ON DESIGNING AND CONDUCTING MULTI-SUBJECT HOUSE-
HOLD ENQUIRIES WITH REFERENCE TO A PERMANENT
SURVEY ORGANIZATION®

By M. N. MURTHY
Indian Statistical Institute

SUMMARY, Inthis papor tho advontagos of and probloms involved in designing and carrying
out intrgeatod multi-subjoct sucveya in tho doveloping countrics aro discuraul with specinl ruferenco to
housshold enquirice. Tt s pointod out that inlegratsd multi-subjort surveys aro gencrally foun to bo moro

and ient thon & eorios of unisubjoct survoys. Fucthior, integrated mueveys
enabla us to study moro intensively the intor-relationships bohrocn vatious sacial and economia charactorie-
tics theough tabulation of data by deeper i y b The s of having a por-
manent survey organitalion for planning and carrying out socio), cconomic At agricultural surveyd ine
volving difficulties in concepte, dusign, otc. ara stressed. Suggostions for having suitable designs in casa of
moulti-subjoot surveys oro given. Somo mspocts of data colloction and procossing of data also have been
racntioned.

1. IxTRODUOTION

In recent years tho need for and tho problems involved in designing and con-
ducting multi-subject samplo surveys have reccived considerablo attention, especially
with referenco to earrying out houschold enguiries in tho doveloping countries to
meet the ever-i ing d d for istical inf tion in tho context of their
efforts to achieve rapid social and economic development (United Nations, 1964a).
This matter is of much importance to the developing countrics as many of them either
do not have any established statistical survey system or are still at the initial stages
of building up & suitable system. Somo of the countrics are, however, already con-
ducting multi-subject surveys with varying degrees of integration of the subjects of
enquiry.

In this paper, it is proposed to discuss the implications of adopting a multi-
subject survey system with special xeferenco to household surveys, such as the inte-
gration of subjects of enquiry, use of sampling frames, choico of survey design, eto.
As a preludo to this discussion, tho general data requirements of developing countries
aro briefly described together with tho problems involved in their detailed specification.
It may be mentioned that tho discussion is & xather general one and that the approach
and the points made may nced suitable modificationa to accord with tho natwe and
extent of iaticol develop ta in tho difi i

2, DATA REQUIREMENTS

2.1. Need for data. In tho doveloping countries, there is a growing need for

statisticol information on & variely of subjects, as such information is essentinl to plan-

ning for io and social dovelop $ and to ing the progress achioved as &

result of the gencral policics of and sposific efforts mado by the governments. This

is mainly duo to tho fact that the concept of tho rolo of the state in the countries of

*Basod on a papor prepaced by the author for ECAFE in connoction with tho Seininar on Ssmpling
Mothoda held at Tokyo in 1008,
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thia region ia slowly changing; the state is no longer interceted just in the maintenanco
of law and order, but has begun to paxticipate increasingly In the improvement of the
social and economio conditions of the peoplo. In fact, somo countries have alteady
rted to pl 1 doveloy t, which ia -y for the rational use of the
especially sinco, in practico, tho countries’ resources ave limited and their needs are
considerablo. To oxecute its various responsibilitice, a country requires atatistical
information regurding ita availablo resources, suich ns manpower, cultivablo land, foresta,
minerals and oll, and the needs to bo entisfied—an indication of which is given by the
consuraption pattern, rate of population growth, educational level ets., of the people,

2.2, Types of data. Tho data required by a country for tho proper carrying
out of its welfuro activitice may be classified into three types : (i) information on physical
features, climatic conditions, soil type, ote., which do not chango much over time;
(i) information moure related to time, such as data on population, births, deaths,
consumer expenditure, crop statistics, ote.; and (ili) s knowlodgo of the relationshi)
between characteriatics and of trends over time for purposcs of projections and fore-
casta based on (i) or/and (ii). In this paper, attention will bo mainly confined to dMa
relating to type (i), with special referenco to data ble for collecti gl
households.

The data on various types of social and cconomioc characteristics are to be ob-
tained for the different sectors of tho economy, seotions of the people and geographical
regions. The total economio complax of a country may be broadly divided into two
paxts—(i) the organized scctor consisting of jzations and establishments recog-
nized, registered orfand controlled by the Gmernment and (i) tho unorganized sector
consisting of the residual part. Tho latter can bo further sub-divided into two parts—
(a) household and (b) houschold. In this paper, only (ii) is considered with special
reference to entegory (ii){a).

The first task in specifying data requi t ists in visualizing in & com-
prehensivo manner the nature of the istical infc L quired to satisfy the
current and tho futuro needs. An indication of items on which statistical information
would be of considerable interest ia given by the following :

{i) population, births and deathe, mngraﬂon,. ployment and ployment;

(i) incomo and expenditure, and d d

(ii) housing, health and education amtuuos.

(iv) small, medium and largo scale facture, trade, port, building
construction and services;

(v) village/block {bariof tion district) statisti Inting to tho oxis-
'ﬁxce of certain amenities such ae railway atations, eleotricity, post offices,
ele.;

(vi) land utilization and crop yicld statistics, land holdings and cost of culti-
vation; and
(vii) wholesalo and retail prices.

