and students as enumerators, training and supervison procedures, increase
in the financial outlays on the census and the question of acquiring new compu-
ter system sufficiently in advance.

Ashish Bose made a strong plea for co-exisence of hand tabulation and
electronic processing of data in the 1981 Census. He was of the view that the
financial cogtsinvolved in maximising the use of census data should be included
in budget for planning development. He further suggested that the use of com-
puter technology warrants the provision for a matching printing technology
and so there should be a printing press at the entire disposal of the Registrar
General. From this discussion there emerged a set of five conclusions and recom-

mendations, included in the first part of this report.
1

The second session, held under the chairmanship of Prof. A. L. Nagar of the
Ddhi School of Economics, Delhi University, took up the different aspects of
the use of sampling procedures in the census. The Chairman said that while he
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Was not quite familiar with the approaches developed by the Indian Census, it
was obvious that sampling could be used with profit in the census operations as
it covers a very vast population about whose social and economic conditions, it
is necessary to have religble information for purposes of planning for socia
and economic development. The session had before it a very exhaustive paper
which was prepared by the Director, C.S.O.

In presenting the paper he laid great emphasis on the importance of sampling
for the genera improvement of the quality of data, for reducing work-toad of
enumeration and data processing, for shortening the time-lag between the collec-
tion of data and the release of results, and for making the census more econo-
mical. He drew attention to the detailed discussion in the paper of the different
aspects of the problem of introducing sampling in the census. In doing so, he
identified items which required universal coverage and! those that could be can
vassed on a sampling basis.  Further, he identified the possible sampling units,
described sampling procedures including the choice of sample fractions, and
developed a broad strategy for the use of sampling procedures in the census.
He suggested that in the present context is was necessary to undertake a series
of studies and field trials in order to develop an appropnate sampling plan for
the census.

In the detailed discussion that followed it was generally recognised that samp-
ling should be used in the 198t Census. The discussion related to the following
issues: (i) whether sampling should be operated at the enumeration or the tabu-
lation stage; (ii) whether the unit of sample should be individual, household or
village/urban block; (in) the optimum size and methodology of sampling; (iv)
practical difficulties in the identification of the sample householdsin the field;
(v) substitution of samples in the case of non-availability; (vi) the difficulties in
simultaneous canvass of universal slip and a sample schedule; (vii) the question
of separating the sample canvass from the universal canvass of individua dip
through field staff of organisations like the N.SS. and the State Statistical
Bureaus; (viii) tailoring of the training programmes to the requirements of uni-
versal count and the sample canvass; and (ix) adequate remuneration to the diffe-
rent categories of field staff. The discussion concluded by making two recom-
mendations emphasising the need for exploring the subject especialy by con-
ducting field trials (see para 6 and 7 of the first part).

l
Thethird session, held under the chairmanship of Brig. V.M. Sundaram, Direc~
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tor, Army Computer Centre, focussed attention on alarge variety of issues connec-

' ted with developing computer hardwares and softwares to meet the needs of pro-
cessing the voluminous census data. The Chairman reviewed the evolution of com-
puter facilities in the country, identifying the different centres that have come
up, and further noted that a national net-work of computers was emerging in
the country with NIC acting as a nodal point. He envisaged a fair possibility
of the Census Organisation acquiring one of the terminals in the net-work.

Thediscussion inthis session began with two presentations, one by N. Seshagiri
of the Electronics Commission and the other by Brig. A. Balasubramanian
of the Department of -Electronics, In the former presentation Seshegiri et
out the objectives of the National Informatics Centre as related to the develop-
ment of hard and soft wares in the country. He referred to the ingdlation of
a high powered computer at the centre with VHF/UHF communication systems
and terminals at several different places, of which the R.G.'s Office could be one.
He, however, pointed out that the Census requirement warranted 'pesk-load
planning' implying utilisation of sparecomputer capacity throughout the country.
He suggested use of multiple key-to-tape or key-to-diskette devices for the census
and suggested that the developing validation and preparation software could be
made available through the NIC to the Census free of cost. He expressed the
readiness of the NIC to assist and collaborate with the Census in dl aspects of
the use of computer technology.

Brig. Balasubramanian gave details of the tabulation done on IBM 1401
computer for the 1971 Census with punch cards asinput media. He suggested
that raw dataafter requisite editing could be made available to various data users
on request. For this purpose, it was desirable to hold data in random access
files containing multiple indices. He suggested the use of key-to-tape data entry
devices for improving the quality of data and reducing costs. He was in favour
of decentralisation of coding, checking and data entry operations, increased use
of data entry devices, high density (1600/3200 BPI) 9 track tapes for storage of
data, direct access media for data analysis and continuous utilisation of compu-
ter time.

In the discussion that followed it was recognised that it was aso necessary
to provide for the supply of low density tapes to users unable to use the high
density tapes. Reservations were also expressed about the introduction of mark-
sensing techniques.  The general opinion was that the whole area of the deve-
lopment of hard and soft wares should be thoroughly explored by a committee
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of experts. Such a committee could study the problem of establishing data
entry devices, computer systems, training procedures, validation checksetc. The
recommendations emerging from this discussion are given in the first part (see
para 8 to 16).

v

The final session of the Symposium discussed, under the chairmanship of Prof.
Asok Mitra of the Jawaharlal Nehru University, the financial and administra-
tive aspects of computerisation. The Chairman emphasised the overriding need
of improving the quality of census data through a thorough-going reform of
the data collection procedures involving census enumerators. He advocated in-
crease in the honorarium to the enumerator to Rs. 100/- and thought that it
was vitally necessary to ensure that the enumerator takes up the work volunta-
rily and carries it out with responsibility and keen interest in the job.

The Registrar General presented in this session details of financial and organi-
sational implications of the programme of computerising the census operations
~on the pattern of the 1971 Census. He envisaged that 24 coding and punching
cells will beset up for input preparation, transfer of data to tapes and correction
and editing of the data. He said that while all these operations could be car-
ried out at the zonal computer centres, the final processing will be done at the
Registrar Generd's Office. He gave details of the staff requirements and esti-
mated the total expenditure involved to be of the order of Rs 16.20 to 17.09
crores depend| ng on the type of input media used.

There was a general agreement about the reasonableness of the cost estimates
presented by the Registrar General. The discussion centered around a great
variety of administrative problems connected with collection, processing, stor-
age and retrieval of census data. The general emphasis was on the need to take
al feasible steps for improving the quality of data. It was felt that an expert
committee comprising, for example, Brig. , Seshagiri and the
Registrar General may go into the question of replacing the present IBM 1401
by a more sophisticated system with the facility of .off-set printing, so that the
delay in the release of census publications is significantly reduced. It was aso
suggested that the incidence of power failure which caused delay in computer
processing could be avoided by installing their own generator at the census office.
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In the brief final meeting of the Symposium, the conclusions and recommenda-
tions set forth in the beginning of this report were adopted and it was resolved
that the President of the Indian Association for the Study of Population be
authorised to forward the proceedings of the Symposium to the concerned official
agencies including the Deputy Chairman of the Planning Commission, the Home
Ministry, Finance Ministry and the Office of the Prime Minister.
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Sesson | General Issues Relating to Large Scae
Computerisation of Census Data

PAPERS

P. Padmanabha

INDIAN census has over the years relied on manual processing and has, by and
*-large, served the essential data needs of the country. In the post-independent
India, the need for more data was felt in connection with planning for develop-
ment. The Census organisation which processed the data manually as a one-
time operation found it difficult to re-process the schedules to meet various data
needs. Retrieval, complex cross-tabulation and accuracy posed problems. By
then, Electronic Data Processing had come to be recognised as the most con-
venient and efficient mode of handling and processing of such data. The Indian
‘Census Organisation, therefore, decided to go in for computer processing of the
1971 Census data and in preparationfor it, hired asmall computer system (IBM
1401 with 4 K memory) in October 1966. This system was augmented by in-
creasing the memory from 4 K to 8 K with four tape drives in 1968 and further
stepped up to 16 K with six tape drivesin April 1971. This provided for input
preparation through the media of punched cards and subsequent transfer of
data to magnetic tape.

The two 'supplier—firms' in the field, IBM and ICT (now ICL), between
themselves, were able to supply 650 punching and verifying machines against
the requirement of 2000 machines to prepare the entire input in about two
years time. Then, there was the question of providing basic population statis-
ticsat thevillage/urban block level for variousadmi ni strative purposes, including
delimitation of constituencies. Having regard to al these limitations, it was
decided that the 1971 Census data should be processed partly by manual process
and partly on the computer. Accordingly, the following programme was drawn

up.
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I. (1) Manual processing of 100 per cent of the main census schedule for
basic population stetistics.
(2) Manual processing of a 10 per cent rural sample for further tabu-
lation.
II. (i) Processing of a 20 per cent urban sample of dips on EDP,

(2) Advance tabulation with a 1 per cent sample of slips on EDP (rural
and urban).

(3) Processing of a 20 per cent sample of houselist data on EDP.

(4) Processing of 100 per cent establishment data on EDP.

(5) Processing of 100 per cent data pertaining to degree holders and
technical personnel on EDP.
(6) Processing of 4 per cent sample schedules pertaining to population
record on EDP.
Thus a combination of manual and electronic data processing was resorted
to for handling 1971 Census data.  The following table gives an account of the
volume of 1971 Census processing done on the aforesaid computer.

a———

Vol. of Whether Vol. of Target date

Job records sample records of cample- When Remarks
(in million) processed processed lion completed
(million)
Housdlist 1440 20% 288  Feb.72  Feb.73  Priority
Change
Establishment Schedule 102 100% 102 Feb. 72 Feb. 73 Priority
Change

Degree holders and tech-
nical personnd cards

(DHTP) 22 100% 22 Dec. 73 April 72 Higher
Priority
assigned

1 per cent advance

tabulation 550,0 1% 55 Dec. 72 Sept. 72 Change of
priority

Urban individual slips ~ 109-0 20% 265 Dec. 73 July 74

(100% for
small areas)
Census Population record 550.0 4% 39.3. Oct. 75 Oct. 75
(200% for
small areas)
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After the main tabulation, the secondary processing of census data is being
done on our own, as well as at the instance of other Ministries/Departments.

Preparation for the 1981 Census has begun. It will gain further momentum
in the coming years. Suggestions for the coming census are being received.
While formal consultations with data users will begin from early next year,
this process had commenced much earlier. For instance, the topic was discussed
at the Data Base Seminar of the Indian Association for the Study of Population
(IASP) in collaboration with the Indian Econometric Society and the Indian
Statistical Institute (IS1). A technical advisory group under the chairmanship
of the Director, CSO also went into the topics and concepts for the ensuing
census. The IASP organised another seminar at Bangalore in December 1976
where the approach to 1981 Census was discussed and has followed it up by the
present symposium where the main focus is on computerisation. At this point,
a brief discussion on the present thinking about topics to be canvassed in the
forthcoming census may be relevant.

Housdist Form

As in the previous censuses, a houselist form will be canvassed at the coming
census also. The enquiry will precede the population count and the possibility
of a synchronous househlisting operation throughout the country will be explored.
In this form the scope of enquiry has been enlarged by the inclusion of new
topics, viz., (i) toilet facilities, (ii) bathing facilities, (iii) drinking water supply,
(iv) domestic lighting, (v) cocking facilities, and (vi) number of married couples
in the household. The Census Commission isalso considering collection of some
basic demographic particulars of residents enabling linkage with housing charac-

teristics.

Establishment Schedule

The tentative schedule presented at the Bangalore seminar remains basically
the same as its predecessor except that the employable capacity of the establish-
ment is also proposed to be sought in 1981. There is, however, a thinking that
in the wake of the Economic Census and follow-up survey by the Centra
Statistical Organisation (CSO), a census of establishments so soon after the
Economic Census may not be necessary. The census of establishments covers
al types of establishments and provides a frame for surveys whilst the Economic
Census confines itself to establishments having at least one hired worker. Thus
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the scope of the latter is somewhat restricted and may not serve the purpose of
aframe for users like the IAMR, for example, or for formulation of programmes
relating to household industry.

Individual Slip

Suggestions have been received from different quarters to collect detailed in-
formation on (i) physicaly handicapped persons, (ii) caste/tribe (asdigtinct from
scheduled casteltribe); (iii) distance of place of work from place of residence;
(iv) more detailed data on women; and (v) knowledge and practice of family
planning. The Census Commission on its own proposed that topics like 'nationa-
lity' and 'unemployment' should be revived at the next census. These sugges
tions and those on concepts had been discussed by the Technical Advisory
Committee. On the question of concepts, the Committee arrived at the conclu-
sion that the 1971 concepts should be adopted for the 1981 Census for the sake
of comparability, if not for anything ese. The suggestions are ill under
examination.

Household Schedule and Census Population Record

Here again the proposal isto revive the 1961 household schedule which besides
" being a population record €licited information on household cultivation and
household industry. It has further been suggested that the scope of the popu-
lation record should be enlarged to cover industry and occupation of each
individual.

Degree Holder and Technical Personnel Card

This schedule is being canvassed since 1961 at the instance of the CSIR. No
specific suggestions have yet been received from its authors as yet. The Census
Commission, however, feelsthat to ensure better coverage it would be necessary
to canvass the special schedule among al matriculatesand above. The screening
can always be done at the tabulation stage. With this in view the question on
educational level in the individual slip is proposed to be split into 'matriculation
and above' and 'others, the former serving as control for canvassing of the
special schedule.

Wemay now proceed to examine the work-load and implications of computeri-
sation of the 1981 Census. The following assumptions have been made :

(1) India's population will be around 700 million in 1981.

14 Demography India  Vol. VI. 1&2



() The five schedules discussed above will be canvassed in 1981.,

(3) Sampling will be resorted to at the tabulation stage for the following
with the intensity noted against each :

() housdist 20 per cent
(i) establishment schedule 20 per cent
(iii) individual dip 2 samples will be drawn: (8) 1 per cent

national sample for advance tabulation,
and (b) 20 per cent sample for detailed
tabulation.

(iv) household record 10 per cent sample.

(4) The degree holder and technical personnel card will have to be renamed
congistent with its extended scope and will be processed on 100 per cent

basis.

(5) Theindividual slipswill be processed manually (100 per cent) for yielding
basic population statistics at the village and ward/block level.

(6) Sophisticated input preparation devices like, mark-sensing, optical reader,
microfilming by machines such as FOSDIC of the US Bureau of Census,

ec. will not be available.
(7) The tabulation programme will broadly follow the 1971 pattern.

(8) The present computer system i.e, IBM 1401 with 16 K memory and 6
tape drives will be available.

