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I. BACKGROUND

1. A joint ECE- EUROSTAT work session on Popul ati on and Housi ng Censuses
took place in Dublin during 9-11 Novenber 1998. The neeting consisted of three
sessi ons devoted to the following major thenes pertaining to the 2000 round of
censuses?, nanely:

col lection issues e.g. consultation with users, questionnaire design
and content, and geography;

processing i ssues e.g. scanning and recognition, automatic coding and
edit and inputation; and

di ssem nation issues e.g. responding to users’ needs, the bal ance
bet ween paper reports and outputs using el ectronic nedia.

2. The tim ng of the work session was particularly appropriate as it

! Prepared by Ai dan Punch.

2 Not all countries will have to concern themselves with every aspect of the

themes dealt with at the Dublin neeting. For instance, countries using a
regi st er-based approach to census taking, while having to face chall enges
specific to registers, will not have to contend with fieldwrk related issues.

GE. 99-
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al l owed a val uabl e exchange of views to take place on the current state of
play in the nenber states. Many countries had either recently carried out
pilot tests or were in the final stages of conpleting them This allowed
experiences to be shared on up-to-date devel opnents in the run-up to the 2000
round of censuses.

3. The attendance at the neeting consisted of about 80 persons representing
over 40 countries. The majority of those in attendance were census
nmanager s/ practiti oners.

Ten invited papers were presented, in each case the author being all owed about
30 minutes for delivery. Each of the invited papers was followed by a fornma
response prepared in advance by sel ected di scussants and a general discussion
open to the floor. Tinme was also allowed for brief presentations and

di scussi on of a range of supporting papers?®.

4, The purpose of the present paper is to highlight the nain issues raised
whi ch need to be addressed during the course of the 2000 round of censuses,
enphasi si ng where rel evant those topics in which the use of information
technol ogy plays a najor role. As the paper is witten fromthe perspective of
a census nanager it reflects the preoccupations of a user of IT services
rather than a provider of such services.

5. In addition the paper draws on the up-to-date experiences of a nunber of
countries as reported in the proceedings of a recent International Sem nar on
Census Methodol ogy, held wunder the auspices of the Ofice for Nationa
Statistics of the United Kingdom which the author attended in Portsnouth,
Engl and on 29 April — 1 May 1998.

1. LAYOUT OF THE PAPER

6. The paper commences with a consideration of sone of the strategic issues
confronting national statistical institutes (NSIs) as they prepare for the
2000 round of censuses. The next section deals with census collection topics.
This is followed by a consideration of data processing issues including the

i mplications of a whol esal e changeover fromkey to disk data capture

techni ques to scanning and i magi ng. The final section deals with the

di ssemi nati on phase.

111. STRATEGIC CONSIDERATIONS

7. In ternms of scale and cost, a Census of Popul ati on and Housi ng
represents the single nost inportant operation which nost statistical offices
undertake. The conduct of the census puts a public spotlight on the
statistical office while the results are not just of najor public interest;
they al so provide the bedrock for many other statistical operations. Because
of cost and scale factors, censuses provide many opportunities for statistica
of fices, which otherwi se would not be available to them such as investing in
conputer systens which will benefit the organisation in its entirety. However,
on the debit side, there are al so associated risks to be nanaged.

8. Gven the tinm ng involved (at the end of one mllenniumand at the

begi nni ng of another) the 2000 round of censuses will conme to be seen as a

wat ershed in the long history of census taking. The pace of technol ogica
change, nore than at any tine in the past, will have enornous inplications for
how we col | ect, process and di ssem nate census infornmation. This consideration

3 Al of the papers for the Dublin work session are contained in the ECE
Statistical Division's WWVsite, at the follow ng URL:
http://ww. unece. or g/ st at s/ docunent s/ 1998. 11. census. ht m
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i s independent of the relative size, capability and stage of devel opnent of
statistical offices. Therefore, it behoves all of us to carefully assess our

| evel ?f prepar edness before deciding on the course of action on which we will
enmbar k.

9. Many studi es exi st which exam ne how information systens (I1S) are
adopted by organi sations in general in the attai nnent of business goals.

Whol fe (1992) puts forward the followi ng typical four-stage paradigmfor the
progressive adoption of technol ogy:

Stage 1: Functional automation in which IS autonates the existing
wor kfl ow wi t hin functional departnents.

Stage 2: Cross-functional integration in which IS integrates workflow
across several business functions.

Stage 3. Process automation in which IS enables the work of an entire
cross-functional business process to be perforned as a single entity.

Stage 4: Process transformation in which IS enabl es busi ness processes
to be fundanentally re-designed and thereby conducted in ways that were
previously inpractical or inpossible.

10. In the Wolfe classification stages 1 and 2 nerely involve |IS being used
to automate business as usual while stages 3 and 4 involve the re-engi neering
of the organisation’ s business processes. Only minor organi sational changes
are required to carry out stages 1 and 2. The nove to stages 3 and 4 however
usual Iy requires substantial changes in organi sational structure,

responsi bilities and procedures. Cearly the major benefits are to be derived
intrying to attain stages 3 and 4. However, the higher the stage being
striven for the greater will be the challenge and the risk to the

or gani sati on.