In this connoxion, referonce may be made to the dosument “Basio statistics
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for and jmpl ting plans of io and social dovelop in
countrics of Asin and tho Far Enast"’ (United Nations, 1064b). It ia noceasary to get
information not only on the aggregatca of theso items at ono point of timo, but also
on the trend exhibited by thom over time,

2.3. Tabulation reguirements. Tho noxt step in spocification of data roquire-
ments consists in speoifying tho tables with thoe details of types of charseteristics to
bo cstimated, 88 well ns the geographical and classifioatory breakdowns for which data
aroroquired. At this stage, if quick reeuits azo to be obtained with limited resources,
it is necessary to check the tendenoy to require data by very detoiled geographical
and clossifieatory breakdowns. This aspect of dats specification requires very caroful
consideration and should be oriented to tho purposce in view.

As 3 patt of apecification of data Tequirements, it is noccesary to spocify the
items or groups of items for which (i} aggrogate estimates, (ii) cotimates of trend over
time or (iii) both aggregate and trend estimates are required together with the frequenoy
(monthly, quarterly, yearly, ote,) with which they are required. Hero again, it is

desirable to be less ambiti a4 the utility of obtaining reliable estimates in general
and those of changea in particular over short intervals of timo would not usually be
commensurate with their cost.

2.4. Permissible error, The third step in spccnﬁcnnon of data reqmrements
consists in giving careful ideration to the question of sp g the permi
errors, that is, the margins of crror that would bo permissible in the estimates of tho
various charaoteristics iu tho light of the action to e taken on tho survoy results.
Usually, this is not an easy task because of the complex nature of the decision-making
process.  But it is very desirablo that effurts bo made to specify tho permissible errors
in a rational manner on the basis of an examination of the action taken on past survoy
results and tho loss or gain resulting thereform. This is n matter of considerablo
importance as over- or under-spocifioation of the permissible errors would lead to loss
due to wrong decisions or to an increnso in cost of tho survey, However, in the initial
stages when very fow data on any particular subject are availablo, it may bo worth-
whilo even to gob estimatea subjeot to moderately large errors and then to reduce the
margin of error in subscquent surveya, if found desirable from tho joint consideration
of cost of survey and possiblo loss due to wrong decisions based on survey results,

3. MuLTI-SUMJEOT SURVEY

In a multi-subject survey, data on two or more subjcots, not necessarily very

closoly xelated, aro collected in o single joint oporation for the sake of cconomy snd
convenience {United Nations, 10040; Lahiri, 1963; Murthy, 1067, ch. 14). Expericnco
in gome countrics has shown that multi-subjeot surveys, carried out on o continuing
bosis, are gonerally more economical than a serics of ad hoc uni-subject survoys,
provided that the subjects of enquiry are not so numerous and diversificd 05 to affeot
the quuhl,y of data, The conditions obu\mmg in tho doveloping countries regarding tho
g frames, oducational stand: t and foati availability of

tmned porsonnel, ete,, favour tho use of multhsub;oob survoys. Since o lurgo sootion
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of tho populntion aro illiterato, poatal enquiry is not feasiblo in most cases in thoso
countrice and hence wo shall consider only tho mothod of interviow and of direct physi-
cal observation. In thia section, the concept and the advantages of multi-subject
survoya aro brielly discussed and, in tho lnter sections, the implications of carrying
out multi-subject surveys aro considered in greater dotail with speocial referonco to
liouschold onquiriea.

3.1, Extent of intcgration. The extent of integration of tho differont subjects
of enquiry would depend on a nunber of factors, such as the nature of subjects,
method of enguiry, typo of ultimate sampling unit and sampling frame. For instance,
(l) data on population and employment may bo callected from & common sob of aamplo

holds, sinco the eampling unit is tho ssme and tho method of enquiry is the inter-
view method for both theso nub)ects and (i) when data on consumer oxponditure and
land utilization ave required, ono may consider the possibility of having o common set
of sample penultimato stage units (such s villages, barios, etc) and collecting data
on the former from a samplo of households by enquiry and on the Iatter from & sample
of fields or farma by actual physical observation.

3.2, Less cost or grealer precision. The cconomy in a multi-subject survey,
integrating two or moro subjects of enquiry, atisca mainly from savings in overhead
coat, which conslsts of sctting up a survey organization with adequato and suitabl
adninistrative and supervisory staff, and in survey cost, which comprisca travel to the
penultimate stago sample units (villages, tion districts, otc.), p-actting,
and listing and contacting the ulti stago units in tho samplo penultimate stage units.
Economy in overhead cost ia not only important in terms of money but also becauss of
the limited ber of trained p 1 in the developing countrics. Economy in
survey cost may not bo considorablo if the survey is carried out using ad koc local
staff. But uso of ad koo local ataff may not bo desixable oxcept in a fow special situa-
tions, in viow of the advantages of having a permanent ataff which are described in
the next seotion. Usually in lasgo-soale survoys in tho developing countries, ono has
to resort to multi-stago and multi-phaso sampling designs and, when the survey is
porformed by o wholetime atafF, thero is considerable advantagoe in integrating two or
more subjects to form a multi-subject survey.

The savings achioved in integrating Lwo or more subjocts may bo utilised
for incroasing the numbor of sample unita in tho first stago (and in subsoquont stages
up to the penultimato stage, if y), thereby improving tho eMclonoy of tho survey
estimatos, sinco the contribution to tho total varianco of tho variation botween first
stage units is gencrally more important than that botween the ultimate stage units.
Altornatively, for tho same procixion, increasing tho samplo sizo at tho first fow stages
would generally lead to a reduction in the total numbar of witimato stago samplo units,
which In its turn would reduco tho cost of tabulation. Furthor, integration of two or
moro subjocta by having tho same aamplo penultimato stago units reduces thoe total
cost of the survey, including tho overhend costs. Tho increnso in the samplo firat
stage units may also facilitats deepor slratification, taking inte socount more than
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ono nuxiliory characteristio when availablo, with & view to increasing the oversil
officionoy of the survey design.