Table 1 presents in atabular form the work-load and time estimate in respect
of each schedule and for each of the operationsinvolved in computer processing
of the 1981 Census data. There has been a suggestion to operate a 100percent
computerisation of the data in 1981. Its implications have aso been shown in
thistable. Thenormsused for computing the time estimate are given in Table 2.
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TABLE 1—WORK-LOAD IN TERMS OF TIME AND QUANTUM EOR DIFFEﬁENT CENSUS OPERATIONS

Records Cards Coding and

Punching and Verification

Operation
in in Checking. .. Hand pun- Auromatic Key to Card Sort- Edit- Summ- Sorr- Printing -
lakhs lakhs Cod- Check- chesand  punches and tape - fo ing ing ary ing  hours
ing ing verifiers verifiers tape, hours hours hours hours
months months F V P v P V  correc-
: mon. mon- mon- Mon- mon- mon- tion and
the ths ths ths ths  ths merging
hours
1 2 3 4 5 6 7 & 9 10 .u 12 13 H 5 16
1. Houselist 20% 3402 170 4250 3400 2125 1889 1700 1416 1416 14i6 1700 —_ 680 680 340 340
2, Establishiment - .
schedule 209 240 8 430 400 100 39 80 o7 a7 67 80 96 48 48 _ 24 24
3. Advance sam-
ple 1% 70 70 875 700 ®75 778 700 583 583 583 700 — - 210 240 420 210
4. Individual slip
20% 1500 1500 18750 15000 18750 16667 15000 12495 12495 12495 15000 — 4500 13000 9000 4500
5. Degree holder
and technical
personnel card _
100% 120 126 3000 2400 1500 1333 1200 1000 1000 1000 1200 960 360 360 120 120
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6. Household

schedule and

Population

Record 10% 1100« 400 13750 11000 5000 4444 4000 3332 3332 3332 4000 — 2200 2200 530 550
Totd 3154 2268 41106 32900283502520022680188931889318893 22680 1056 7998 22128 10454 5744
Individual

dip80% 5500& 5500 68750 55000687506111155000458154581545815 55000 — 16500 66000 33000 16500

Grand Total 8654 7768109855 87900971008631177680647086470864708 77680 1056 24498 88128 22244

i L i mi, ... i

NOTE: a Thefiguresincol. 1 take into account 100 per cent records I D the case of smaller territories.
b. Excludes areas for which 100 per cent processing is envisaged in item 4. The figures indicate additional work-load
in the event of 100 per cent computerisation.



TABLE 2—NORMS ADOPTED FOR VARIOUS OPERATIONS

Coding 400 slips/lines per day/operator (200 for DHTP cards)
Checking 500 slips/lines per day/operator (250 for DHTP cards)
Punching 400 cards per day/operator (hand punch)

500 cards per day/operator (automatic punch)
Verification 450 cards per day/operator {hand verifier)

600 cards per day/operator (automatic verifier)
Key-tq-tape 600 dips per day/operator for transfer and verification each
operation

Following the estimates shown in Table 1, the following picture emerges ;
(Does not envisage 100 per cent computerisation)

| Coding 41,105 man months
Checking 32,900
1A Punching 28,350 man months (hand punch)

22,680 man months (automatic punch)
Verification 25,200 man months (hand verifier)

18893 man months (automatic verifier)

1B Key-to-tape
Transfer 18,893 man months
Verification 18,893 man months
Il Card-to-tape,
correction and
merging 50 months @ 450 hrs. per month in 3 shifts

IV Other operations 105 months

The requirement of personnd for different time periods by which the input
should be prepared would be as follows:
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TABLE 3—NUMBER OF PERSONS REQUIRED ON ONE SHIFT BASIS

Operation 24 months 36 months 48 months 60 months
Coding and Checking 3084 2056 1542 1233
Punching and Verification:

Hand operated 2231 1487 ms 893
Automatic * 1732 155 36 693
Key-to-tape 1574 1050 787 630

In 1971, Registrar General's Office computer installation was st up piece
med. For example, it started with a small system — IBM 1401 computer with
4-Kmemory. Incapacity was-raisedto8-K with 4 tape drives. Finaly, in April
1971, the capacity was stepped up to 16-K with 6 tape drives. The computer
personnd were also appointed more or less on ad hoc bass which fell short of
an integrated organisationa pattern. The 1981 Census proposes to reorganise
the computer division in order to ensure that it is able to handle the gigantic

~ tasks which it will be called upon to manage.
The cost of processing of the 1981 Census data is about Rs. 16.20 crores over

a period of seven years at the headquarters and three years each for the zona
centres and state coding and punching cdlls. The break-up is given below (on

current rates).
TABLE 4 ESTIMATED COST OF PROCESSING OF THE 1981 CENSUS DATA

Rentals for Central Computer systems and regional computers 21020 lakhs

A 1
2. Computer Stationery 510 ,,
3. Printer ribbons 025 it
4. Sdaies of Staff 92145 i
5 Cog of cards for 198] censusat 1971 rates 10900 »
+ ——
124600" jj
B. 1 Cod of tapes 2282 )
2. Tapecabinets, trolleys 190
3. Cod of hand punches and verifiers and their maintenance 6317
4. Supervisory staff 28659 ,,
37448 D
Tota Rs. 162048 lakhs
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~ The estimate of Rs. 16.20 crores is based on the assumption that hand pun-

ches and mechanica verifiers are used.  If automatic punches and verifiers are
used (outright purchase), the cost works out to Rs. 16.86 crores, as against Rs.
16.20 crores by hand punches and mechanical verifiers. On the other hand, if
automatic punches and verifiers were to be taken on rental basis, the cost would
come to Rs. 16.37 crores and with key-to-tape device (outright purchase), the
cogt works out to Rs. 17.09 crores.

In 1971, asum of Rs. 4.78 crores was spent for the processing of 64,2 million
cards. This amount did not include the expenditure incurred on supervisory
personnel, cost of tapes, tape cabinets, trolleys etc., cost of hand punches/veri-
fiers and their maintenance. The estimated total expenditure of Rs. 16.20 crores
compares well with the 1971 expenditure taking into account the fact that the
volume of cards to be handled in 1981 would be alittle more than 3,5 times 1971
work-load, the steep rise in cost of cards, al-round price hike for ancillary
equipments and substantial rise in the emoluments of the personnel. The increase
is dso due to the anticipated additional processing time on the computer for
tabulations to be generated from the household schedule.

Itistoo early to give an idea of the saving in cost and time that would accrue
due to computerisation in the 1981 Census. Thiswoulddepend on the questions
to be included, the sampling fraction, the type of machines used and other
factors. An idea of the broad magnitude of saving can, however, to inferred
from the 1971 Census experience. It has been esimated that if dl the projects
which were done on the computer by making use of about 1,100 persons for 60
months, were to be done manually, the processing time required would be 135
months.  On the other hand, if it had been stipulated that the entire work was
to be finished in 60 months, we would have had to employ 2,480 persons. The
comparable costs would have amounted to 47.8 million rupees for computer
processing as against 594 million rupees for manua processing. The latter cdst
does not include costs of personnel management, and other over head codslike

office accommodation, furniture €c.

The greatest advantage of computer processing would, however, be the efficient
dorage, reliable retrieva, uniform cross-classfication, economy and speed of
operation. Once the data are put on tepes, secondary processing would be
cheaper; the data would be on tape in acompact form whereas manual processing
would involve maintaining and handling millions of data repeatedly.
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Ak Mitra

EARLY in 1971 the Registrar Generd published the 1971 Census Tabulation

*APlan. This booklet gave an account of the number of tables projected on
the basis of (@ full count, and (b) sample count. The full count tables were
supposed to be manually tabulated. The sample count tables were expected to

come out of the electronic computer. The record of publication of manually

tabulated and computerised sample tables of the 1971 Census gives us food for
thought on the prospects of computerisation of the processing of the 1981 Census
data.  On any showing the computer has taken much more time than manual

tabulation, even when it has worked on small samples to produce not-too-com-

plicated tables. Hereis a brief summary :

PUBLICATION STATUS OF THE 1971 TABLES

Coverage  Operation No. of  Printed In To be

Tables Series Ful (F) or Manual (M) Tables and Progress sent to
Sample (S OF Computer Pub- press
(©) lished

1 Genera Population : A 1.V F M 5 4 1 —
2. Economic Tables: B | Part

A:BIl F M 2 2 — —.

BIB;BI1IA,B;BTV A to

D;BV A,B;BVIA |,||I);

BVIB(i,ii);BVII;BVIII;

BIXAB S C 17 — 17 —
3. Socid and Cultural : CV;

CVil;CVIll F M 3 3 — —

ClA:ClI B$|,||):CII;

CmA,B;CIV;CV. S C 8 4 _ 4
4. Migration: D1 to VI S C 6 — 6 —
5. Establishment : EI, EIl A,

B,C EIH,EIV F C 6 5 1 —
6. Fertility : FltoV S C 5 > _ 5
7. Spedid tablesfor degree

holders and techni -

personnd : G I to XII F C 2 12 - —
8. Housing: HltolV S C 4 4 _ _

Total (All India) 68 25 9

Specid All India Tables on 1 per cent Sample basis : In mimeograph only : limited avail-
ability. .

*Tables based on 1 per cent sample are likely to come out of pressin December 1977 and
those based on 10 per c«it rural and 20 per cent urban are going to press.
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The figures tell their story. Of the 10 tables designed for hand tabulation as
many as 9 tables have been printed and published at the all-India level, while
27 have been printed and published at the state level. At the all-India level
the remaining one table is in the press awaiting publication. Nothing is pending
tabulation. Apart from these 10 manually processed tables, the biggest single
table, the Primary Census Abstract, in a minimum format of 35 columns, for
each village, town or city block, taluk, sub-division, district, division and state,
were dl printed and published at the al-India as well as state and digtrict leve
by 1974.

Not so with the computerised tables. Of the 58 tables designed for computer
tabulation, of which 18 are on full count and 40, on a sample basis, only 23
have so far been published at the all-Indialevel. As many as 24 tables at the
al-India, and some of them at the state, level are dtill in the press, while some
4 tables are not even ready for the press and 5 based on 10 and 20 per cent sample
are till to be sent to the press.

Computerisation, it will be readily conceded, cannot avoid teething troubles®
Computerisation was undertaken for the first time in 1950-51 in the U.K. and
USA. Some of the most important tableswere not published in either case
until 1957-58. Much effort was spent on both hard and soft wares from 1954
onwards until tables began to appear according to schedule only in the 1970s.
The bugs were not fully removed in the sixties, because some of the important
1960 series of the U.S. and U.K. tables were as late in appearing as 1965-66.

In India, eectronic computerisation was tried out on a limited scde in 1961
for constructing eleven complex household economic tables, based on a 20 per
cent sample of the total count. These computerised tables were al published

by September 1964. But the bulk of the manually processed tables were publi-
shed almost simultaneously.

Computerisation takes time in any country. It does not necessarily shorten
time as is often naively imagined. It shortens time only when continuous re-
search and effort are expended on improving hard and soft wares. This depends

agreat deal upon continuous investment in men and equipment involving Iarge
sums of money.

At this point 1 must hasteu to add that | am talking under false pretences. |
do not know anything about computers nor about the problems that are apt to
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aise over large scale data-processing on computers. | am not aware either of
the immense feats ofimprovement that have recently been accomplished in other
parts of the world but are not readily accessible in India.

In. the circumstances | shdl confine mysdlf to a few imperatives of the Indian
Stuation, some of which have nothing to do withthe question in hand but will,
at the- same time, determine the pace and quality of computerised tabulation in
1981 and even in 1991. | hope | shal be able to pose my questions concretely
enough to invite informed discussion both at the policy and technical level.

The first question to ask ourselves is how much of the census information
will deserve high level computerisation in our country. Computerisation justi-
fies the expense and time when the quality of information collected is good. In
the Indian Census we are plagued with data of doubtful quality and validity for
Severa reasons.

The firgt, is the very low level of general literacy which reduces the level of
response of the population censuses as well as that of the census taker. Thisis
the basic malady which precludes the Indian Census from going in for major
improvements in the questionnaire from one census to another. The same
reason prevents the Registrar Genera from adopting more meaningful concepts,
definitions, methods and classificatory systemsin tabulation. Every type of data,
age, marital status migration, language, economic activity, is only broadly, even
vaguely, and at best approximately, described, and will not stand scrutiny ex-
cept at certain levels of aggregation, where large numbers confer their own
quality on the defective data. In the circumstances, computerisation cannot be
expected to improve the quality of census data. If anything complex cross-
tabulation will possibly bring out more garbage than one suspects.

"The second, is the ad hoc and rather disheartening quality of the census taker.
He is not paid for his work, insufficiently trained and virtually conscripted. He
is often no more than barely literate, drawn from abewildering variety of assign-
ments few of which demand intellectual rigour. Many of the concepts and defi-
nitions so carefully formulated in the printed instructions escape his compre-
hension.  In the result the census authorities have to be content only with the
broadest and crudest responses to the census schedule. The majority of answers
are given in very genera terms, not lending themselves readily to detailed sub-
classification. The computer scarcely gets a chance of showing its paces. It
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has to be content with largely undifferentiated aggregates, not through any fault
of its own, but for lack of detailed and intelligent response.

The third is the lack of planning of computer capacity and time and of the
right quantity of computer personnel. As a result a large number of data pro-
cessing problems are solved in an ad hoc manner as and when they aise at
particular time and place. Itis not always possible to work out a common pro-
gramme even in the case of complex cross-tabulations and the programmer is
often left uninitiated in how certain parts of a programme should be developed
differently from certain other parts.

The fourth is the unwillingness of finance to commit money and machinery
well in advance to be commensurate with the task envisaged. As aresult com-
puterisation is often compelled to proceed on as-and-when basis on a protracted,

Zig-zag Course.

The fifth is the lack of printing facilities straight from the computer print-out.
The U.S. and U.K. Censuses made a success of the computer and aso of publica-
tion time only when printing facilities of this kind became available. Census
computerisation in India will never reap the credit of timely publication until
printing facilities straight from the computer print-out, are commonly available.

Let us now take up several other considerations which will have alarge say
on the extent to which the computer should be used in the Indian Census. The
Indian Census publishesits provisiona population figures, sub-classified by rural-
urban, male-female, literate-illiterate and one or two other characterigtics for
eechtaluk, sub-divison, digrict and statewithinafortnight of the condusion of
the enumeration. These provisional totas are fairly accurate and have seldom-
deviated by more than a small fraction of one per cent of the final population
totals. Thiswork is done entirely by hand. Thisis not only a matter of legi-
timate pride for the Indian Census but insulatesit a the start against any sus
picion of tampering whichis avery important consderation inthismulti-lingua,
multi-ethnic, multi-cultural country. Speed in processing and publication of cen
sus results in Indiais as important for credibility as for ensuring their wide use
and acceptance.  The computer could not hope to compete with the speed with
which the first results are published at every census.

Secondly, snce 1951, the Primary Census Abstract has come to day asthe
single mogt important data source for a variety of planning and research con-
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cerns.  This Abstract swelled to 35 columns in 1971 from about 27 in 1951
This information isfinalised, printed and published from the level of the block
and village upwards within two years and a half of the conclusion of the Indian
Census. This particular piece of work arid the speed with which it is accomp-
lished to the last detail is possible only through manual processng. The com*
puter will never be able to compete with manual tabulation in this area.  And
the Primary Census Abstract has become indispensable at al levels.

Thirdly, the concept of area planning demands that in addition to the Primary
Census Abstract, the A and C series of Tables be available preferably on a 100
per cent count basis and that as soon as possible.  Since the number of units
and the classification cdls in the A and C series are large but reasonably uncom-
plicated for sorting, manual tabulation for them may be more rewarding and
time saving than computer tabulation.

These leave us mainly with the B and D—the Economic and the Migration
series.  In addition, should the census revive some kind of household economic
tables following the 1961 Census precedent, there will be the household econo-
mic sxies. These along with the Establishment and Housing Tables are the
kind of tables which will very naturally demand computer handling and process-
ing, for manual tabulation has so far made limited success of these areas. The
quality of census tables in these areas has so far been much too inadequate for
purposes of national accounting. In these areas again will arise complicated
problems of sample-taking, the designing of cross-tabulations, the tabulations of
complex details, the matching of samples, the reconciling and curing of what at
first sight will seem to be garbage. Computer programming in these areas will
need very careful adjustment with manual tabulation programming, this demands
that a whole array of steps be worked out, well in advance, about how the
arrangements for manual tabulation will mesh with computer tabulation both
in time and space and in respect of different personnd and offices handling them.
Separate but concurrent printing and publication programmes will have to be
worked out.