11. The deci sion whether to adopt an increnental or “big-bang” approach to
the introduction of increased technology in sonme or all phases of the census
operation depends on a nunber of factors. The principal one is the frequency
of census taking in the country. The approach followed in countries such as
Australia, Canada and New Zeal and tends to be increnmental nainly because of
the five yearly frequency of the censuses in those countries. On the other
hand, countries such as the United Kingdom and the United States of America,
wi t h decenni al censuses, tend to adopt nore of a “big-bang” approach. A numnber
of reasons can be put forward for this:

The | onger interval between censuses nmay render sone of the approaches
taken in previous censuses obsol ete;

Wth the passage of tinme the institutional mnmenory di m nishes and there
may be little choice but to devise new nethods of working;

The longer lead-in tine in planning afforded by a ten-year cycle
allows nore testing of new technol ogy to take place.

12. The difference between the two approaches does not therefore necessarily
imply that any one organisation is nore risk averse than the other. Rather it
is nmore a reflection of the realities facing organisations in trying to manage
a large operation with the m ni mum of risk.

13. The scal e of the challenge and unavoidable risk is also heightened where
the I T environnent nay have been at a |l ow | evel previously and where a
decision is taken to catch up as quickly as possible. The transition from one

*In many cases this strategic assessnent has been carried out sonme tine ago.

However, in some countries such considerations are still being addressed.
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| evel to another may sinply be too much to take on board in one iteration
However, the tenptation to have so-called | eading edge tools at the di sposa
of the statistical office (especially as the census nmay be the only
opportunity of getting access to such tools) may prove irresistible even

t hough the associ ated conplexity stemm ng fromthe technol ogi cal environnent
may pose a large challenge and risk to the census operation

14. In nmany cases, even with adequate piloting, the census nay turn out
therefore to be the testing bed for nuch that is newin technology. This is
sonewhat ironic given that the risks involved are higher in a census than in
nost other statistical operations because of scale factors. Nolan (1998) cites
the level of conplexity introduced into the census process as one of the areas
of major risk. This conplexity nay be as a result of striving for greater
efficiencies and higher quality outputs. However, unless carefully nanaged,
what may transpire nmay be the exact opposite of what was intended.

15. Anot her area of najor strategic concern is the extent to which sonme or
all of the processes involved in the census may have to be outsourced. This
may arise either because the organisation does not itself have the necessary
expertise in-house or alternatively because the cost of outsourcing nmay be
cheaper than the homegrown option. Wth outsourcing cones an added | ayer of
ri sk which has to be carefully nanaged

16. The suns of noney involved in outsourcing will normally be of such a
magni tude that strict tendering procedures will have to be observed. As well
as observing the strictures that acconpany tendering, organisations will be
very anxious to ensure that “all the angles are covered”. However, even wth

t he best insurance (e.g. penalty clauses) it would be erroneous to assune that
because an operation is outsourced the relevant risk is outsourced as well.
The responsibility and accountability for the census operation and all of the
attendant risk will always reside with the statistical office.

17. In the remai nder of this paper no distinction is made between processes
whi ch are outsourced and those which the statistical office itself undertakes.

1v. COLLECTION 1SSUES

IV.1 Consultation on topics

18. A necessary pre-cursor to any census is the need to consult the public
about their requirenments. This includes both the topics to be covered and the
outputs to be produced. Such consultation is desirable both fromthe point of
view of getting public support for the census and al so ensuring that the topic
coverage and out put products continue to renmain relevant, the latter
especially in the context of a rapidly changi ng technol ogi cal environnent.

19. In ternms of topics to be covered, the scope for additional subjects is
sonetines [inmited when account is taken of the need to keep the burden on
respondents to a mnimumand the necessity to cover the basic denographic and
soci al questions. Sonme of the newer topics, which have cone to the fore as a
result of recent consultations, are inconme® disability, carers, and unpaid
househol d work. Before being included in a census proper these newer questions
have to be carefully piloted in a census test.

20. Income is likely to be the nost problematic of these new questions

> A guestion on income has been included in the censuses of a nunber of
countries for sonme tinme. However, for others the 2000 round will be the first
occasi on for such a question to be included.
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because of its sensitivity and the possible negative inpact it could have on
response rates. Indeed, the inmpact of the inclusion of incone in the census
can only really be tested (on a sanple basis) under actual census conditions.
This is because the non-statutory nature of census tests does not allowthe
real effect of the inclusion of incone to be assessed (see Hi cks and Zel enbaba
1998 for a discussion of the Canadi an census test carried out as part of the
1996 census).

21. Fromtine totine it is necessary to anmend the wordi ng of an existing
qguestion. This can arise when the existing wording is no longer relevant. The
nore preval ent reason for re-formulating questions in recent censuses has been
to facilitate response and processing through the use of tick boxes. An
exanple in the case of Ireland is the question on Irish | anguage, which was
asked unchanged over a long period in censuses®. Follow ng consultation wth
the main users, it was decided to change the previous version of the question
whi ch involved a wite-in response, to a tick-box layout. Wiile the results
were in accordance with those derived fromthe piloting of the question, they
did give rise to a discontinuity between 1996 and previ ous censuses. However,
t he assessnent was that the tine had come to introduce a new version of the
guestion even if this gave rise to a break in continuity in a |ong-standing
series.