Integration of onquirice makes the work of data collection in the penultimate
ustago samplo unita moro worthwhilo in terms of the overhead costs, sinco the inveeti-
gatorisablo tostay in thoso unitn eanvassing data on different subjeets for a longer time
than is possiblo in a uni-aubject survoy. This anpect in important from tho point of
viow of tho quality of datn, as a longer stay enables the investigator to become familiar
with the local conditions and to catablish cordinl relations with tho local people.
Furthermore, loas timo in lost in idlencss owing to tho flexibility tho investigator has
in adjusting the work of collecting data from diff aample houscholds or other
units in ¢080 somo unita are temporarily not availablo for data collection.

4. PERMANENT SURVEY OROANIZATION

fully Sk 0

4.1, Advaninges. An cssential quisite for ly

a multl-subject sample survey is tho oxu«lcnm of a permanent sample wrvoy orgnnl-
zation with trained personnel to do tho work of survoy designing, data collection and
processing. In fact, thoxeport of the Working Group of Experts on Snmpling Methods,
which met at Bangkok in 19569, emphasized the need for a permanent aurvey organi-
2ation (United Nations, 1069). A permanent sample survey organization with a
whole-timo staff experienced in different aspects of surveys would bo in a very sound
position to meet adequately the growing needs for statintical information in the deve-
loping countrics.

An the work of designing and carrying out multi-subject surveys cfficiently
requires considerablo skill derived from experience in this ficld, one of the primary
objecta of the pormanent organization should be tho Luilding up of a compctent and
expericneed nuclous stafl able not only to conduct lnrgo seale surveys but also to evolve
& suitablo programme of training the primary staff in sampling mothods, methods of
data collection and processing work. Oro of the main advantages of conducting &
multi-subject aurvey through a permanent survey otganization with whole-timo staff
as compared to cartying out of a serics of uni-subject surveys with part-timo or tem-
porary staff is that this requires fower trained personnel, which i & very important
consideration in the developing countrics.

The preliminary work involved in cunducling a samplo survoy (e\'ol\'ing a
suitablo sampling design, sample sclection, pl g tho work prog:
tion of schedulea and insiructions and training the ﬁcld staff) is cunmdcrublc |t rcqunrca
that information bo obtained on cost and variance functions for differont sampling
designe and on tho question of feasibility of collecting the required statistical data.
Ap t survey ization is able to carry on studies rclating to sampling
design, methods of data collection, analysis and presentation of data as part of its normal
activities with a view to evolving snitablo survey procedures best suited to the local
conditions. Morcover, in such an organization, the oxperienco of tho survoy personnel
is not lost, 80 they can continue to improvo themselves through a process of trial and
error; {his s not possiblo if ad hoc staff aro employed, as their experienco gets lost.

3an
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4.2, Control of non-sampling errors. A point which nceds specisl mention
is that & permanent organization is in a better position to assess and control non-
sampling errors in its surveys. This is important, as considerable experience in survey
work is required oven to recognizo the existenco of non-sampling crrors and then to
realizo that thoy may bo frequent and considerablo unless specinl steps are taken to
control them. In fact, it would bo advisable for the permancnt organization to set
apart some of its resources for studying the problems involved in assessment and con-
trol of errors on a continuing basis, since expericnce has shown that non-sampling
errors arising from various sources (defective sampling framo, faulty methods of data

collection and compilation) may, under certain cil tances, be iderably more
than the sarapling error.
4.3 Meeting of urgent d ds. A per t survey ization with whole-

time ficld staff in the different parts of the country will obviously bo in a position
to mect urgent demands for statistical information on o particular topic of current
interest to the government. This is an important feature, as it js not uncommon for
the governments of developing countries to require statistical data on some topic
or other at short notice in \mw of the lack of ob;cch\o data in many fields, \\}uch
are essential for national p ing for ic develop t and plan

In this connexion, it wou]d be desirablo for the survey organization to make its survey
plan floxible by a planned phasing of the work of data collection over shorter periods
of timo (such as & month, two months, ete.) in such a way as to bo able to obtain valid
estimates periodically even whilo the survey is in progress.

4.4, Sasnpling frame. One of the main difficultics in designing and conduct-
ing multi-subject surveys in the developing countrics is tho lack of suitable sampling
frames. Though the decennial census is expected to provide a sampling frame as
a by-poduct of its activities, in 5ome cases this framo proves inadequate for sampling
purposes owing to the difficulties of identifying tho units after the lapse of some time
and also due to possiblo changes in the 1 laxics of those units, (Murthy 1968). A
per t survey organization, since it will have a direct interest in the evolution of
asuitablo framo, can excrt its influenco in preparing well-defined, identifiable, compact
geographioal arca units at the time of the census, and it should also set apart some of
its rosources for bringing tho framo up to dato poviodically. This work would be of
much help not only to the survey organization, but also to the consus ageney.