The basic question to be kept always in mind is how much of the data will
bear computer tabulation in respect of their quality and detail. For computer
will help improve the quality of data to the extent that they will bear disaggre-
gation.
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Sall D'Souza

[. Introduction

THE 1974 Census of Bangladesh is presented here as a case study that may
«*- help the deliberations of this Symposium on the subject of large scde com-
puterisation of the 1981 Census. Though the questionnaire to be utilised is not

the focus of this workshop, it seems to me that some consideration should be
given to the objectives of The census to be takenin 1981. The 1872 Census
Report of Bengd judtified the need for a census as follows :

Without precise information regarding the number of people, there was felt
to be a sense of inconvenience in the administration of Bengal. Without in-
formation on this head, the basis is wanting on which to found accurate
opinions on such important matters as growth and rate of increase of popu-
lation, sufficiency of food supplies, the incidence of local and imperial taxes,
the organisation of adequate judicial and police arrangements, the spreed of
education and public health measures.

The earlier censuses constituted an integral part of a process that helped the
colonial power to maintain its dominance and to obtain 'loca and imperial
taxest. Within the context of India today, especialy with the availability of:
computer facilities, the census operation is a central area of the Satigtics system
of the country, that must be geared towards the goa of development. In terms
of population, India is the largest country, where censuses are taken every 10
years. China, the world's largest country, does not take regular censuses. Its

developmenta processes are made possible by the utilization of loca datacollec-
tion at the ‘commune’ level.

The United Nations Research Institute for Socid Development (UNRISD)
has st up a set of 100 development indicators. A table on the availability of
data on these indicators, shows that the availability relates to 85 of these indi-
cators in the case of India but thisis true in respect of only 54 indicators for
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Pekistan, of which Bangladesh formed a part till 1971 [11]. This relatively
favourable position of Indiadoesnot mean that the avail able data are necessarily
of good quality or of adequate usefulness. This paper discusses the case of the
1974 Census and makes suggestions for the 1981 Census of Bangladesh in the
first two parts. In the discussion that follows the status of the Census data is
considered in the context of development gtatistics.

According to the 1974 Census of Bangladesh, its population on March 1¢
was 7148 millions. A post enumeration check revealed under-enumeration, in
thelight of which the population was adjusted to 76.40 millions. The estimated
population of January 1<, 1977 is 82 millions. Bangladesh thus ranks 8th
amongst the world's largest populations.

Apart from its size, there are a number of specia features of the population
of Bangladesh, which differentiate it from most other large countries. Bangla
desh is one of the world's most crowded areas with an estimated density of 531
persons per square kilometer (March 1974). Population pressure such as this
exigts, possibly, in no more than a few small island nations. None, perhaps
amongst even these, are as dependent on the land for their livelihood as Bangla-
deshis. Countries with population densities in excess of 200 persons per square
kilometer usually have ahigh proportion of the population living in metropolitan
or urban areas. In contrast, 91.2 percent of the population of Bangladesh live
in rural aress.

As compared with the major regions of the world, Bangladesh has an unusually
high dependancy ratio of 105, resulting almost entirely from an exceptionally
high proportion of persons below 15 years of age (48.1 percent).

Marriage in Bangladesh is near universal, particularly for women. Accor-
ding to the 1974 Census, somewhat less than 1 percent of females had never
married by age 30. Though for males the never married rate is higher, till
little more than 1 percent fail to marry before age 50.

Age at first marriage is younger in Bangladesh than in most societies. The
singulate mean age at marriage derived from the 1974 Censusis 15.9 years for
femdes and 24.0 years for males. A sample, restricted to ever married women,
interviewed in the Bangladesh Fertility Survey yielded a mean age at first
marriage of 13.6 years for urban women and 124 years for rural women.
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The Bangladesh literacy rates for the population aged 5 years and above arc
24.3 percent for both sexes, 32.9 for males and 14.8 percent for femades. For
the urban aress these rates are 44 percent for both sexes, 52 percent for males
and 33.3 percent for females.

II.  An Overview of the 1974 Population Census

Administrative Background

The first census of population in the area now comprising Bangladesh was
taken under the British rule in the year 1872. The next census was heldin 1831
Since then, the census of population in this area has been as arule taken every
ten years. The last decennia census of population was, therefore, due in 1971
While most of the plans for conducting the Census were ready, the attempt to
take the census in 1971 had failed owing to the political instability and the
subsequent war of liberation.

The new Government appointed a Census Commissioner on 1¢ July 1972,
and entrusted him with the task of conducting the first census of population in
the newly independent country. Having considered the unsettled situations
arising from the war of liberation, the urgent problem of rehabilitating the esti-
mated 10 millions homeless people affected by the war, the job of reconstructing
the transport and communication system and the overall need of improving the
law and order situation, the Government decided to conduct the First Population
Census of Bangladesh in February 1974.

Under the overall census plan, a Census Advisory Committee (consisting of
representatives from al the Ministries, Divisions, Universities and other Govern-
ment and Non-Government Research Organisations) was formed to solicit their
views as users on 20th July, 1972. The Committee was to advise the Census
Commission on the methodology of taking the Census, drafting forms/question-
naires, the tabulation plan, processing of census data, etc. The newly constituted
Census Advisory Committee considered the 1971 plan of the Census, according
to which information was to be collected on only eight population characteristics
in the "Big Count" of population, leaving other items, including housing, socid,
economic and demographic characteritics of the population, to be collected by
anation-wide sample survey immediately after the population count. The Census
Advisory Committee, having considered the various developmenta needs of the
new nation, advised the Census Commission to conduct the following censuses :
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(@ the census of housing; (b) the census of establishment; and (c) the census of
population. The Census Commission, however, had to undertake one more
census, namely, the Census of Handloom Industries in July 1973 under the
directives of the Prime Minister.

The methodology of taking the above mentioned censuses, the items to be
enumerated, the tabulation plan and the data processing methodswere dl worked
out in detail by the Census Advisory Committee.

Field Operation

CENSUS PRETEST. A pilot census was conducted between 27 November and 6
December, 1972 in 10 urban and 30 rural enumeration blocks, which werepur-
posively sdected from 5 administrative districts to evaluate (1) Questionnaire
design, (2) Enumeration block size and work loads of enumerators and super-
visors, and (3) Methodologica questions regarding training of enumerators and

SUPerVisors.

The officers of the census headquarters and field officers drawn from the dis-
trict administration were involved in this census project. The census material
and data obtained were analysed and provided valuable information for the
find questionnaire design as well as for the planning and operationd aspects of
the census.

TRAINING OF CENSUS FIELD OFFICERS. The training of field officers was under-
taken hi three phases. In the first phase all the District Superintendents of
Census (DSC9) and Census District Officers (CDOs) were trained by senior
officers of the census headquarters on the 14-15 January, 1974, In the second
phase Census Charge Superintendents were trained in Groups at 10 digtrict
headquarters in two-day training sessions held during 18-28 January, 1974. The
training was conducted by the Deputy Census Commissioners with locd asss
tance from the respective DSCs and CDOs.  In the third and final phase, the
Cirde Supervisors and Enumerators were trained in two-day sessons at the
"Thana Headquarters by the respective Charge Superintendents. The CDOs
supervised the training which was conducted during the first week of February,
1974.

Appropriatetraining manuals for enumerators and supervisors were prepared
and distributed after adequate explanation regarding their use. Rural area maps
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at "mouza levd" were obtained from the Malaria Eradication Program. Urban
area maps were prepared at the Census Commission using sketch maps from

respective municipaities.

ENUMERATION. The enumeration took place from 10 to 28 February, 1974.
Household lists of the 1973 housing census were used. A final round was made
throughout the block by the enumerator on the night of February 28 until the
dawn of March 1, 1974; this was termed the Census Night. The reference date
of the Census was thus March 1, 1974.

Bangladesh nationals living in foreign countries, including those working in
Bangladesh diplomatic missions abroad, were excluded from the count. Members
of foreign diplomatic missionslocated in Bangladesh were dso excluded. Foreign
nationals resident in Bangladesh throughout the enumeration period were how-
ever, included.

The decennia censuses of population in the area now comprising Bangladesh,
had, since the Census of 1941, been taken on a DE JURE basis; every person
was counted on the basis of normal residence regardless of where he was during
the enumeration period. Inthe 1974 Census a system nearer to a DE FACTO
basiswasintroduced. 'Usua residents present' and ‘usual residents absent' who
would return by 28 February, 1974 were enumerated at the usual place of res-
dence but 'visitors who would not return to their usual place of readence were
enumerated at the place of visit on the Census Night.

POST-ENUMERATION CHECK (PEC). A post-enumeration check was conducted
during the month of April 1974. A sample of 0.50% of the census blocks was
selected systematically from each of the 66 censusdistricts. A total of 482 census
blocks were thus selected. The re-enumeration operation was conducted in all
these blocks. The other two operations ran into difficulties. Census records
could be found for only 119 out of the 482 sample blocks. These 119 blocks,
however, did not represent al the 66 census districts; 14 census districts were
left out. It was decided to match data for one rural sample block from each of
the 48 census digtricts for which enumeration records were avallable.  For the
urban aress, the matching was conducted for 11 sample blocks from the 4 mgjor .
cities of Dacca, Chittagong, Khulna and Narayanganj. The under-estimation
involved in the total count for the 4 major cities was 19.3% and 6.5% for the
rest of the country. On this basis, the population of Bangladesh on March 1,
1974 weas readjusted to a figure of 76.398 millions. Due to the smal number
of blocks matched, the results of the PEC remain of limited value.
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Census Publications

TALLY SHEETS FOR PRELIMINARY CENSUS FIGURES. Each enumerator was asked
to prepare a summary for his block, after completing the enumeration, by com-
piling the data on a 'tally sheet' for the following items : (i) total population of
males and females; (ii) population by age groups 0-4 and 10 and over for each
sex; (iii) number of literates for each sex; (iv) labour force classified by "working"
‘and "Looking for Work" for each sex; and (v) number of cultivators by sex.

He was also asked to give in the summary of the tally sheet the total number
of houses and households he had counted in his census block. On these summary
returns, supervisory officers upto the level of the Census District Officer prepared
summary figures for their respective areas of jurisdiction.

On the basis of the results received telegraphically by the Census Commission
at Dacca from the District Officers, preliminary census figures of population by
sx for each administrative sub-division were released in June 1974 as a press
handout. These preliminary population figures, along with afew details regard-
ing areaand density of population till the sub-divisional level, were subsequently
published in the Census Bulletin No. 1. The second bulletin providedfinal popu-
lation figures by sex for al administrative areas down to thana level on the basis
of tally sheets. These tally sheets were checked at random for compatibility of
the summary figures with the data on enumeration dlips for census blocks. This
procedure was adopted to meet the urgent demands of development planners,
workers and other users. Thethird bulletin presented population by sex, literacy
and househald for Unions which are the smdlest administrative units of the
country. It also presented the same information for urban localities separately.
This bulletin was prepared from the same tally sheets which were used to com-
pile the tables of the first two bulletins. A list of villages for each district was
dso compiled from the data of tally sheets on sex, literacy and number of
households in each village.

Tabulation

DATA PROCESSING. Computerised data processing has been resorted for the
1974 Census. A 100 per cent tabulation of both rural and urban had been
envisaged in the master-plan but on account of delays in the arrival of the
"encoding machines’, it was decided to provide sample tabulations of the census
data. Due to administrative and logistic difficulties, several census dips were,
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however, log or misplaced and sampling had to be done from the "available
dips' and consequently an unknown bias is retained in the results.

Ddaysin processng the data have been causad by changes inthe administra-
tive, technical and advisory setup of thecomputer centre, and subsequent techni-
cad changesin editing and processing the data.  Individual programs that had
been prepared previously were replaced by the COCENTS package program.
Preliminary tabulations for the whole country were thus available for all the
tables only a the end of May 1976.

TABULATION PLAN. A st of 24 tables has been sent for publication. An
effort was made to ensureinternal consistency of the tables. A study of the taly
sheets has shown that while the totals were reliable, characteristic data presented
there required serious editing. Characteristic datatables, to be published, replace
results published in earlier census bulletins.  The tables are presented upto the
district level.

The sample design followed for tabulation was a systematic sdection of 5% of
the available rural blocks and 20% of the urban blocks from each of the census
districtswiththe exception of 3 sub-divisions of the Chittagong Hill Tracts where
100% sampling has been done. The tabulations in this volume have been ob-
tained by "blowing up" the sampletotals using appropriate weights for therural
and urban sample of males and females separately,

The multiplying factors for urban samples other than those from the Chitta-
gong Hill Tracts should have been around 5, since a 20% sample of blocks was
SHected. In fact, the median value of the weights for the urban male sample is
5.35 and for the urban female sample is 5.19. On the other hand the range of
values varies from 141 to 42.81 for maes and from 141 to 4253 for femdes,
indicating that in some areas many urban dips were not available. These areas
include the census districts of Chittagong Sadar North and South, Narayangan;,
Dacca Sadar and Tangail. For the rural areas since a 5% sample of blocks was
drawn, the weights should have been approximately 20. The median vaues of
-the weights of samples for males is 20.88 and females is 20.86. Here too, many
dips were missing and the range of weight values varies from 15.93 to 55.30 for
maes and 1000 to 55.65 for femaes. The areas with the largest number of
missing slips are Jai purhut, Goalunda, Rangpur, Kurigram and Noakhali Sadar
Census digtricts.

As mentioned earlier an unknown bias has been introduced into the results
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due to the "non availability" of dips. An important factor affecting the results
is the sample design itself. The selection of sample blocks instead of households
or individuals from each enumeration block is probably adequate for estimates
of "characteristics' in rural areas generally. Small villages with specia charac-
teristics could, however, be omitted by this sampling procedure. For urban
areas the design has serious defects.  Urban blocks are often internally homo-
genous but with great heterogeneity existing between blocks. Care must be taken
in the use of data from tabulation cells with few sample points. Thus while
national level estimates will not be greatly affected by the design, estimates for
small administrative areas are less stable. The tabulation plan is a considerably
reduced version of that envisaged in the master plan since the results for detailed
tabulations would in fact have little meaning.

The use of tabulations has meant that a slight discrepancy exists in the totals
of various tables due to rounding-off-error, depending on the number of times
such a procedure is used within a particular table. The COCENTS program
ensures that figures add up within any table. Further, the weights used were
corrected to only two places of decimal and hence the "blown up" sample totals
inevitably differed slightly from those published in the Census Bulletin No. 2.
The total population of Bangladesh in Tables 1 and 2 obtained from Bulletin No.
2 is 71,479,913. In Tables 3-10 the population total varies between 71,477,913
and 71,477,635, thus remaining within a variation upper limit of 1500. Given
the various limitations of the data, the results should be deemed consistent at
the thousands level.

I11. Some Proposals for the 1981 Census

In this section some proposals for the 1981 Census arc made on the basis of
the experience of the 1974 Census.

Assessment of Data Needs

Of prime importance is the necessity of having a clear idea of the datarequire-
ments. Population censuses are "primary sources of the basic national popula-
tion data required for planning and administration, as well as for many aspects
of economic and socia research" [12]. A distinction has to be made between
the data requirements for planning at the national level and large areas such as
districts and sub-divisions, and those for small areas like thanas and unions.
Carefully designed sample surveys would provide national level "characteristics
data’', though a frame would have to come from a census. For small aress,
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sample surveys cannot provide accurate information. At the planning stage,
then several Important decisions have to be taken, and the setting up of a
Technical Advisory Committee (TAC) for the census is of prime importance.

The TAC, however, should meet a every stage of the conduct of the census,
until the final publication of the census documents. An efficient TAC helps
maintain the standard of the census and provides the administrator with the
scientific input he requires. The 1974 Census TAC was constituted in July 1973
for a period of one year. The role of the TAC virtually terminated after the
overall census plan was adopted although a sub-committee was consulted regard-
ing revisions in data processing thereafter. A new TAC should be brought into
existenceto examine the various aspects of the 1974 Census data. An immediate
decision would be about date of the next census. In keeping with the census
history of the area, an appropriate year will be 1981,

Sampling

In the 1974 Census, sampling has been used at al the stages. No further
analysis for the data collected is envisaged. Clearly sampling at the enumera'
tion stage would have been a more efficient and a less expensive process. The
detailed socio-economic characteristics necessary for planning can be obtained
by carefully designed sample frames adapted to urban and rural areas. Parti-
cular specifications for the 4 largest cities of Dacca, Chittagong, Khulha and
Narayanganj could be introduced.

The 1974 Census Organisation was also responsible for a housing, establish-
ment and handloom census, besides the population census. Further a retro-
spective survey and a post-enumeration check were conducted. A large field

~effort was thus necessary, but the data realised from the censuses have not been
adequately tabulated. The TAC should deliberate on the advisahility of under-

taking so many field operations. A count of the actual number of households
asociated with the housing census, would be prepared immediately before the
next population census.

A PEC on afew questions, like coverage by age and sex, could be undertaken
simultaneously as the Census. The socio-economic sample survey could incor-
porate afew items on mortality and fertility as well as some details on housing.
The work of the Census Organisation will thus be trimmed.
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Post Enumeration Check

As a result of the PEC conducted for the 1974 Census nearly 5 million per-
sons were added to the total census count of March 1, 1974, The earlier 1961
PEC was also poorly executed. A check in 143 urban and 56 rural census blocks
gave an over-enumeration of 1.6%. Other checks based on demographic analysis
of age data, on the other hand, showed under-enumeration ranging from 5.1%
t089% [1], [5]. In view of the importance, especially of the total figure, to
national planning, it seems vital to execute a carefully planned post-enumeration
check soon after the census count. The PEC should lay great dress on dl as
pects of undercoverage—numbering of houses, households, coverageinside house-
holds, mapping errors, and floating population [4]. In this connection, the use
of women enumerators for a PEC should be seriously considered.

Questionnaire Design

The questionnaire used in the.1974 Census contained severa items which
will not be tabulated. Clearly, a great loss of time and finance has resulted,
apart from the usual diminishing returns obtained from a cumbrous question-
naire. Severa consultative meetings have been held with the demographers and
experts in the country aswell as with visiting experts. A fair degree of consensus,
regarding the content of the next population census questionnaire, has been
reached. The schedule should contain only about 7 or 8 simple characteristics:
name, relationship to head of household, sex, age, marita status, religion and

literacy.

The use of a limited number of questions will facilitate amajor design change
in the format of the census dips; a multiple enumeration type of schedule can
be adopted. As a result, data entries for approximately 1000 persons in an
enumeration block can all be made in a single booklet of about 40 pages.
About 90,000 such booklets would cover the country assuming the population
to be counted in 1981 to be around 90 millions. In the 1974 Census, storage
gpace for the 71 million dips provided a serious problem, besides the tabulation
and other logistic problems involved in moving the data from the field to the
Data Preparation Centre in Dacca.  The use of the booklets will thus circum-
vent a serious management problem. Besides, if copies of the booklets are
maintained at the union level, the beginning of a nation-wide registration system
can be set up. '
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The questionnaire for items to be obtained by asample survey will, of course,
be more detailed. Cam should be taken that priority is given to items that make
international comparisons possible as well as to items that have been consi stent

features in the census history of the country.
Training and Supervision

A key elementin acensusisthetraining imparted to enumerators. A simplified
questionnaire would reduce enormously the task of training over 80,000 enume-
rators. The 1974 Census experience has shown that the training at the thana
leve |eft muchto be desired. The Census organisation contained a small nucleus
of officers trained in census procedures but a great majority of personne were
recruited from the existing administrative machinery. These officers, with little
previous census experience, normally had other important tasks to perform and
handling the census wasjust an additional chore. The enumerators themselves
who were teachers or other village officials were given a two-day "theoretica
training” with no field training. Hopefully this situation can be remedied in the
next Census. The merger of the Census Commission with the Bangladesh Bureau
of Statigics (BBS) could result in a nation-wide field structure of about 300
trained officers and staff becoming available for the census operations. It will
be vital, however, that during the conduct of all census operations, afair degree

.of autonomy is enjoyed by the Census Wing of the BBS. This must include
logistic support if the census operation is to be successful.

The Bangladesh Fertility Survey (1975) has shown that women interviewérs
can be recruited and perform well in the field. The problem of under-enumera-
tion for infants and women in certain age groups, would be best tackled by

trained female interviewers.

Greater "people participation’ should dso be encouraged. It will be important
to mobilise al the village level organisations for census operations. The percep-
tion of such organisations of the utility of an accurate population register at the -
village level will go along way in ensuring that good data is collected in the

fied.

~Though maps were prepared at great cost for the 1974 Census, they were
hardly used and few of them have been retained. Appropriate use of maps in-
creases enormoudy the quality of data and provide an independent check of
houses covered. In urban areas maps were utilised to a greater extent than in
rural areas. Maps are required for delimitation purposes: and their updating
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should be taken up immediately. The use of available serid photographs in the
preparation of maps should be investigated as this can mean great savings in
time and money, and improvement of the quality of the data. Appropriate cod-
ing of geographical areas should be undertaken since computerised tabulation
isused. In this connection, it should be stated that census delimitation should
coincide with existing administrative demarcations. The creation of artificia
census units makes field identification difficult and creates problems when sepa-
rate tabulations are required for administrative jurisdictions.

Appropriate supervision of enumerators is vital to the collection of good,
quality data. For the 1974 Census, the proportion of supervisors to enumerators
was 1 : 16. For the next census this ratio should be increased to an optimal
1 : 5 The use of union level officials should be considered in this regard. It is
illusory to assume that the mere use of sophisticated equipment, such as mark-
sensing, will reduce error. Besides the dependence on outside sources that it
creates, and the level of technical correctness it requires in the marking of forms,
the substitution of manual operations by machines should be carefully con-
sidered. Manpower is one of the resources of the country and should not be
lightly brushed aside; rather, appropriate training should be given s that
availability of such a resource is best used.

The concept of supervision is not confined to the immediate "enumerator-
supervisor" relation only, but should extend throughout the framework of the
census organisation. This can be done by adequate means of communication.
The reliance on the mailing system in 1974 bore little results and more effective
measures like the use of radio should be considered to link the central office
within the various parts in the field.

Yet another level of training should be considered viz., that of the officers of
the Census Wing. The 1974 Census included serious advisory inputs, which
were mainly available after the Census had been taken. The timeliness of advice
is vital for the efficient conduct of the next census. An important area of con-
sideration for the TAC at the planning stages of the next census is in the training
of Bangladesh personnel, and the amount of advisory services necessary. Advi-
sory inputs at al phases of the census should normally taper down for the next
census. This can be achieved by training the present staff, abroad if necessary,
and by better utilisation of the specialists in the country.
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- Tabul‘ati on

The tabulation plans for the 1974 Census were greatly curtailed for reasons
mentioned earlier. About 3.5 million census slips were processed. It is impor-
tant to redise, however, that all the raising factors utilised for the census tabu-
lations for rural and urban areas, have been obtained from "tally sheets' which
weremanually totalled. A careful comparison for blocks of "enumerators tally"
versus a "tally at the Census Commission” is shown in Table 1

TABLE 1—COMPARISON OF ENUMERATORS TALLY AND OFFICE TALLY
(for 84 Blocks)

Enumerator''s Office Percentage of
Tally Tally Discrepancy
Number of Persons
Both sxes (BS) 65,368 65,310 + 0.09
_ Made (M) ’ 34,074 34,096 - 0.06
Female (F) 31,294 31,214 +0.26
Number of age groups
Both sxes 0-4 11,086 10,827 4 239
59 12,207 12,131 + 0.63
10 and over 42,075 42,352 —0.66
Maes 04 5,601 5476 +2.28
59 6,318 6,209 +1.76
. 10 and over 22,155 22411 - 114
Females 0-4 5,485 5,351 + 2.50
59 5,889 5,922 — 056
10 and over 19,920 19941 - 011
Number of literates
Both s=xes 13,208 14,460 - 8.66
Made 9,095 10,051 - 951
Femde 4113 4,409 — 671
Size of Labour Force
Both sexes 20,961 18,156 + 1545
Mae 16,431 17,476 -5.98
Femde 4,530 680 +566.18
Number of Agriculturists
Both sexes 11,551 12,651 —8,69
Male 10,690 12,212 — 1246
Femde . 861 439 +9%.13
Number of Households 11,238 11,117 +1.09
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Itis clear that while totals for "number of persons’ showed small differences,
"characterigtics totals' differed a great deal—by as much as 566.18% for "women
in the labour force'. This discrepancy shows that enumerators had difficulties
in comprehending for more complicated questions. Table 2 compares differences
between the totals given in the second bulletin and computerised output based
on sample data. Again we see large discrepancies for characteristics data. A
small portion of the discrepancy could be due to the sampling procedures used,

TABLE 2—COMPARISON OF BULLETIN 2 AND COMPUTER TABULATIONS FOR
SOME "CHARACTERISTICS DATA" OF THE 1974 CENSUS

Sources Literatesa? percent of ~ C.L.F. aspercentof  A.L.F. aspercent of
population5yr s. andover total population C.L.F.
B.S M F— —B"SSM—F B.S M F
Bulletin 2 222 299 137 352 506 187 554 678 194
1974 Computer
Tabulations 24.3 320 148 287 530 25 7i2 775 69.8
CLF: Civilian Labour Force ALF A;agiculture Labour Force

The utilisation of manual facilities for preliminary bulletins should be encour-
aged. Some decentralisation of tabulation facilities may be considered in this
-connection. The results shown above would indicate that population totals
prepared manually could be made available quickly and accurate sampling of
characteristics data will mean that overall data processing tasks will not be
substantially larger than for the 1974 Census and the additional censuses and
surveys that were conducted. Equipment bought for the 1974 Census was expen-
dve and, in many cases, defective.  Of the 90 encoders purchased only 20 are
in operation. The role of agencies like NCR in dumping defective or out-of-date
equipment should be examined by the TAG and demands for the purchase of
new equipment should be carefully examined.

IV. Discussion

The proposals for the 1981 Census that | have suggested include the limitation
of the 100% Census count to only afew items. The importance of large scde
computerisation inserts itself at this stage through the use of linkages. If appro-
priate identification is provided for individuals and households, population
census results can be linked with other statistics such as the housing detistics
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and economic statistics. National Sample Surveys(NSS) and other sample surveys
related with census data would thus become more useful provided, of course,
that they use the same or similar identification, concepts and definitions. A
report of a group of experts meeting in Geneva, December 1-3 1975, has the
following :

Most development plans today announce policies which aim a reducing
poverty, improving distribution, cutting down unemployment and under em-
ployment, improving rural health service, reducing regional disparities and re-
forming land-tenure systems. It is discouragingto note that in genera the
related data are among the poorest in the whole field of development statistics.
Despite international efforts and important programmes at the national level,
the actual measurement of these factors in conjunction with development plan-
ning has not made much progress during the past 20 years [10].

The focus then should be that population census results be inserted within the
devdopment drategy of the country. Large scde computerisation plays an
important role so that planners can have at their disposal up-to-date data on a
variety of fields relevant to decision they have to make. In Malaysia it is repor-
ted that census data is stored at the University Campus and data requirements
by the Department of Sociad Welfare, for instance, are readily met*.

The place of 'people participation* at the village level has been mentioned.
The establishment of a'popul ation register' [9] that could be computerised should
be given serious thought. Development can only come from the grass-roots
perception of the country's problems which relate to land holdings, population

- birth rates etc. Short-sighted campaigns to limit population have failed to take
into account that the high level planners* view of the problem at the macro-
_level may not coincide at all with the perceived nature of the problem to the
Individual at the micro level. The limitations of planning at the macro level
are now being recognised and it is generally agreed that local level require-
ments cannot be ignored. The next five year plan will concentrate on "block
level" planning to ensure 'minimum human needs. Attempts will be made
to transfer resources to local 'target' groups [7]. A computerised data system
with appropriate linkages and identificaton would assist planners in the deter-

*Adnan, B.H.A., Director General of Socid Welfare, Malaysia (Communication at Asian
Regional Seminal, International Association of Trained Social Workers, Oct. 11-16, 1977, New
Delhi).
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mination of requirements and the allocation of resources. The development

of appropriate socio-economic indicators by research institutions would be
greatly facilitated. In-depth village studies are now being undertaken in various
parts of the world. The Institute of Development Studies, Sussex, for example,

has compiled data on village studies to assess the labour situation in various
developing countries [2]. Census data accurately collected at the village leve
often forms the basis of serious studies and selection of the villages for the pur-
pose. Experimenta designs st up to study the progress in a village require
appropriate 'controls. The use of large scae computerisation would make
possible the 'matching' of a few characteristics so that the required control
villages could be carefully chosen. :

The usefulness of gtatistics is greatly reduced if they are not available when
needed. Tabulated data from censuses are often characterised by large delays.
Plansbased on such data can hardly hope to be effective. The logistic problems
in conducting a census in a vast country like India are enormous. The intro-
duction of large scale computerisation could, of course, cause bottlenecks in
the transfer of data from the questionnaire to magnetic tape and at the pro-
gramme level for tabulations. An efficient decentralisation of computerised
facilities should, therefore, be envisaged. The deployment of a dozen or more
regional computercentres that would supply 'clean’ data tapes to a central com-
puter centre, should be investigated. The use of encoders that allow direct trans-
fer of data from the key punch stage to discs or magnetic tapes without the use
of computer cards should be envisaged.

Computerised cards often require special storage facilities and create a variety
of problems.  Verification of data is possible with the use of encoders whereas
one step namely the transfer of information from computer cards to tapes is
eliminated. The use of package programmes such as COCENTS would facilitate
rapid tabulations. Such package programmes however, have some inflexibility
including large core requirements. These are technical details calling for com-
puter expertize. The passage from tabulated data to printed results is another
time consuming operation. The installation of'offset’ printing machines that
work directly on computer output could cut down enormously the time required
for publishing a census document.

The quality of the data should be an area of serious reflection. Careful train-
ing of interviewers and supervisors and efficient editing procedures go a long
way to diminish error. When sampling is used it should be remembered that
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m many developing countries, non-sampling errors are often much more serious
than sampling error. A recent example of an attempt to assess the "balance
between sampling and non-sampling errors in Spanish Official statistics' has
been made[8]. From its results, it is concluded that it would not be worthwhile
"to use more resources to reduce sampling error until a drastic decrease in non-
sampling errors was achieved". The use of women interviewers could reduce
non-sampling errors in the data on women. Decentralisation of data processing
may mean problems in maintaining uniform quality at national level. Careful
and uniform rules regarding editing of the data at the field level as well as the
use of 'imputation’ and 'hot decks can improve the quality of the data. Clearly
large scale computerisation thus has an advantage over older and slower methods
of manual editing.