4.5. Deterrents lo having a perinanent organization. Possibly tho reasons
for not setting up & permanent samplo sucvey organization in somo countrics are tho
considerable expenditure involved, expecially at tho initial stages, and tho existence
of some survoys (uni-subject or multi-subject, continuing or ad hoc) conducted by
different departments or provinces, states, prefeciures, ete. As to tho first point,
tho long-rango benefits that would accruo from & permanent survoy organization would
more than offsct the initial expenditure.  One way adopted by some countrics to meet
the sccond point is to encourago the departments and tho provinecs, states, prefec-
tures, cto., to participato in tho work of tho permanent survoy organization on a partial

372



ON DESIGNING AND CONDUCTING MULTI-SUBJECT SURVEYS
or full matching basis, by doing tho ficld and tabulation work in rospoct of an additional

anmplo using the sume pts, doflnitiona and p d This type of participati
would holp in providing a broad check on the survoy results and in gotting botter

estimates by pooling tho estimates obtained by the different ogoncios.

8. INTEORATION OF HOUSEUOLD ENQUIRIES
Int : " .
of Tald qui

relating to differont subjeots is important
not only bccmlso it results in economy, but also on account of considerations of quality
and uscfulness of data in the caso of tho developing countrics, whoso economies, though
mainly agricultural, are complox in nature owing to tho houscholda being engaged
in more than ono activity. Tho report of the Group of Sampling Experts which mot
in Genova in 1963 dofined tho “integrated survey™ as a survoy, whoro data on soveral
subjects (or itoms, or topics)are collocted for the samo sot of sampling units for studying
the rolationship among itoms belonging to diffcrent subjoct ficlds (United Natlons,
1084c). Tt points out that such surveys aro of apecinl importance in studies on lovels

of living and that integrated surveys of p and productive enterprisca are
also of apocial imp in doveloping ies, whero the related activities are
frequently undertaken in an i d manner in the houschold.

8.1. Types of integration. In principle, it should bo possible to obtain all
the information that is roquired about the houschold part of tho unorganized sector of
the economy through an Integrated multi-subject household survey. A question
that noeds careful consideration relates to the naturo and the extent of integration
of tho differont subjoot fields. The dats requirements, the purposes for which they
are to bo collected and the question of fensibility should be constantly kept in view
in ing it. For inat. if we are i d in getting data on :

{i) population, births and deaths;

(if) income and expenditure;

(iii) land holdings and agricultural practices; and

(iv) houschold entorprises (manufacture, trade, tranaport, ete.).
the point needing attention is whether :

(a) to integ all the enquiri pletely by collecting all the required
data from tho same set of sample houscholds having a pling
design;

(b) to integrate theso subjects in tho sense of having a common s¢t of sample
villagos/bariosfonumeration districts, and to have separate sample of
houscholds for the difforent subjects; or

(0) to have different designs whoso use will depend on the availablo supple-
mentary information.

5.2. Complete integration. The main adventago of slternative {a) apart

from tho y achiovable through lete i tion, is that it introduccs
floxibility into tho tabulation of results through suitablo cross-olassification using
gful itema bolonging to differont subj For i if subjoots (i) and
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(ii) ave related, then ono can study the Lirth and doath ratea and other demographic
characteristios in relation to tho lovel of living of tho houschold as measuted by per
capila incomo or expendituro or somo othor suitable indicator, Another advantage
which ia equally important, concerns the quality of data. As mentioned eatlier, the
cconomy of developing countrios being a mixed one, espooinlly in rural arons, collection
of data on income and expendituro and on onterprises when carried out separately
may be aubjocuo greater reaponse error due to unconscious mixing up of tho houschold

and ption in relation to tho onterprise than would occur in an
mtcg'm(cd survey, as, in tho lattor, both aspocta are covered for the same houschold
and at the same time.

Alternative (a), though it has conaiderablo advantages in tho contoxt of the
sonditions oltaining in the devcloping countries, has nob yet gained wide accoptanco.

Tho lack of a por t organization spocializing in samplo survey mothods makes
it difficult to i _' t this approach in many ies, for iderable exportiso
is roquired in planning and conducti hensive sutvey of this nature. Fur-
ther, there may be gonuine doubts about tho advisability of collecting all the data
from the same snmplo houscholds, leat the enlarg t of tho scopo of data collection
lead to the data boing of poor quality on b of dent and & igat

fatigue. This aspoct noeds careful study; it appears ﬂmt with suitable pre- lea!a of
different types of integrated schedulo under field conditions, it should be possible to
evolve a workable integrated achedule, If 'y, the possibility of collecting data
in more than one sitting through ropoeated visits may also be kept in view,

5.3. Partial integration. A second approach, which is a partial integration
of the surveys, is based on tho exp ion that tho sampling efficiency can be improved
by using possibly different frames in tho first (or ponultimate) stago samplo units.
For instance, in tho case of a land holding survey, it may be desirable to stratify the
households in the sample first stago units on the basis of a rough idea of the holding
size collocted at tho listing stago and to havo disproportionate sampling fractions.
Similarly, in the case of o houschold manufacturing survey, it may be advisable to
compilo a framo of houscholds having this activity at least in a subsidiary capacity
and to solect sample households using this sub-framo.

83. Ang 3 sampling. A third approach is usually adopted whon there
is no central agenoy rosponsible for collooting statistical data. For i the dif-
foront: dopartments of the government may undertake isolated surveys for collecting
data in which they aro interested. If surveys of a similar nature with the sampling
uunit being the same (houschold) are to bo conducted, thon an attempt should be made
at integration, as othorwise thero would bo a wastage of effort and resources. How-
over, thero may be situations where the sampling efficioncy for o given tofal sample
size is more in a uni-subject survey with a separate sampling design than would be the
case in an integratod design. Bub in such cases o comparison should be mado of the
efficionoy per unit of cost, as this would Lo more roalistio in practico. Still, if there is

a ion where the characteristio under idoration ia trated in a fow firat

31




ON DESIGNING AND CONDUCTING MULTI-SUBJECT SURVEYS

stago unita (houschold manufacturing enterprise in somo regions, for axample), then
tho gencral purposo samplo may not bo adequate for estimating this characteristic;
in this situntion, ono may explore the possibility of supplomenting the gencral saample
by a relatively small additionnl samplo selectesd from the first stage unita exhibiting
a concentration of that characteristic.