The various papers and comments by the learned participants will undoubtedly
throw more light on the advantages and disadvantages of large scale computer-
isation in the Indian context. It is my sincere hope that the reflections set out
in this paper against the background of work done in Bangladesh will be ause-
ful complement to our discussion here. | would like to record my indebtedness
to my counterpart, Mr. S. Rahman, Deputy Census Commissioner, Dacca,
Bangladesh for his contribution to the preparation of this paper.
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DISCUSSANTS  COMMENTS

Ashish Base

T H E experience of the 1971 Censuswas not happy in respect of speedy publi-

cation of results. The one per cent sample tables came up quite early but
very little followed. Part of the fault lies not in computer technology but in
printing technology. The Government presses are under the Ministry of Works
and Housing and not under the Home Ministry under which the Registrar
Genera's Office functions. | had warned well before the 1971 Census that com-
puter technology without a matching printing technology will be fruitless and
this iswhat exactly happened in the 1971 Census.

Another pointmade around 1971 was the need for putting the census data on
tapes and making available these tapes to recognised institutions and scholars
through thelCSSR for detailed cross-tabulation according to their requirements.
But nothing was done in this regard. The Office of the Registrar-General with
its limited staff in the Computer Unit could not handle the ever increasing de-
mands made by various organisations and individual scholars.  Further, the
British tradition of maintaining census data confidential was followed. Asa
result, an odd situation has arisen where research can be done only onthe basis
of the obsolete 1971 Census data which may hopefully be available by 1981.
The American system of selling data through tapes was not adopted nor any
arrangement made to make data available except, in a limited manner, on a
personal basis.

In severa quarters, there is a feeling that computerisation has in fact delayed
tabulation of census data instead of expediting this work and it is quite possble
that the demand for large-scale computerisation is opposed by some higher
authoritiesin the Government. This Symposium should be able to make a con-
vincing case for large-scale computerisation of the 1981 Censusdata, and it is not
a day too soon for making such acase. If it is decided to go in for large-scale
computerisation, even the format of the census questionnaire will have to be
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changed and provision will have to be made right now for the hardware and soft-
Ware requirements involved in such computerisation.

The casefor large-scale computerisation cannot, however, be taken for granted,
After dl, the Census is not involved in sophiticated Stetistical exercises The
prime requirement of the census is speedy presentation of a set of smple tables,
suitably cross-classified by rural/urban residence, sex, broad groups, etc. This
can be done by old fashioned mechanical devicesin a decentralised manner. And
there are cases (e.g., compilation of the total population figures), where even
hand tabulations could be done without any loss of speed provided these opera-
tions are decentralised. Both in the 1961 and 1971 Censuses, the total popula-
tion of Indiawas given out in record speed and this was done without the help
of electronic computers. On the other hand, it can be argued that detailed cross-
tabulations of data collected through 20 or 22 questions and sub-questions for
a population of about 700 million is an impossible task if electronic computers

are ruled out.

But even on the electronic computers if one were to undertake 100 per cent
cross-tabulation of data, the task will indeed be formidable. Recourse will have
to betaken to sampling and there is no reason to believe that a properly drawn
sample will give less accurate results than one hundred per cent tabulation, even

if the latter were technically feasible.

The quest/on which arises at this stage is : Ifit is decided to introduce samp-
ling is it necessary at all to collect all datain respect of all persons or, in other
words, can the census canvass a very smal questionnaire for all persons and a
detailed questionnaire on a sample basis at the enumeration stage? The other
method would be to have the same questionnaire for all persons but having
collected the data, go in for sampling at the tabulation stage? This issue must
be thrashed out and the Symposium should come out with a clear answer. It is
often argued that in view of the limitations of the census enumerator, sampling
at the time of enumeration should be ruled out and in fact, such a sampling pro-
cedureingead of saving time and money will ultimately mean waste of time and

money,

A third possibility is also there. The Census could ruthlessly cut down the
questionnaire to say 5 to 6 questions and do the tabulation on 100 per cent
bass andforget sampling altogether. The collection of detailed data, it is argued,
could be handed over to other institutions and agencies like the Central Statis-
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tica Organisation, National Sample Survey Organisation etc., who could be
entrusted with periodic collection of data on a sample basis. This procedure
would, of course, mean a drastic departure from past Census practices and also
adilution inthe importance of the Census work. The critics of this approach,
however, doubt the ability of the CSO, NSS and other organisationsto o act as
an alternative to the censusin such avast country, with their limited experience. -

The upshot of the discussion so far is not that no innovation is possible and
that the status quo should be maintained. There are more than 3 years left for
the next Census, the new Census Commissioner has already taken over, and it
is certainly possible to put our heads together and come out with concrete re-
commendations which should receive serious attention at the highest level. It
isimportant to consider in this regard, the administrative and financial implica
tions of the recommendations. There is no doubt that computer technology is
a high-cost technology and the financial implications will have to be carefully
worked out. | may repeat the suggestion, | made even before the 1971 Census
was conducted, that the cost of the Census should be borne by the two five-year
plans which cover the decade in question. The Census today is not merely an
administrative tool as in the British days but, moreimportantly, atool of econo-
mic and socia planning and policy-making. There is no reason why the Census
budget should be grudgingly approved by the Ministry of Home Affairs. The
success of formulation, implementation, monitoring and evaluation of our plans,
including rolling plans, would depend in a large measure on the reliability and
adequacy of census data in respect of demographic, economic and socid attri-
butes of the population. The Census Department must, therefore, be streng-
thened. The technica staff, a all levels, must be substantially increased, the
necessary infrastructure for a modern census created and the budget of the
Censusincreased very considerably. Thisis possible when the Census gets linked
to the planning process in the country.

Today there is widespread recognition of the fact that in a country like India,
marked by great regional diversities, the macro picture can very often be misead-
ing and the least that one could do in any analytical exercise would be to con-
sider the district as a unit of observation. Playing with data for over 350 dis-
tricts in India in respect of a large number of demographic, economic and socid
variables certainly calls for large-scale computerisation of Census data.

To sum up, | visualise the co-existence of hand tabulation, mechanica tabu-
lation and electronic computer tabulation in the 1981 Census, | aso visudise
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that in view of the long and unbroken history of the Indian Census, continuity
should be maintained and the 1981 Census questionnaire should continue to be
on the lines of the extended questionnaire of the 1961 and 1971 Censuses with
suitable modifications aiming at improvement. It also visualise complete collec-
tion of data in respect of all items from all persons but tabulation of data on a
sample basis, and yet a vastly improved system of computerisation of data
compared to the 1971 Census and | maintain that this improvement is possible
only if the Government of India ungrudgingly sanctions more staff and more
funds for the Census Organisation. | also suggest that an efficient data bank
should be organised by the Planning Commission for its own use and by the
ICSSR for use of recognised institutions and scholars. The financial implica
tions of these data banks should aso be worked out.

J R. Rele

THE importance of this Symposium cannot be over-emphasized. The Indian
o Census has a very rich tradition, and among the official statistics available
in India, the Census statistics are perhaps the best. However, for optimum

utilisation of these statistics, it is imperative that the Census data be tabulated
and made available to the consumers at the maximum speed. This would pro-
mote research activities and assist policy-makers. It should be possible to meet
this objective through large-scale computerisation of the Census.

However, it should not be always taken for granted that computerisation will
expedite data processing. Especidly, in the initial stages of its introduction,
computerisation would experience teething troubles. Moreover, for some of the
smpletabulations, it may not prove to be the fastest. The computer may work
fast, but it requires gruelling preparations before the data can be fed into the
computer. It would require punching and verification of millions of cards, as
swell as cleaning and de-bugging of the tapes. It is this phase of the computeri-
sation that often becomes quite crucial and demands some serious thinking. We
need to carefully consider the necessary facilities and to ensure an optimum utili-
sation of the existing facilities available in the country.
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The process of tabulation is much quicker after clean tapes are prepared. The
availability of tapes based on 1 per cent sample for the 1971 Census has been
asignof progress from which we can move further. The tapes can be very use-
ful to get avariety of tabulations for research. We also need to explore how
the census publication can be expedited from the data available on the tapes.

One of the ways of improving the performance is through the use of sampl-
ing in the census, which is not new for the Indian Census. The possibility
of making available, on a sample basis, some specia tabulations, which are
hitherto not available, may be explored. There is also the possibility of using
sampling at the stage of data collection, wherein apart from some minimum
basic information, al additional information can be collected through the use
of sampling. The imminent danger in this regard lies in biasing the data through
selectivity. However, thiscan be minimised through area sampling which appears
most appropriate in the situation.

One of the important recent features of the Indian Census is the use of post-
censa surveys to detect the errors of enumeration. The 1971 Census should be
credited for presenting elaborate tabulations of the errors ascertained through
the post-censal surveys. However, it is well known that the post-censal surveys
of the previous censuses were probably themselves subject to gross errors.  In
this context, special effort should be made to organise the post-censal surveys
more efficiently. It is necessary to ascertain the relative roles of sampling and
non-sampling errors, in order to minimise the latter which appears to have been
crucia in the previous post-censal surveys.

The age-sex data has been an important source of information available
from the Indian Census. In view of the tremendous development of technical
demography and methodologies for estimation of demographic parameters in
recent years, the age-sex data available from the census have assumed even greater
importance. Taking into account their utility for research, it is expedient to
publish, and make available to research workers, the age-sex data at the national
and sub-national levels at the earliest opportunity. It is customary to provide
the age data by a number of variables only by broad age groups. To alow its
full research potential on the basis of recent methodological advances, it would
be extremely useful if the age data are presented in five year age groups by
several variables such as religion, language, rural-urban residence and the like.
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M. K. Premi

CENSUS provides a mine of information, whose analysis could throw light
Con red aspects of the economy and social life.  But this requires one to go
beyond the routine tabulations conventionally published by the Census, to de-
rive supplementary tables of the census data. This need of supplementary tables
was keenly felt in the preparation of the census monographs based on the 1961
Census data. Another need of supplementary tables arises from the fact that
often the classification schemes are changed from one to another Census; for
example, literacy and educational classification was given by the 1961 Census for
the full range of age with 60+ as the terminal age group but by the 1971 Census
upto the 35+ age group only. Similar problem of inter-censal comparability
arises in respect of the tabulation of migration data, particularly the duration
of residence classification. This need of generating supplementary tables is diffi-
cultto be fulfilled by manual operation on individual dips. It can be easily met
by transferring the data to computer tapes and creatmg adequate facilities of
running and re-running these tapes.

Asok Mitrahas drawn attention to the poor quality of the census data, which
limits the usefulness of attempting complex cross-tabulations except at certain
highlevel sof aggregation.  This should be duly recognised and all efforts should
be made to improve the performance of the data collection system. However,
at levels of aggregation like the district or the state, some cross-tabulations may
throw up meaningful pictures but this too is possible only when these data are

available on computer tapes.

Another defect that could be avoided in computer processing of the census
data is the one relating to sorting errors, to which manual process is unavoid-
ably subject. Further, manual operation permits only limited editing of the data
and leaves little scope for cleaning them properly; both editing and cleaning of
the data can be more efficient in computer processing. It is dso possible to
avoid printing errors if arrangements are made to print the tables directly from

computer outputs.
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Keeping in view the various problems raised above, | firmly believe that For
any scientific analysis of the census data, theroutine census tables alone will not
. be sufficient and it would be necessary from time to time to have supplemen-

tary tabulations. | also believe that the extent of errorsin sorting and tabula-.

tion can be reduced considerably if this work is done with the help of computers.
I, therefore, feel that it is the right time to decide about the manner in which
the computerisation of the 1981 Census can be done.
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Sesson |1 Issues Relating to Sampling

PAPER

V. R. Rao

T~ HE operations involved in the Indian Population Census are of such gigantic
=~ magnitude that sampling had to be resorted to for tabulation of data right
from the 1941 Census. With the ever increasing need for a variety of informa-
tion based on the census data, to meet the needs of planning and administration,
the scope of sample tabulation has been greatly expanded in the later censuses.
Most of the 1971 Censustables were, in fact, generated on asample basis through
electronic data processing (EDP). Sampling and EDP will continue to play a
crucia role in the forthcoming census also in order to produce comprehensive
and timely results.

Sampling in Pagt Censuses

2. Inthe 1941 Census, a 2 per cent systematic sample (known as the Y sam-
ple) was used for tabulation of age, means of livelihood, and industry. In the
1951 Census, a 10 per cent systematic sample of individual dips was used for
tabulation of age and civil condition; andin 1961, a 20 per cent sample of house-
hold schedules was used for tabulation of all household economic data. In the
1971 Census a systematic sample of 20 per cent of individual slips in the urban
areas and 10 per cent of individual slips in the rural areas was used for tabulat-
ing most of the tables on fertility, migration, and economic, socid and cultural
activities. A 20 per cent sample of census houses (from the house-listing
schedule) was used to compile al the tables on housing. Tables based upon sam-
ple tabulation were prepared at the level of a district separately for rural areas,
cities with population of 1 lakh and above, and the rest of the urban areas.
Sampling has dso been used for the post-enumeration check snce the 1951
Census. A sample of roughly one tenth of one per cent of houses wastaken for
this purpose in the 1951 and 1961 Censuses. The sampling fraction was one

twentieth of one per cent in the 1971 Census.
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3. Only items on sx, age, religion, Scheduled Caste/Tribe, literacy, mother
tongue and main, economic activity went into the tabulation based on full count.
These were used for preparing the Primary Census Abstract for each village and
each enumeration block inurban areas. Annex. | gives amore detailed descrip-
tion of the sampling followed in the 1971 Census,

Experience of Other Countries

4. The use of sampling as an aid to census has been in vogue for long in the
advanced countries of the world. U.S.A. introduced sampling procedures for
the first time in the 1940 Census, Since the 1950 Census, it has been collecting
amajor part of the census data on a 20 per cent sample. Canada and |srael
have followed the U.S. example in the recent 1970 series of population censuses,
while the UK. carried out large-scale sampling studies in 1972 as a prelude to
their use in the next census.

5 The important features common to all these cases were :

(a) sampling was used at the stage of primary enumeration;

(b) only the most essential information (age, sex, race, and civil condition)
was collected on a universal basis;

(c) information on complex, or low priority, items (employment, occupation,
industry, class of work, education, income, other population characteris-
tics and a number of items on housing) was obtained from a sample;

(d) smple systematic sampling was adopted with the sampling fraction rang-
_ing from 20 per cent to 33 per cent. This was found adequate to provide
the requisite tables at the level of a country with an average population

of about 2,500.

In the U.S. Census of 1950 and the Canadian Census of 1971, the primary unit
of sampling wastheindividual. U.S.A. subsequently changed over to the house-
hold/dwelling unit as the primary sampling unit in the later censuses. |srael
aso followed the same procedure in its 1972 Census. A detailed review of the
sampling applications in popul ation censuses of the U.S.A., Canada, Israel and
U.K. is givenin Annex. Il.

Levd at which Sample Estimates are Required
6. Before considering the various issues pertaining to the use of sampling in
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the 1981 Census, it is necessary at the outset to settle the regiona level at which
the census tables based upon sample data are required. As noted earlier, the
1971 sample tables were produced at the level of the district. This may not be
adequate in the 1981 Censusin the light of present emphasis on detailed area
planning extending down to the Community Development Block. All the census
- tables of the 1981 Census will, perhaps, be required for each C.D. Block to meet
the needs of planning and development. The tables should be simultaneously

available separately for towns with population of 1 lakh and above and other
Urban areas in each district.

Cenwus Items for Universal Coverage

7. It is convenient at this stage to identify the list of items which should be
covered in respect of each individual of the population and which will find a
place in the final results of the census. The experience of the 1971 Census shows
that the items of universal coverage need be only a few. These may be con-
fined to age, sex, religion, Scheduled Caste/Tribe, literacy, and broad economic
activity, apart from identification particulars such as name and the relationship
to the head of household. Mother tongue, which was included in universal
coverage during the 1971 Census may not be considered important enough to
be retained in this list during the 1981 Census. This item and all others relat-
ing to fertility, migration, economic activity and social and cultural characteris-
tics can be conveniently handled through a sample. The actual choice of items
in the sample list and the extent of detail in respect of each item depend upon
the nature and stage of sampling, the size of the sample as well as the agency
entrusted with the work. These arc considered below.

Stage of Sampling

8. The most important issue relating to use of samplingin population census
is whether sampling may be introduced at the stage of enumeration itself or
whether it should be adopted at the stage of tabulation, as in the past censuses.
Sample enumeration has obvious advantage of reducing the overall work-load
and cost. For example, if the 20 per cent individual slips tabulated in the 1971
Census were alone enumerated for the sample list of items, there would have
been a 30 per cent saving in the cost of printing and stationery (approximately
equivaent to Rs. 20 lakhs) in addition to a substantial reduction in the enu-

_meration time.
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9 The question of sample enumeration was examined by the Registrér Gene-
ral in the past and was not favoured on the following three counts :

(i) the primary enumerator will not be able to sdect the sample in clock-
wise regularity which may vitiate the validity of the information;

(if) the households and persons included in the sample will be required to
answer much larger number of questions than the rest; this additional
imposition may cause resentment and non-cooperation;

(i) printing of individual dips (or household schedules) with different for-
mats for universal and sample coverage will pose serious problems.

-While there is some substance in these arguments, the anticipated difficulties of
sample enumeration have perhaps, been somewhat exaggerated. The sampling

- schemein any census operation has to be most elementary and it is not beyond

_the ingenuity of the census authority to devise a sampling scheme by appropriate
choice of the primary sampling unit and the sampling fraction which can essly
be understood and adopted by the primary enumerator. Objection to discrimi-
natory treatment of households included in the sample is not borne out by past
experience. The National Sample Survey and other sample survey organisations

. have been collecting information from sample households without any such prob-

. lemand theN.S.S. questionnaire is many times larger than the census schedule.
Finally, there is considerable experience available from other countries of print-
ing census forms with differential coverage which would be of help in designing
“our own census schedules in a similar manner. In any event, this matter should
be seriously considered in the light of the experience of past censuses, in which
80-90 per cent of the valuable information collected was practically left untabu-
lated. It would be extravagent to collect information without any intention to
process it, much less to make use of it.

- Sampling Unit

10. Irrespective of whether sampling is used at the stage of enumeration or
of tabulation, the question arises as to what is the most appropriate unit of
sampling—the individual, the household, or a geographical entity such as the
Village. The past censuses of India have, by and large, chosen the individual as
the primary sampling unit mainly because of the manner in which primary in-
formation is maintained. The individual census dips were available with suit-
able arrangement according to sex, age and economic activity to facilitate samp-
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pling of individuals. It may be recalled that the individual was the primary
sampling unit aso in the earlier censuses of the U.S.A. and the latest census of
the Canada. However, the U.S.A. has changed over to the household/dwelling
unit in the later censuses.

11  Choice of the primary sampling unit is dependent as much on prevail-
ing field conditions as on statistical considerations. So far as India is concerned,
the household is an integral economic unit and the long experience of the N.SS.
has shown that it is the most convenient unit for studying the demographic and
other socio-economic characteristics of the population. It is also seen that the
individuals in the census are approached through the household by first listing
the households. A household would, therefore, appear to be the most conve-
nient sampling unit under Indian conditions. Institutionsin the non-household
sector will, however, have to be treated in a slightly different manner. ‘

12, Pedt studies of sampling applications in the Indian censuses have aso
‘favoured the household as the primary unit of sampling. Lahiri and Ganguly
(1951), in apioneering study on the nature and extent of sampling required for
estimating population characteristics, came to the conclusion that although from
statistical considerations the ideal unit of sampling is the individual person, the
household should be preferred in practice as it is operationally more convenient
and lends itself to a better control of the quality of prlmary data.

13 A geograph|cal unit like village, or an equivalent entity, is not likely to
. be acceptable under Indian conditions as villages happen to be often exclusively
inhabited by a particular ethnic or religious group and sampling of villages may
not provide satisfactory estimates in respect of small communities and groups
in tables compiled at the level of a C.D. Block or equivalent area.

Extent of Sampling

14. We may now consider the extent of sampling required for obtaining esti-
mates of sufficient accuracy. The past censuses have apparently erred on the
safe dde and taken a rather large sample to ensure that the final estimates are
as near asthose based upon cent per cent count. What should be the minimum
sample size of different primary sampling units for compiling the census tables,
with the requisite.cross-classification, has never -been studied in great depth.
Theresults obtained by Lahiri and Ganguly, however, throw some light on this
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question. On an analysis of the data from 12,000 individual slips in an area
‘of about 75 sg. miles, they inferred that a sample size of 22,000 individuals,
roughly 2 per cent of the population-of a district of average size, will be requir-
ed to compile the table on age-sex-marital status. The authorsdo not, however,
indicate how much should be the sample size if households were the primary
unit. It is necessary that studies of this type should be organised on a much
larger scale to ascertain the extent of sampling required for estimating various
population characteristics.

15. Even if one were to go roughly by the findings of the above study and
assume that the results would be applicable with regard to other characteristics
aso, the extent of sampling required to compile tables at the level of a C.D.
Block (or acity with population of 1 lakh or above), will have to be as high as
20 per cent of the individuals. If the household is taken as the primary sampl-
ing unit, (which is statistically less efficient than individual), the sampling frac-
tion may have to be larger, say 25 per cent. These fractions are, of course, in
the nature of tentative guesses and need to be substantiated or revised by field
studies on the ground.

Strategy of Sampling

16. What should be the broad strategy of sampling in the 1981 Census in
the light of the above discussion ? On the assumption that sampling will be
used at the stage of enumeration, two possible approaches can be suggested :
One is to canvass the small list of census items in respect of 75-80 per cent of
households and the sample list of items (along with census items) in the remain-
ing fraction of households. This approach implies that the households covered
in the sample will have to answer a larger number of questions than the rest.
In the second approach, intended to make the burden of inquiry fairly even
among al households, the sample list of items may be divided into convenient
and self-contained modules of approximately equal size, and each module can-
vassed in a separate sample of households. For this purpose the total popula-
tion of households may be equally divided into as many samples as there are
individual modules. One convenient way would be to divide the sample list of
items into four modules relating to fertility, migration, economic activity, and
housing and canvass each of them in a 25 per cent sample of households.

17. Either approach mentioned above has its advantages and drawbacks.
In the first case, there is non-uniform coverage of information from household
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to household, the sample households being subjected to more extensive inter-
views. In the second case the work-load is fairly evenly spread among the
households but one requires to tabulate the entire population of households for
compiling the requisite tables, while in the former case the detailed tabulation
could be confined only to the single sample of households. The formating of
the schedules and the procedures for canvassing require careful designing in
both cases.

IS. The first approach is quite advantageous if it is possible to employ an
agency with higher calibre for collecting information in the sample households.
It will then be possible to collect a more detailed information and introduce a
large degree of sophistication in the census questionnaires. if as aresult of field
investigations suggested above, the sampling fraction turns out to be rather
smdl, the cost involved in engaging an agency of better calibre may not be be-
yond the means of the census organisation.

19, Whatever be the final approach chosen, it seems unnecessary to collect
at the house-listing stage all the information covered in the 1971 Census on the
badss of a complete count. It should be adequate to confine the house-list to a
few identification particulars of the census house and households. All other
details relating to the structure of the census house, housing conditions, and
sze of the household could as well be obtained on a sample basis at the stage
of house-listing. The sample questionnaire can possibly include many other
useful items of specific concern to the household as a whole.

Preliminary Studies and | nvestigations

20. In order to take correct decisions on the several issues discussed in the
foregoing paragraphs and determine the exact role that sampling should play in
the 1981 Population Census, it is necessary to launch immediately a number of
studieswith the help of the primary data already available from the 1971 Census
as well as the results obtained through specialy designed field surveys. The
main points of study should be :

(i) the determination, of the sample size (of individuals or households) re-

quired for compiling the census tables at the level of Community Deve-
lopment Block;

(i) the problems, if any, encountered by adoption of sampling at the time of
enumeration; and
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(iii) the choice between the two approaches suggested above in the event of
sample enumeration. '

21l. So far as the studies of the past data are concerned the procedures
“followed by Lahiri and Ganguly and the indices suggested by them (vide Annex.
I1) will provide a useful starting point. Mode sampling studies taking the in-
dividual and household as the primary units of sampling may be carried out with
the help of 1971 Census data from selected areas. The study should be broad-
based enough to take into account various categories of census tables and it
should cover representative areas of different parts of the country, both rural
and urban. The field surveys may be organised in such a manner that census
schedules designed separately according to the two approaches are canvassed in
" sdlected C.D. Blocks and towns of 1 lakh and above by simulating, as far as
possible, the conditions obtaining in the regular census. The operations should
be directed and observed by a superior agency which can assess and bring to
light the nature of problems encountered in the field and indicate the manner in
which they can be surmounted. '

22. To conclude, sampling in censuses can play a crucial role in providing
quick and fairly comprehensive information at very modest cost. The Indian
censuses in the past have, no doubt, employed this device to some extent but
its benefits do not seem to have been fully exploited. The 1981 Census should
take advantage of sampling techniques to the maximum extent possibleand itis
time that we begin serious preparations for this purpose.
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Annex. | : Sampling in the 1971 Population Census

The 1971 Census collected the data on a universal basis in respect of al the
items on housing and population, but most of the data was tabulated only on a
sample bass.  The tabulation on complete basis consists of the General Popu-
lation Tables, Primary Census Abstract (for each village and urban block) and
a table on population classified by age, sex and worker (industrial categories)
and non-worker. Of the 16 main items (33 sub-items) in the individual dip, the
completetabulation covered 7 items (8 sub-items) viz., age, sex, religion, scheduled
caste/scheduled tribe, literacy, mother tongue, main activity—broad category,
nature of industry, trade, profession or service. Sample tabulation accounted
for the remaining 9 items, covering atotal of 25 sub-items.

A systematic sample of individual slips, 20% for urban areas and 10% for
rural areas, is selected for the sample tabulations. Since the tables are pre-
sented separately for rural areas, non-city urban areas and cities (towns with
population of 1 lakh and above) of eachdistrict, separate samples are selected for

~ these aress. Further to this sub-division of district, in rural areas, tehg / taluk/
police stations have been treated as operational units for sampling. However,
unduly large units were further sub-divided into smaller units and where the
unitsweretoo andl, contiguous units were combined to form operationa units
of a least 20,000 population each. The systematic sample was selected from
each operational unit independently. Individual slips of males/females of each
operational unit were arranged according to the 11 industrial categories and
/within each category by age group, before drawing the sample. The systematic
sample was drawn starting with the first industrial category proceeding from one
age group to the next and then to the next industrial category and so on.

" For the housi ng tables, a 20% systematic sample of census houses was selected
from the house-list and data relating to these sample houses and households
living in them was tabul ated.
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The details of sample tabulations are as below :
(@) Economic Tables

(i) Females by age, marital status and industrial category,
(i) Population by age, educational level and industrial category,
(iii) Workers by industrial classification.
(iv) Workers by industrial classification and employment status,
(v) Workers in non-household industry by employment status and age.
(vi) Workers by occupation.
(vii) Workers by occupation and employment status,
(viii) Workers by occupation and industry,
(ixX) Workers by occupation and age.
(X) Workers by occupation and educational level,
(xi) Population by secondary work and main activity,
(xii) Non-workers by type of activity and age.
(xiii) "Other" non-workers by age and educational level.
(b) Social and Cultural Tables

(i) Composition of households by relationship to head and age.
(ii) Households by relationship of members.
(iii) Population by age and marital status.
(iv) Population by age and educational level.
(V) PopuIaIion' by single year age.
(vi) Spegkers of language by mother tongue and subsidiary language.
(c) Migration Tables

(-Population by place of birth and place of enumeration.

(if) Migrants by place of last residence, place of enumeration and duration
of present residence. ‘

(iii) Migrants to cities by age, educational level and workers by occupation.

(iv) Population of cities by place of last residence and duration of present
residence.

(v) Population by industrial category and place of last residence.
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(vi) Migrants by age, marital status, place of last residence and duration of
present residence.

(d) Fertility Tables
Currently married women and births of last year by :

() Religion, present age and age at marriage.
(i) Age, education and age at marriage.
(iif) Religion, age at marriage and duration of marriage.
(iv) Education, age at marriage and duration of marriage,
(v) religion, present age, education and age at marriage.

(e) Housing Tables

() Census houses by use.

(i) Census bouses by material of wall and material of roof,
(iii) Households by number of members and number of rooms occupied.
(iv) Households by size and tenure status.

Annex. | I:_Review of Pag Studies on Sampling Application in Population
Censuses

The use of sampling in population census has been increasingly recognised in
India and other developed countrieslike U.S.A.; Canadaand the U.K. Sampling
techniques are now regarded as essential tools for reducing the work-load of
enumeration, data processing and time-lag between the census count and the pro-
duction of end results. Sampling also enables exercising better control over
census operations (by virtue of reduced work-load) and thus ensures greater
accuracy in the final results.

2. Seved field experiments and desk studies were undertaken in the past
both in India and abroad to determine the nature and extent of samplingin the
population census.  The following is a brief description of the studies/experi-

. ence of sampling applications in India and abroad. '

A, Indian Experience

3. The main object of the population census is to build up tables showing
the distribution of the population classified according to various characteristics.
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If sampling is to be adopted for obtaining information on, say, age-sex-mari-
tal status of individuals, the search for an ideal sampling strategy will have to
be directed to pick up, among the variousfeasible and practicable strategies, the -
particular one which provides the distribution of the population according to the
age-sex-marital status classification which does not differ significantly from
the corresponding table based on cent per cent count. The major effort in this
direction was made by Lahiri and Ganguly (1951) who suggested for this pur-

pose an overal measure of the precision of the sample table since the entries
in various cells of a sample table (which are estimated and computed from the
same sample) are generally not mutually independent and as such the percen-
tage standard errors of the separate estimates may not reflect the 'accuracy' of
the sample table as a whole. Making use of the set of deviations of the esti-
mated numbers in the various cells of the sample table, from the corresponding

cdl frequencies of the census table, Lahiri and Ganguly considered the follow-

ing measures : -

=g S-S )
= ML (i)

55w

where f and f are the corresponding cell frequencies of the sample and census
tables, F = S is the total population of the areaconcerned as per census count,
cis the number of ‘cells in the census table and 2 denotes summation over
these c cells.