6.4. Combined approach. Taking an over-all view of tho requiremonts of
data for tho household soctor as a wholo and for the different sectors of the economy
such ns houschold manufacturo, trado, oto., sections of the population and geographical
regions, it appears desitable to adopt approach (b} in addition to (a), with the dif-
feronce that, even in (b}, an integrated approach (possibly with an abridged version
of the goneral integrated schedulo) bo used in colloction of data with emphasis on the
subject matter of direct intorost. This combined approach is being suggested because,
from the point of sampling efficioncy, it may bo nocossary to have different sub-
sampling fractions for the differont subjects. If necessary, tho possibility of aupple-
menting the sample of first stago units montioned carlior may alio bo considored.

6. PROBLEM OF SAMPLING FRAMES

6.1, Need for area units. Quno of the main roquirements for eﬂiclcnﬂy do-
signing a multi-subject survey samplo ia a sot of well tructed up-to-dat )t
framos with information on suitably selected auxiliary characteristics. In dev elop-
ing countries, this constitutes a basic problem ns usable sampling frames are either
not available at all or have to Lo compiled from frames, constructed mainly for
administrative purposes at different places. Even when 8 frame is available, steps
should be taken to ensure that it is free from omissions, duplications and other inac-
curacies and that tho units ave clearly identifiable in the field. The report of the first
Working Group of Experts on Sampling suggests the building up of a frame with
small, compact and idontifiable area units (United Nations, 1959, p. 11).

6.2, JMaster frame of area wnits. After having ensured a sminimal frame
which may consist of a list of villages or cnumeration districts with identification
particulars, one ehould exploro the possibility of getting information on suitable auxi-
liary characteristics for using in allocation, ) orfand
estimation in designing o multi-subject survey. For this purpose, data collected
by different agencics or departments ns o part of their normal activity may have to be
compiled and collected. This work is not likely to Lo easy if dntn aro to be compdcd
from local ngencies, and there may be difficultics in matching the i tion
from different agencios with tho basic frame. It may be noled that a permanent survoy
organization is best suited to undertako this task and that, onco a sasier frame is
built up, it ean bo of iderable use in designing multi-subject surveys. M
if tho basic framo ia well constructed, the ml‘ormnhon on suxiliary variables ohtnmed
through compilation and collotion nced not be vory accurato, a3 only broad information
on them would bo needed for improving tho sampling design.

6.3. Frame of housing units and households. In most of the countries, 8
stratified multi-stago sampling design is usually adopted for houschold surveys, as
an up-to-dute list of householda is rarely readily available and it would be uneconomical
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to survoy a direet samplo of houscholds duo to the cost of travel, making contact,
oto. Thus, the master frame of villages, cnunteration districts or other area units is
only used for obtaining an efiicient snmplo of tho first stage units. Then the question
of an approprinte sampling frame within the sclected ficst stage units needs to bo exa-
mined. Here agnin it iy possible that no framo at all is available, or clso it may be
possible to obtain lists of persons on clectoral or other registers. In the former case,
a fresh frame of households has obviously to bo prepared within tho selected
first stnge units. In the latter case, the experience has been that wsually theso lists
ato not kept nuptodate; hence it is desirable to preparo a list of tho houscholds currently
residing in those units by upxlating and checking the availablo list.

While listing the houschokls within the selected first stago units, it is very
desirablo to list also all the houses and housing units, as this will help in locating vacant
housing units, small sealo enterprises, cte., besides reducing tho possibility of omission
of some houscholds, A frame of housing units is useful in a housing survey, whero a
housing unit may be a suitable sampling unit; and a frame of enterprises, obtained
from a liat of housing unita, can bo used in an enterprise survey. Further, if up-to-date
lists of houses or housing units are available, they may be used as frames for houschold
onquiries by considering the canvassing of all houscholds or a sample of households
residing in a selected house or housing unit. Incidentally, it may be noted that even
when household is used as the sampling unit, it is possiblo to collect and analyse data
for housing units by noting the number of } hold iding in the housing unit in
which the sample houschold is situated.

At the stago of preparing a sampling frame within the selected first stage units,
it is also desirablo that information on some auxiliary characteristics with a bearing
on the subjects of enquiry be collected for each household, for use in increasing the

fliciency of sampling of houscholda at the second stage with a view to reducing the
within village variability. Such procednres make tho contribution of the within
village variation to total variation Jess important, thereby requiring a smaller sample
in the first stage units to ensure & specificd precision for the estimator.

7. CHOICE OF RATIONAL SURVEY DESION

Having ascertained the data requirements in terms of the types of data, their
geographical breakdowns and the frequency with which they are required, ono should
proceed to evolve a rational survey design to meet the requiroments of the users of
statistical data satisfactorily at & reasonablo cost. It has already boen pointod out
that it is far better to conduct integrated multi-subject survoys through a permanent
survey organization than to havo a series of uni-subject surveys undertaken by ad
hoc orfand purt-time staff. Tho survey design should take into account the need for
periodic estimates of both levels and trends (changes), noting that tho periodicity will
depend on the typo of estimates required.