4. To examine the relative merits of these measures and choose the one which
is more preferable, the authors carried out a model sampling experiment using
systematic sampling on the 1941 Census slips (one slip for eachindividual) of an
area of about 75 square miles with a population of about 12,000 in the district
of Hazaribagh in the State of Bihar. The slips, first arranged according to the
seriad numbers of the enumerator's blocks, circles, etc., were further arranged
according to the census house number within each block and individual sips
within households according to age of the individuals. Then systematic samples

- were extracted by choosing every 120th slip. The whole material was exhausted

62 Demography India Vol. VI. 1 & 2



by taking all the 120 samples. Age-sex-marital status tables were constructed
for every one of these samples and the values of the three 3°s were worked out.
Also, the values of the 3's for the sample tables omitting unimportant cells (i.e.,
those having less than 1 percent of the tatal population) were computed. Then
laying down the criterion that a good index of the level of disagreement should
be such that an ordering of the set of sample tables on the basis of the index
ghbuld not be very much altered if some minor alterations like ignoring the un-
important cells are made, the relative performance of the three 5’s was studied
using the above all cell-3 and important cell-8 values. It was found that 8, is
superior to 3, and 3, in that the proportion of cases in which the two series of
rankings of the sample tables made on the basis of all cell-3; and important.
cell-8; agreed was the highest (about 91 percent) for 8, compared to 68 percent
for 8, and 58 percent for 5,. In regard to the validity of the &’s the authors
assumed that every one of the 3’s is most probably a tolerably good measure of
divergence and tested one against the others. It was foond that3, is more closely
correlated with 8, and 3;, than either 8, with 3, and &, or 8, with 3, and 5,.
Also, by using the concept of level of disagreement (or agreement) the validity of
the all cell-3, was tested against important cel-3; and 5,. It was noted that the
special aspects of divergence indicated by 8, and 3, have found fairly adequate
reffection in §,. Thus, it is deduced from the particular model sampling experi-
ment that 3, is more reliable and valid than 3, and 8,

5. The composite-error 8, s essentially positive and its behaviour is unbiased
in the sense that the cell frequencies of the sample table are unbiased for the
corresponding frequencies of the census table. So it tends to be unlike that
commonly met with in the case of the error of an unbiased cstimate of a single
variable, for the rcason that the §,’s need not concentrate near zero even though
the errors in the individual cells are concentrated about zero. The authors had
conducted model sampling experiments using systematic sampling to study the
distribution of the composite error 3,. It was seen that the 3,’s are concentrated
about a point which is different from zero and as the size of the sample gradually
 increases the point of concentration keeps on approaching zero, till it is reached

when the sample coincides with the population. Also, the standard deviation of
the distribution decreases as the size of the sample is increased in such a manner
that the coefficient of variation remains practically constant. Taking these results
into account, the authors consider it necessary to usc both mean (3;) and the
S.D. of Z, ie., +/{mean {8})}, for deciding the choice between two alternative

sampling schemes to be adopted.
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6. As the coeflicient of variation of 3, was almost constant for the age-sex-
marital status table, the authors used mean (8,) for dealing with the question of
relative efficiencies of the household and the individual as sampling units when
the problem is to obtain the age-sex-marital status distribution of the popu-
lation. A model sampling experiment was carried out using systematic sampl-
ing with individuals and houscholds as sampling units. In the latter case, syste-
matic sampling was applied to the totality of houscholds in the given area with-
out making any arrangement, and also after arranging them in the order of
their size. Then as usual all possible samples were drawn, sample tables were
prepared from each sample using unbiased method of estimation in the case of
sampling individuals, and unbiascd and ratio method of estimation in-the case
of houschold sampling, and mean (3,)’s were computed and compared. It was
inferred by this study that under the system of census-taking obtaining in India,
where every person has a separate census slip, the individual as a sampling unit
is to be preferred. In case the age-sex-marital status enquiry is to0 be made
. concurrently, with just a complete count of the population then household sam-
pling with the ratio method of estimation may be preferable. Further, it is
argued that with the individual as a sampling unit the enumerator will possibly
have a greater scope of substituting one individual for another since the order of
enumeration within a household will depend, at least to a certain extent upon
his choice, whereas he will realiy have no choice if the household is the sampling
unit, since the house-listing is done prior to the census proper .Another, prob-
ably more important, reason is that the quality of the returns on age and mari-
tal status, particularly in a country like India, where people have very vague
notions about their own ages, is likely to be much better if the household is
taken as a sampling unit as it wiil provide the enumerators with some check on
the reliability of the return on a person by comparison with those of the other
inmates of the household.

7. Restricting the study to the case where the individual is the sampling unit,
the authors have established an empirical relationship between mean (8,) and
the sample size and drawn inference on the basis of this relationship. 1t has
been noted that a two percent sample of the size of 22,000 (at district level)
appears to be rather high even if the number of age groups is 10. ‘

8. Some studies were also carried out by the Office of the Registrar General
of India prior to the 1971 Census. These were dealt with by Majumdar (1973),
who described the considerations in favour of deciding a systematic sample of
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20 per cent in urban areas and 10 per cent in rural aress for the tabulation of the
low priority items in the 1971 Census. '

B. Experience of Other Countries

9. The U.SA. introduced sampling procedures for the first time in the 1940
Census. Canada and Israel have followed the U.S. example in the recent 1970
series of censuses, while the U.K. carried out large scae sampling studies in
1972 as a prelude to the next census.

10. Inthe 1950 U.S. Census, afairly large proportion of the information
collected was obtained either from a 20 per cent sample of the population or a
20 per cent sample of dwelling units concurrently with the items obtained on a
100 per cent basis. Tabulations of sample data were generally made for areas
consisting of 2,500 population or more, but cross tabulations only for much
larger areas. The determination of whether an item was to be on the 20 per cent
sample or the complete census depended upon the precision and the amount of
detail with which the information was needed, in addition, account was taken
of the costs involved and the expected accuracy of response for some of the ques-
tions. Population counts by age, sex, race and residence and some of the basic
dwelling unit characteristics, for example, were regarded as fundamental and
needed with high precision for dl areas, small as well as large, and these were
obtained on complete enumeration basis. Some questions were retained on a
100 per cent basis either because the data were comparatively inexpensive for a
census (for example, citizenship) or because they were required for detailed tabu-
lations and for comparatively -small areas. The items canvassed among the 20
per cent sample of persons included, among others, income, education and mig-
ration. The housing questions obtained on a sample basis covered such items
as year built, heating equipment and so on.

11. The population and housing samples are both basically systematic sam-
ples, the sampling unit being a person and a dwelling unit respectively. Each
population schedule consisted of 30 lines, one for each person enumerated. The
sample information was obtained for the persons enumerated on every fifthline
of the population schedule. The housing sample was st up differently. The
procedure used was to group the sample questions into five sats and to get in-
formation on one set for each dwelling unit. Each schedule provided for 12
dwelling units. Studies made prior to the 1950 Census indicated that some prob-
lems could be expected of a systematic sample if variations were not introduced
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in-the systematic pattern. This is primarily due to enumeration practices which
result in cyclical patterns of listing the persons with heads of households enu-
merated on the first line of a schedule and so on. In order to reduce the effect
of the systematic pattern, five different versions of the schedule were used. As
a result, each line of the population schedule was part of the sample on one and
only one of the five versions. Similarly each housing sample group was listed
first on only one of the five printings. Within each census enumeration district,
the schedules were divided approximately equally among the five versions.

12, The basic schedule design used for the 1950 Census had very important
effects on the kind of data published. For example, for most characteristics of
the population obtained on a sample basis, information was not available for
the entire family. This meant that some cross classifications of sample data
which might be desirable from an analytical point of view could not be made.
In a similar manner, cross classifications for most sample housing items also
could not be provided. The feasibility and efficiency of using the household in-
stead of the individual as a sample unit was subsequently tested. The feeling
was that the use of the household as a sample unit had advantages as well as
disadvantages. One of the major problems was the difficulty of providing simple
instructions to enumerators for dealing with institutions and other large quasi-
households, which could-not be sampled on a household basis. However, a
household sample permits the compilation of family statistics on a sample basis.

13, The 1960 U.S. Census of Population and Housing represented a major
advance as compared with the 1950 Census. The research and evaluation work
onthe 1950 Census, the increased use of sampling and the application of electro-
nic computer in large scale statistical operations were major factors influencing
the new developments introduced in the 1960 Census. In this census, data on
age, sex, colour, race and marital status and on some housing items were collected
on the basis of complete enumeration, whereas the data on employment status,
occupation, industry, class of worker, education, income and place of work and

, other population items and asubstantial number of housing items were collected
for a 25 per cent systematic sample households. Because a household sample
was likely to give slightly less sampling efficiency for most items than a sample
of individuals of the same size, the 1960 sampling rate was increased to 25 per
cent as compared to the 20 per cent rate of sampling in the 1950 Census. The
data collection was generally donein two stages. In the first stage, the enumera-
tors collected the data on the complete enumeration items and they left sample
questionnaires in every fourth household with the request to fill-in and return it
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by mail. During the second stage, the enumerators contacted those sample
households which either did not return the filled-in, or sent incorrectly filled-in,
questionnaires. In areas, which were sparsely populated, the work on both the
stages was, however, done in one operation.

14. In the 1970 U.S. Census, the samples were again single stage systematic
sample of units selected at one of three rates, 20 per cent, 15 percent and 5 per
cent. For persons living in housing units, the housing unit including all its occu-
pants was the sampling unit; for personsinlarge group quarters, the sampling unit
was the person. Actually the 20 per cent sample was further split into two panels
of 15 per cent and 5 per cent each receiving a somewhat different form. This
split panel approach was used to accommodate a longer list of questions with-
out loading every sample respondent with the full set. Quality control proce-
dures were used throughout the census process and where there was clear evi-
dence that the sample procedures were not properly followed, enumerator's
assignments were returned to the field for resampling.

15. In the 1972 Population Census, Israel followed a pattern very close to
that of the U.S. In this census 100 per cent data were collected only in regard
to alimited number of items and information on the rest of the items was ob-
tained from a sample.

16. While in the 1961 Canadian Population Census, no sampling was used
at the data collection stage, the evaluation programme of the 1961 Census indi-
cated that the reliability of the census statistics based on a one-in-three sample
would be comparable to that of a full count census. As a result most of the
1971 Census .data~was collected from a one-in-three sample.

17. Fidd tests were carried out in Britain in sdected areas in 1972 to test the
feasibility of a system of "inter-locking samples®. Basic demographic questions
were asked of all households; the remaining questions were distributed between
10 per cent samples, with some questions appearing in more than one of the
samples. Thus there were ten different census forms each of about the same
length and in one trial these were inter-leaved so that they could be handed out
sequentially in the order one to ten. The basic aim of the test was to establish
whether the questionnaire length could be half that of the 1971 Census without
reducing the total number of topics covered, recognising, of course, that same
questions would be asked of only a sample of households.
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DISCUSSANT'S COMMENTS

K.C. Sed

THE paper is very interesting and contains many useful suggestions. What is

being advocated here is essentially a two part census procedure comprising
the canvassing of small list of census items to about 75-85 per cent of house-
holds and detailed list, including the census items, to the remaining fraction of
households to be selected through a simple method of sampling. While there is
scope as well asjustification for introducing sampling at the enumeration stage
of the census, in order to make census more cost-effective, the critical question
is how to operationalise it in the field.

2. Sampling at the tabulation stage, aswas done in the 1971 Census, did not
pose much problem as it was doneby trained persons at the Census Headquarters
by sampling systematically every 10th individual in the rural area and every 5th
individual in the urban area. In replacing this by sampling at the enumeration
stage, severd problems are likely to crop up. . Individual as sampling unit at
enumeration stage, would involve, that first al the individuals are canvassed
under the universal schedule and then a sample of them is taken up for detailed
schedule. There does not appear to be any simple method by which arepresen-,
tative sample of individuals could be drawn in the field by persons not trained in
sampling procedure. ‘

3. Inthe case of treating the household as sampling unit a enumeration
stage, we may not have an up-to-date list of households to start with but we
would have alist of houses obtained from the house-listing operation which
precedes a census by some 6-8 months.  Some of the houses may, however, be
establishments (non-household) and in preparing a frame of households a the
time of census enumeration, the establishments would have to be weeded out.
Rao's paper would appear to suggest (see para 9), that some sampling at house-
listing stage is envisaged to get data on structure of houses, housing condition,
etc. Does it mean that there would be two sampling operations, one at house-
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listing stage based on list of houses and another at enumeration stage based on
households ? Admittedly, the household sample drawn from the list of house-
holds prepared at the time of housing census conducted several months earlier
would introduce some bias. On the other hand, if the sample of" households is
to be drawn at the time of the main census from the list of houses enumerated
during the housing census, assistance of trained statistical investigator might be
necessary,

4. A sample fraction of 20% if individuals or 25% if households, is suggested
in the paper. If derailed characteristics are to be estimated at CD block level,
this sample size would be huge on the population base of India. The results
may not be commensurate with cost as the CD characteristics are likely to
undergo fairly rapid change with time. The area for which detailed characteris-
tics are to be tabulated can be adistrict, as in the past, while universal items

* aone need be tabulated at the CD block or lower levels. This might reduce
the sample fraction.

5. Inthe 1971 Census tabulation by district, we havetablesfor (i) rural areas,
(i) cities with population one lakh and above, and (iii) non-city urban. If the
sampling approach indicated in the paper is adopted we would get the data for
CD block and cities with one lakh and above population only. Does it mean
that non-city urban areas be left out in the process ?

6. In regard to the strategy of sampling, two methods have been indicated-'
one of which is the module method, in which a specific module with fertility or
migration or economic activity or housing is canvassed in 25 per cent of house-
holds, while the second envisages that a single comprehensive schedule compris-
ing al these items is canvassed to a 25 per cent sample of households. Apart
from difficulties mentioned in the paper, obviously, the module method is not
advantageous especially when co-relative studies (such as between migration and
economic activity) are to be undertaken.

7. Along with the types of problems likely to be encountered in sampling as
indicated above, the practical difficultieswhich the Registrar General has pointed
out in adopting sampling at enumeration stage have aso to be seriously consi-
dered. Any sampling scheme would remain a non-starter unless it is demons-
trated to be operationally feasible keeping in view both technical and operational
difficulties involved. If random samples are to be drawn in the field, trained
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statistical investigators will have to be engaged In canvassing the census schedule.

This does not seem possible at this stage unless the census operation becomes

either ajoint venture of the Office of the Registrar General and the Department
of Statistics or the entire work of population census is entrusted to the Depart-
ment of Statistics. Such a change in structure and organisation in the near

future would not be feasible. Canvassing of a universal census dip to al the
persons and a more detailed slip along with the universal slip to a random sam-
ple of the population may, however, be possible if certain census blocks were
selected through area sampling with appropriate sample design. Both the univer-
sal and the detailed slip need to be canvassed in the selected census blocks only.

For this purpose, the census enumerators of higher calibre may be specidly
chosen and given moreintensive training for canvassing the universal and detailed

census slips. This should ensure collection of quality data in respect of sampled
census blocks. This is also important in view of the fact that doubts have been
expressed in the past about the quality of data on certain socio-economic charac-

teristics collected in the past censuses through enumerators of limited calibre.
It might be worthwhile to pay a higher honorarium to these trained census in-

vestigators used for canvassing the universal and the detailed slips in the sam-

pled census blocks than what is allowed to ordinary census enumerators. Such
a procedure should overcome the genuine difficulties pointed out by the paper.

The large number of trained investigators required for canvassing the sampled

census blocks could alternatively be taken on deputation from the Bureaus of

Economics and Statistics of various State Governments. The cluster sampling

of census blocks will no doubt provide less precise estimates than other sampl-
ing methods using the household or the individual as the sampling unit. How-

ever, the loss in precision may not be of great concern since the number of cen-
sus blocks to be sampled by the aforesaid area sampling method will be very
large; as many as 0.2 million, in case 20% of census blocks are sampled.