7.1, Ad hoc versus continuing survey. Periodic estimates may bo obtained
either by conducting ad koc survoys at tho two end points of the specified period or by
conducting continuing surveys and obtaining estimates at the two end points of the
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apecified period by pooling tho relovant data. The latter scheme, besides pernitting
integrated multi-subject survoys to bo carried out on a continuing basia (which haa
considerable technical and operational advantages) has the added advantagoe of eli-
minating tho rixk that either of the two end points of the period may bo a freak in tho
senae of having an unusual economic fluctuation; it also permits tho study of trend by
considering the catimates for the intervening periods also.  Furthermore, this scheme
makes it possiblo to obtain usable data for different types of geographical breakdown
by pooling tho estimates over n peviod of time, provided that tho geographical area
are not too small.

7.2, Flexibility of design. Aw was puinted out carlicr, it is not gencrally
possible to collect all the data required in an integrated manner, especinlly in conti-
nuing surveys. The nature and tho extent of integration in a continuing survey should
be decided, taking into account tho loeal conditions ohlnmlng in the country in respect
of aampling frame, typo of | 1 availabl peration, ete. In
fact, it is desirablo to have only a few subjects of enqmry in the initial stages and to
increase its scope in a phased manner as rurvoy expericnee nccumulates. The survey
design should be Hexible enongh to allow tho addition of Romo ad /iec enquiries on topics
of special interest, to be conducted as a part of the multi-subject survey. In fact,
it may be desitablo to sot apart somo of tho resources every year for this purpose
The possibility of marginal expansion of tho staff to permit the taking up of a special
survoy together with the regular surveys may also bo kept in view; but this expansion
is possible only when a decision about the special survey has been taken well ahead of
tho survey period. in which case there is enough timo to recruit and train the additional
staff.

7.3.  Programme of work. In evolving a rational survey design, it is neces-
aary to consider carefully the question of progeamning the work in the field and at the
tabulation stage. Tho field programme of work should bo so drawn up ag to obtain
tho maximum information per unit of cost consistent with tho required standards ro-
garding tho quality of data. Bince, in a continuing survey, there should be a Lalance
between the workload in tho field and the tabulation load, the tabulation programme
of work should bo so planned as to avoid bottlenccks and delays in tho publication of
results.

7.4, Need for a rational design. Tho ovolution of a suitable sampling design
for a wulti-subject survoy utilizing all the available rclovant information in the sam-
pling framop ts many probl Even tho f lation of the coneept of optimum
design in the caso of multi-subject surveys is quite difficult, hence one has to be aatis-
fied with the choice of a rational sampling design from among thoso possiblo. The
principlo to be adopted in this choico should be the reduction of tho overall cost in-
cluding tho field and tho tabulation costs when the permissiblo crrora are pro-specified,
or tho reduction of the margins of ervor in tho eatimates when tho total cost is fixed.
In both the easey, it is extremely important o take adequate steps Lo control the non-
sampling crrors, which may sometimes bo lnrgo onough to vitiato the survey results.
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In this context, special attention should be paid to the feasibility of implomenting a
particular sampling design under the operational conditions obtaining in the country.

7.6, Self-tceighting design. Another point needing attontion is tho question
of making tho sampling design relf-weighting, which is of considerable importanco
from the view point of tabulation of data. Tn the developing countrics, where data
are processed manually or through the use of conventional tabulating equipment,
weighting tho samplo observations with tho appropriate inflation factors, which is
necessitated Dy tho uso of a non-sclf-weighting design, may create a Lottleneck at the
tabulation stage and may hold up quick tabulation. Henco, cfforts should be made to
make the pling design pletely self-weighting with onoe single inflation factor;
if this is not possible due to operational and other considerations, tho design should,
at least, bo made partially self-weighting in the sense of having a few inflation factors.

7.6.  Stralification and allocation. As mentioned earlier, generally o strati-
fied multi-stage design (two stage or threo stage usually) is adopted for multi-subject
houschold surveys. If information ia available on two or more auxiliary variables
connected with tho subjects of enquiry under consideration, multiple or deep strati-
fication may be resorted to using such information. This is usually possible because
experience has shown that the formation of a few strata in an optimum or near optinwum
manner on the basis of a stratification variablo results in the cxtraction of most of the
benefit of stratification, and sub-stratification of theso few strata into sub-strata
formed on the basis of another stratification variable leads to deop stratification. To
facilitate tho field work, it is desirable to make the strata geographically compact sa
that each stratum can be conveniently considered ns the investigation zone for an
investigator. The quostion of allocation may be tackled by considering the allocations
arrived at on the basis of the data on auxiliary variables and by accepting & compromiso
allocation. Hero again, it is gencrally found that even moderate deviations from a
specific allocation do not affect the overall variability considerably. However, if tho
allocation for a particular subject turns out to bo very different from the other alloca-
cations, specinl steps such as supplementing tho sample may bo considered to avoid
doviating substantially from the specific allocation.

7.7, Selection of area units and households. Tho selcotion of the first stage
units (generally area units such as villages, onuieration districts, barios, ote.) within
the strata may conveniently bo done by systematio pling, or by pli
with varying probabilitica systematically after ging the units in a suitablo
order. In varying probability sampling the question of choico of tho measure of
size arises. If the interest lies mainly in the whole population, the provious census
population may Lo a suitable sizo for houschold survoys. Howover, if tho size measuro
has already been considered as a stratification variablo or if tho sizes aro almost equal
{ns in onso of conwus cnumeration districts or blocks), sampling may bo done with equal
probability systematically. Tho possibility of scloction with probability proportional
to other suitablo mensurea of sizo through an approprinto integrated method of selection
may alio be considered. Alernatively, the other mensures of sizo may bo used to
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improve the cslimates at tho estimation atago through tho nso of ratio or regrossion
cutimators, In tho sclected first stage units, tho houscholds are to be listed preferably
with gomoe information on auxiliary variables having a bearing on tho subjocts of in-
teroat, and solection may bo dono systematically from the wholo framo ot from a suit-
ably constructed sub-frame (in the caso of special enquiries) with a suitablo arrangement
ot sub-stratification.

7.8. Inlerpenetrating sub-samples. It would be usoful to select the sample
in the form of two or more interpenetrating sub-samples, cach of which is capable of pro-
viding a valid estimiato of the population parameter (Mahalanobis, 1046; Labiri, 1054;
United Nations, 1964c). The main advantage of this techniquo s that it pormits
casy caleulation of the estimates of the variances of tho survey results irrospective of
tho complications involved in selecting the sample and in the cstimation proceduro
used. This js important in the caso of sampling doesigns where the first atage units
aro solocted with varying probabilitics without roplacoment or systematically or/and
whero complicated estimators such as ratio and regression estimators are used; since, in
these cases, tho oxpressions for the sampling vari and their cstimators axo mathe-
matically complicated and are difficult to compute numerically on the bssis of a singlo
samplo. When theso sub-samples aro surveyed and processed by different sets of
Seld and p ing staff, & parison of the results based on tho sub-sanmples pro-
vides a broad check on the quality of the survoy operations. This tochnique can also
be used to study tho non-sampling errors, such as the differential investigator bins
{that is, the difference between tho biascs of investigators or groups of inveatigators),
the differential effects of different methods of investigation, cte., by gotting the dif-
feront sub-samples canvassed by different investigators (ur groups of investigators)
or by subjecting tho sub-samples to difforont methods of investigation, cto.

8. SURVEY AND REPORTING PERIODS

8.1. Staggering of the survey. In a multi-subject household survey, it is
odvizable to take one complete year as the petiod of survey and to spread tho work
of data collection ovenly 8o as to bo able to collect data for different parts of the
year. This is especially important in the develvping counlnca, whero tho economy
is still mainly agricultural and henco subject to ¥ L fi
within o year. This staggering of tho survey, \Ahlch is in & way necessitated by &
sot of permanent survey staff, ia particularly desirablo since the reporting period for
many of the items has to Lo less than o year (a week, month, ete.) due to the possibility
of xecall lapso,

It may bo ioned that a p survey ization is not woll suited
to carry out point survoyw, whoro tho interest lics in getting reliablo catimates at &
porticular point of timo, as auch surveys requiro tho canvassing of o largo samplo at
& particular point of time or during a very short period so as to avoid rocall lapso.
Howover, this may not bo a scrious disadvantago, for the averago picturo of the eco-
nomy obtained through a staggered survey is likely to bo moro useful in o seasonal
cconomy than o point survey with o short reforence period.
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8.2, Joring reporting period. Anothor point ding attontion is that,
in » multi-subject survey conducted through s fixed ficld staff by staggering the survey,
it Is difficult to use fixed reporting periods owing to rocall exvors rosulting from the time
lag betwoen tho reporting period and the survey dato; honco it may bo dosirable to use
a moving reporting period, where the reporting period ia one of fixed duration priox
to tho dato of survey, such as the week or tho month preceding the date of survey.
A large moving reporting period such as & yoar may alio bo used in such cases as the

llection of vital statistics, if found foasiblo. In such casos, it may bo uscful to colleot
some auxiliary information to permit working with a smallor roporting period, s this
helps in studying the nature and extent of rocall lapse and in obtaining data for & apeci-
fied fixed reporting period also (Som, 1968).

The problem of reporting pericds requires careful idorati pocially
in an integrated household survey, as operational conveni quires the uso of tho
same reporting period for all iteins. This is also nocessary for providing somo intornal
checks 80 as to obtain a total picture of tho economio activity of tho houschold. This
common reporting period has of necossity, to bo a short one (n week or a month);
though, for certain items where recall lapso may not be iderable, a larger reporting
period may be desirable, and in such cases it may bo preferablo to collect data for both
the common and specific reporting periods.

While ataggering the survey, it is advisable to divide the survey period of one
year into shorter periods (of one, two or three months) and to canvass a representative
sub-samplo of the total sample in each such shorter poriod with & view to obtaining
valid estimates periodically even when the survey is in progress. This point has been
previously mentioned in connexion with tho possibility of meeting expeditiously an
urgent demand for cortain data of current intcrest.