8 Regarding the coverage of items for universal canvassing, it is felt that it
shouldinclude marital status along with age, sex, religion, scheduled caste/sche-
duled tribe and economic activity. This suggestion is made because marita
status isnow an important policy variable and schemes pertaining to population
control and family welfare would require this information for the smallest area
The detailed information to be collected under the sample may cover mother-
tongue, migration, detailed socio-economic characteristics and, in respect of cur-

rently married females, aso age at marriage, number of children born and num-
ber of surviving children.
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9. The paper mentions that 80-90% of the information collected in the past
censuses was practically left untabulated. If this is true, it is a matter of serious
concern. It Is essential that some sampling procedure is introduced at the enu-

" meration stage to avoid such wastage of resources in collection of unutilized

72

data in future. If sampling of households is not found feasible, at least the
alternative sampling method advocated above in para 7 should be tried out in
the 1981 Population Census.
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Sesson |11: Problems Relating to Computer Hardware,
New Computer Needs and Problems of
Software

PAPERS

N. Seshagiri

ri"HE National Informatics Centre can provide processing facilities on its large
¥ computer proposed to be installed in the second half of the financia year
1978-79.

2. To the extent required, computer programmes for the 1981 Census data
analysis, can be provided by the National Informatics Centre. In caseitis
decided that NIC would be assisting the census computerisation, NIC should be
involved in the design of formats and data structures for the 1981 Census data
preparation.

3. Multiple key-to-tape units which are proposed to be installed at the NIC
during the first half of 1978, can be demonstrated to those responsible for the
computerisation of the census data, so that they can take a decision by the
middle of 1978 whether such equipment would be useful for them to purchase
for their operations.

4. Capture and computerisation of census datais in the nature of a "peak-
load planning” from the larger national perspective. The load would be mainly
spread around 1981 and 1982 as far as the data preparation and processing are -
concerned. One of the peak-load planning procedures, ideally suited for the pre-
sent casg, is the following.  Certain growing organizations like NIC are identi-
fied Who have an approved growth profile during the years 1983 and 1984 re-
quiring the purchase of a number of multiple key-to-tape units and employment
of data preparation and data processing personnel. By a prior approval of the
Planning Commission and the Ministry of Finance, it would be possible to pre-
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pone the purchase of the equipment and recruitment of personnel by about two
years and take up the census data preparation and processing during 1981 and
1982 NIC is one such organization. A few others of this kind may aso be
identified. During 1981 and 1982, the equipment purchased and personnel re-
cruited on this prepone basis, can be engaged fully in the preparation and pro-
cessing of census data. By 1983, these equipment and personnel would be re-
leased just at the time the inhouse requirement of these organizations reach up-
to the level adequate to utilise them.

5. Itisrecommended that as far as possible, preparation of cards could be
avoided and direct entry devicesused in large numbers. The use of optical mark
page readers can be thought of as trained and educated persons may be required
to collect the data on optical mark pages. One may consider employing this
method in the cities. In any operation of this colossal magnitude, no single
approach would be optimal in all places and circumstances. Therefore, there
is a need to work out the optimal mix of various types of data preparation
methods, like optical mark page method, optical mark card method, direct entry
method, card punching method and manual operation.

A, Balasubramanian

1 Electronic Data Processing, (EDP) has found increasing roles in support-
ing census operations in India since the 1971 Census. Whilst data was com-
puterised through the media of punched cards (largely relying on ‘hand-punches) -
and then being transferred on to tapes, the processing of the data was largely
on a 16K Character Memory Machine with sequential tape file handling capa-
bility. Processing of the 1971 Census data was partly carried out manually and
partly on the computers. The main Census Schedules (100%) and the rural
samples (100%), were carried out manually whilst the other processing of urban
samples (20%), house-list data(20%), advance tabulations (1%) etc. were carried
out on the computers.

2. In the context of the EDP equipment that is in use in the country, the
1981 Census could be planned on the basis of the assumption that much of the
data being collected is duly formatted in machine transformable form (80 column
images) and in some cases calling for manual scrutiny, in a machine readable
form using mark-sensing techniques. Once the information is collected, the
digesting of the information and statistical summarization would enable infor-
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mation being made available in a variety of different forms. Sdect combina
tions of data are normally tabulated ina form that somebody conceives as being
useful. But it is quite obvious that many questions that arise for planners and
analysts on census data are not answered directly by the census data and one
may have to process the original raw data to answer such questions. It should
also be possible to provide representative sample of census information, after
removing identification information, to enable users to study and tabulate corre-
lations at will.

3. It will aso be desirable to hold data in random access files containing

multiple indices tabulations and summaries for answering many questions being
asked.

4. Current Plans for Computers

The major computer facilities that can be expected to be installed in the
Government sector and which facilities could be made use of in compilation of
data or for processing are listed in Appendix 'A". Besides these systems a num-
ber of computers and data entry facilities will be installed in industrial and com-
mercial organisations all over the country which can be utilised on a shared
basis in a planned manner. Such organisations include the Reserve Bank of
India and the KIC a Bombay, the Bharat Heavy Electricals at Tiruchirapalli
(Tamilnadu), Hardwar and Delhi, Bharat Electronics at Bangalore, the Electro-
nics Corporation of India at Hyderabad, Steel Plants in Bihar and the Regional

-and the State Government Computer Centres which are also being continually
upgraded. Facilities at state capitals such as Bhopal, Chandigarh, Ahmedabad,
Hyderabad, Bangalore, Bhubaneshwar, Shillong etc. could be expected to be up-
graded and provided more elaborated data conversion facilities.

5. Data Entry

In census operations data coding, checking and entry constitute a very major
effort. A typical estimate is 70,000 man weeks on a single shift basis for cod-
ing and checking and about 40,000 man weeks for key-boarding. On a three
shift, six month time period basis, the number of key-to-tape key-boards needed
would be of the order of 2500. A fair degree of data validation would be done
at the stage of manual coding and again on the computers. The use of key-to-
tape data entry devices should be largely made to avoid wasteful expenditure on
cards. A multiple key-board direct data entry system would provide for veri-
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fication, validation and sorting without having to use the main computer for
suchjobs. A sophisticated direct data entry system with 16 terminals would
-00d around Rs 12 lakhs at current international prices.  Indigenous key-to-
tape and key-to-cassettee, key-to-diskette systems would also be available in the
market. In view of the need to make large numbers of such key-boards avail-
able for the census operations and also to ensure continued utilisation of such
data entry devices, we should plan for the building up of about 2500 key-board
stations, distributed amongst the state data processing centres, NIC cells and
NSS units of 8/16/32 key-boards. An investment of the order of Rs. 12,5 crores
could be envisaged for this requirement.

6. Use of Mark-Sensing

Mark sensing as an easy means of transforming data into machine readable
form could be used to good purpose. In activities requiring checking, quite
oftenthereis a need for group totals to be recorded on sets and groups of docu-
ments which can be subsequently summarised on Taluk/District/State bass.
Mark-sense cards can be used for such purposes. The National Centre for
Softwaré Development and Computing Techniques (NCSDCT) Bombay has
established indigenous sources for mark-sense cards which cost about the same
as the normal punched cards. However, there will be a need to identify' areas
of application, where mark-sensing could be used with economy and consistently
with the requirement of accuracy in transfer of data to the computer.

7. Storage of Data

Whilst al data will be stored on (gpes, we should standardise on 1600/3200
BPI, 9 track tapes for minimising storage volumes. Programs and procedures
for analysis should be based on direct access, disk media. It isto be noted that
facilities would be available in al major cities and almost al state capitals. At
Delhi, the use of major facilities at NIC, Planning Commission, Department of
Statidics could be made. The IBM-1401 system currently with the Census
could be replaced by anintelligent terminal linked up to one of the larger centres.
The terminal could have provision for direct data entry, mark-sense card read-
ing, opticd recognition facilities, tape peripherals and printers, for enabling
local data conversion, file development on mgjor system, handling of enquiries,
and also assembling data as may be identified by various users.
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8. Viewsof Public Accounts Committee Related to Use of Computers for
Census Operations

The PAC has advisad in the 221 & report to the Fifth Lok Sabha that for one
time applications (such as collection of census data) work should largely get
executed through centralised agencies as the Government Computer Centre and
the design of the system and procedures should be based on an analysis and eva-

|uation related to the actua needs*

9. Concluson

The earlier experience in the use of computers to support census operations
has confirmed the need for planning the 1981 operations to be more integrally
supported by computer based operations. Computerisation of census datawould
support any enlargement of the scope of the volume of data to be collected to
meet any specific objectives or directions for the census.  The volume of opera-
tions and the size of effort to be mounted in relation to pragmatic time scales
for compiling data would call for decentralisation of the coding, checking, and
data entry operations on an all India basis.

Such decentralisation would require coding and systems procedures and horms
to be evolved centrally and training and operations implemented in a coordi-
nated basis. Increasing use of direct data entry devices, minimising expenditure
on punched cards as a media, should be resorted to. High density (1600/3200
BPI), 9 track, tapes should be adopted as a standard. Data analysis should be
based on direct access media.  Investment would be required for data entry
devices and media (tape, cards, disks). To ensure continued utilisation, such
investments should be coordinated with data collection organisations such as
NIC, NSS, Regional Computer Centres, State Data Centre. Use should be made
of major computer facilities for the analysis and dissemination of data.

7. The computer facilities at the Registrar General (Census) should be made
more adaptive to enable coordination of the overall programme.

*221¢t Report of the Public Accounts Committee of Lok Sabha, para2.46 and 2.47.
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Appendix—A

State Institution System Configuration
o @ ® )
I. Delhi
National Informatics Larsge S\{Stem
Centre 5M) with
cells at Bombay
(TDC- 316) Calcutta
and M
Planning Commission INTERDATA 8/32 Memory 256 KB,
Disk MB
2CR, 2LP etc.
Department of Statistics — Memory 256 KB,
(proposed) Disk 300 M B, 6 Tape,
1CR,1LPetc.
Institute for Agriculture Burroughs 4771 Memory 150 KB,
Research and Statistics Disk MB
4 Tapes, 2CR 1 LPetc.
Indian Institute of ICL 2960 Memory 1.5 MB,
Technology (proposed) Disk 1200 M B,
2Tape | CR,
1LPetc.
Il. Maharashtra
Bombay National Centre for DEC 1077 Mem%zse KW (36 bits),
Software Development Disk MB, 2 CR,
Computing Techniques 2LP,etc.
Bombay Regiond Centre (one - Memory 512KB, Disk
planned by CMC) -400 MB, 4 Tape, | CR,
1LP, Large Data
Entry facilities
Poona Reglonal Computer ICL 1904 Memory 128 KW
Centre 24 bits). Disk
46 M Character,
4 Tape, 2CR, 2LP,etc.
1. West Bengal
Calcutt Regional Computer B 6748 Memory 393 KB (to be
ata g%tre P expanded). Disk
400 M B, 4 Tape,
2CR, 2 LP, etc.
tt I t R 1033 Memory 256 KB
Calautta rfﬂ's?ﬂutseat'g“caj Disk 120 MB, 4 Tape,
2CR, 2LP,etc.
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Appendix A (contd. frompage 78)

) @ .
Calcutta VEC Project .
IV. Tamilnadu
Madras Indian Institute of
Technology
State Govt. Centre
(to be replaced)
V. Uttar Pradesh’
Kanpur Indian Institute of
Technology (proposed)
Lucknow Govt. Computer Centre
(proposed
Varanas Banaras Hindu
Vishvavidyalaya
Roorkee Roorkee University
V1. Punjab-
Haryana
Chandigarh  Regional Computer
Centre
VIl. Karnataka
Bangalore Indian Institute of
. Science (proposed)
i
Bangdore  State Govt, Centre
(proposed)
VIII. Gujarat
. Ahmedabad  Physical Research

TIX.

Laboratory

Ahmedabad  State Govt. Centre

Anand National Dairy

i Development Board
Keraa
Trivandrum  Vikram Sarabhai

Space Centre

®

4

IRIS-80

IBM 370/1 55

IBM 1401
TDC-312

TCL-1904S

DEC-2050

DEC-2050

IBM 360,'44

ICL-1901A
ICL-2950

IBM-360/44

Memory 512K byte,
DISK486 y
Tapes, 2CR 2LP

Memor
Disk
2CR,2LPetc.
Memory 256 KB,
Disk 280 M B,
2CR,2LP

Memory 128KW

Sitien oAt
en

2CR, 2 e

Memory 256 KW (36 bits),
Disk M byte,
4Tape, | CR, 2LP

512 KB/784 KB,
B, 3 Tapes,

Mem%z% KW (36 hite),
Disk M byte,
4Tape, | CR, 2 Lp

Memory 512KB,
Disk 200MB, 3 Tap&&
2CR, 2LP, etc.

Memory 256 KB,
Disk 15 MB,
2Tape, ICR, 1 LP

Memory 1 MB,
Disk 400 MB,
4 Tapes, 2CR, 2 LP

Memory 256 KB,
Disk 15 MB etc.

Aabbreviations. LP—Line Printer, CR—Card Reader, and Tape—Magnetic Taps.

Nol. 1&2 1977

Demography India

79


roaming

roaming
")
•/

roaming
ifix. \

roaming
\

roaming
fix. \

roaming
abbreviations.
Vol.


DISCUSSANTS ~ COMMENTS

J.Roy

LJ"CK of adequate data preparation equipment will be a major constraint on
computerisation. It will, therefore, be prudent to restrict the use of com-
puter only to complex tabulations on a sampling basis. The responsibility for

formulating an efficient sampling design for this purpose may be entrusted to an
expert group.

Even the limited amount of computerisation that is envisaged should be done
on a decentralised basis at regional centres, where data should be transcribed on
to magnetic tapes and 'cleaned' through a process of scrutiny and editing. Pre-
liminary tabulation of these regional data should also be done at regiona centres
to provide control figures. These magnetic tapes from different regional centres
should be collated at a central data processing centre, located at Delhi, where
fina al-India tables should be prepared. For this purpose, it is necessary to
identify as early as possible the regional data processing centres and examine the
compatibility of hardware and software available at these centres.

A major problem will be standardisation of the scrutiny and data-editing pro-
cedures a different centres.  Specifications for scrutiny and editing will have to

bedrawnUphyanexpertgroupwhichwillalsoexamineWhetheravailablehard

ware and software are powerful enough to meet these specifications. If they are
not, modification of the existing software, or even preparation of new software,
wil have to be undertaken. For this purpose, it may be desirable to harness the

expertise available all over the country and seek cooperation of different research
institutions and other agencies.

The above recommendations are for the 1981 Census only, but preparations
must start immediately for full scade computerisation of future censuses  For -
this purpose, it will be essential for the Registrar General to have a technical
group organised on a permanent basis. It may be necessary to acquire as soon

as possible key-to-tape data recording machines, which can betried on an expen-
mental basis during the 1981 Census.
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 A. Ghosh

I N computerising the census data, the main problem is to put the scrutinised
--data on tapes or discs. In comparison, the problem of tabulation or cross-
tabulation on computer is much simpler and can be done on any medium-sized
computer available in the country.

The use of key-to-tape devices will no doubt greatly facilitate the task of put-
ting the data on tape—thus eliminating not only the use of cards but separate
data validation runs on the main computer (as data keyed-in are edited by multi-
terminal data entry systems). But acquiring a large number of these data entry
systems, assuring their proper maintenance, training the personnel to use them,
will, in my opinion, pose a gigantic problem, keeping in view the time available

eforethe 1981 Census. . '

S0 it appears that for speedy presentation of a set of simple tables the old
fashioned, but quite effective, devices should be maintained. At the game time
a ancere attempt should definitely be made to fully computerise the census data
by acquiring sophisticated key-to-tape devices, so that even if the computerisa-
tion of the whole census data is not feasible in the time available, the experience
gained will be of immense value.  After all, large scale computerisation isinevi-
table in the long run.
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