9. FIELD WORK
9.1. XNeed for truined investigalors. All aspects of field work, such as re-

cruitment and training of investigators, inspection and supervision, etc., should be
given careful consideration in the light of the operational conditions obtaining in the
doveloping countries, since the final survoy results can at best be only as accurate as
the basic data colleoted in tho ficld. The need for highly trained and experionced in-
vestigators for cartying out a multi-subjoct household survey b obvious when
ono tecalls that, since a largo soction of the poople in the developing countrios is illi-
terato and not familiar with the concepts and terminology used in the study of the
cconomio conditions, thero is iderable scope for ascortai t errors. The inveeti-
gators should bo trained well not only in the concopts and definitions of the torms to
Dbe used in collocting the required dats, but also in the art of eliciting accurato (or
at loast reasonably acourate) information through asking probing questions in & tactful
manner.  In reeruiting tho investigat spocial attention should be paid to their
ability to withstand Jong and arduous travel, possibly in inhospitablo terrain, as trans-
port facilitics may not Lo well doveloped in many parts of the doveloping countrics.
1t is dosirablo that tho investigators bo trained by a singlo team of instructors instead
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of through a chain of intermedinries. Tho Intter courso should bo adopted only when
ted by cost ideration and, even thon the number of intermediato stages
of training should Lo kept to a minimum.

9.2, Inapection and supervision. Inapection and supervision aro indispon-
anble in assossing and controlling pling crrors, eapeciatly in o largo acalo multi-
subject survey and suitablo arrangements should bo made for earrying out this work
efficiently. To facilitate this task, the country may be divided into certain divisions
in cach of which the ficld work ja entrusted to a team of investigators and inspoctors
headed by a supervisory officer; and then these divisiona may ho sub-divided into ins-
poction zones, each comprising & group of investigation zones. Inspection work
wonld conaist of different types of chock on tha work of the investigators, such as spot-
checks, pre- and post-survey checks, scrutiny of filled-in schednles, ete.  Besides tho
regular inspoction work oriented towarda improving tho atandard of the weak investi-
gators, it may alio bo useful to check a snmplo of tho work of all the investigators
selceted in such a manner as to get overall estimatea of the quality of the data collected
in the field. Tho supetvisory staff should be in constant touch with tho staff designing
tho survey and processing tho data, so that they can obtain clarifications and instruc-
tions on the concepts, definitions and procedurcs used in the ficld and appriso those
designing the survoy of tho diflicultios encountered in earrying ont their instructions
in the ficld under the actual operational conditionn.

The ratio of the supervisory staff to the primary staff should bo fairly high in
the doveloping countries, as, on account of inadequate tranaport and communication
facilities, they will have to spend o considerable part of their time on travelling and
contacting the investigators, which will reduce the time available for tho actual ins-
pection work. It is advisable to undertake a preliminary scrutiny of the data collected
in each field division Lofore sending them to tho survey organization for processing,
as any crrors dotocted may convoniently bo referred back to the investigators concerned
for rectification nnd explanation.

10. PROOESSTNO OF DATA

10.1.  Control of errors. TProcessing of survey data in a multi-subject house-
hold survey involving detailed quality and routine scrutiny of the data, mechanical
and manual computations, cto., needs such skill: hence o well-trained and experienced
staff will have to bo built up for this purpose. It is exiremoly important that there
should bo built-in checks and cross-checks on the computations, so that tho non-sampl-
ing orrors introducted at this stago of tho survey operation are minimized.. Suitable
sampling methods may Lo used to assesa and control tho errora involved in different
stages of tho tabulation work. Comsidernblo planning of the data processing work is
necessnry 80 as to permit a smooth flaw of data through tho vatious stages of the
tabulation operation and ensuro that the final results of tho survoy will have a fair
degreo of aceuracy. While ono should bo careful about and, as far as possible, nvoid
tho introduction of crrors at thia stage, ono should nevertheless not bo too meticuloua
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about producing error-freo rosults, as the effort involved in eliminating the last few
tracos of error ia likely to bo so substantial as not to bo worthwhilo.

10.2.  Study of infer-relationships. In a multi-subjoct survey, there is consi-
derable scopo for studying various types of intot-relationships among differont socio-
oconomio characteristics, Tho extent of tho classificatory breakdowns is likely to bo
limited only by the inadequaoy of sample size for very detailed croas-classifications.
This limitation is mainly due to cost and operational considorations. Howevor,
in & continuing survey, it ¢an be overcomo, at loast to some extent, by pooling the esti-
mates over time. It may bo advisable to carry out the work of processing of data also
in & phased manner giving priority to certain basio tabulations of immediate interost.
A dotailed analysis of the survey data to study tho difforont types of intor-rolationships
of the variables may bo taken up later; but it fa very desirable that tha work of proces-
sing one year’s ficld datn bo comploted within about a year 8o as to avoid & possiblo
lag in tabulation work.

10.3. Fractile gruphical analysis, In tabulating the data from a multi-subject
survey, it would be useful to adopt the fractile graphical mothod of analysis.
This consists of dividing the sample observations into a numbor of groups after ar-
ranging them in increasing order of a s&uitablo basic variable {such as per capila
consumer expenditure in a family budget survey) in such n way that the groups are of
equal content with respect to the estimated number of units in them, and thon cal-
culating the estimatos of certain menningful averages and ratios for each of the fractile
groups. If the estimates of the variable under study for the different fractile groups
are plotted and if the successive points are joined by straight lines, then a visual
(geometrio) picture of the relationship betweon the study and the basic variables is
obtained and this graph is termed a fractile grapk. By obtaining such fractilo graphs
sepatately for two interpenetrating sub-samples and for the combined sample, it is
possible to got an idea of tho error of the bined graph by idering the ares
betweon the sub-samplo graphs and such an analysis is termed fractile graphical
analysis. (Mshalanobis, 1960; United Nations, 1964c). This procedure is of
considerable holp in studying eoffectively the inter-rclationship betweon different

h igtics with refc to tho basic variables and in permitting realistio
comparisons over time and spnce.
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