22. Simlar situations arise where new classifications are being introduced
(e.g. occupation, socio-economc group), sonetines to facilitate automatic
coding. The need to strike a bal ance between |l ong-termconparability and

rel evance is one which has to be confronted as we nove forward and it nay not
al ways be possible to maintain continuity with the past while ensuring that
classifications retain their rel evance.

IV.2 Questionnaire design

23. Once the questionnaire content has been decided, its layout has to be
consi dered. These two facets are not independent, of course, as the |layout of
the questionnaire has to take account of the nunber of questions, their
fornmulation as well as ease of response and processing.

24, The nove towards scanning and recognition techni ques, as the nain neans
of data capture, places an even greater discipline than heretofore on
guestionnaire design. Critical issues are the use of colour, particularly
dropout colours, the size of the tick boxes and the spaces between them The
necessary professional advice has to be sought at the questionnaire design
stage to ensure that where scanning is used the relevant inages are capabl e of
bei ng properly recogni sed. The inpact of scanning on census processing is
considered nore fully in the section on processing.

25. A basic concern is whether the formis arranged in a matrix fashion

(i.e. questions along the colums and persons along the rows, (or vice versa)
or whet her a nunber of pages is devoted to each person in the household (the
so-cal | ed page(s) per person). Questions relating to dwelling characteristics
have al so to be included. Both versions are acceptable although there appears
to be a preference in recent censuses for the page(s) per person |layout. Even

®In the wor di ng of the question used in censuses between 1961 and 1991
respondents were asked to wite, “lrish only”, “lrish and English”, “Read but
cannot speak Irish” or |eave blank as appropriate. In the version used in 1996
respondents were asked to tick a Yes/No box in response to the question “Can
the person speak Irish”. In the case of those who indicated that they could
speak Irish the frequency of speaking the | anguage was al so sought (i.e.

daily, weekly, less frequently, never).
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in this situation a choice has to be nade between a bookl et type questionnaire
and separate questionnaires (normally double sided A3) for dwellings and
persons. An advantage of this latter approach (which is followed in France and
New Zeal and for instance) is the avoidance of bulky 5 or 6 person booklets

t hereby saving on paper (and cost of printing). The major disadvantage is the
need to ensure that the enunerator clearly codes the individual forms for a
particular dwelling in such a way that they can be |inked together for the
purposes of family and househol d characteristics.

26. Where an individual formis used it may prove tenpting to try to cover
all the relevant questions on one doubl e-sided A4 page. This constraint wll
undoubtedly curtail the nunber of questions to be asked or the | ayout of the
guestions to be included. The booklet |ayout on the other hand all ows an
uneven nunber of A4 pages (e.g. 3) to be included for each person. The

requi renent for a sufficient nunber of pages per person has becone nore

rel evant with the greater use of tick box questions, designed to ease the
burden on respondents while at the same tinme sinplifying processing.

1V.3 Census coverage

27. The predoni nant definition of the population to be included in the
census is that of the usually resident or de-jure population. Using this

net hod persons have to be enunerated in their usual residence regardl ess of
where they are on census night while all persons tenporarily in the country at
the tine of the census are excluded. O ear operational rules have to be set
out on the census formto cover instances where a person nmay have nore than
one residence. Particular difficulties may be caused in correctly accounting
for school -goi ng students who are away from honme during termtine. The |ength
of time a person nay be in the country or intends to remain in the country
will also call for clarification.

28. At the other end of the spectrumis the de-facto neasure of the

popul ation. In ternms of inplenmentation, this is very sinple; persons are
enurer at ed where they spend census night. Therefore, usual residents who are
absent fromthe State on census night are omtted while visitors are included.
Fam |y statistics will also be affected by the absence of persons el sewhere in
the State on census night, unless of course an attenpt is nade post-hoc to

| ocate these persons with their famlies.

29. A hal f-way house is inplenented in New Zeal and where in addition to
usi ng the de-facto neasure a nunber of basic denographi c questions are asked
about usual residents who are absent on census night. These questions
typically include name, sex, date of birth, famly relationship and whether in
or out of the country on census night. This enables a usually resident count
to be provided while also maintaining fanmily structure intact.

1V.4 Geography

30. For the purposes of the enuneration the country in question has to be
sub-divided into nutual ly exclusive and exhaustive areas which are usually
cal l ed enuneration areas or districts (EAs or EDs). The primary concern in the
sel ection of these areas is that they represent nanageabl e workl oads for
enuner ators. Were possible regard should be had to admi nistrative boundaries
when EAs are being devised. In determ ning workl oads account has to be taken
of factors such as the amount of travel which may be necessary, the difficulty
of enuneration (especially in inner city areas and in apartnent bl ocks where
access is restricted) and whether the popul ations are settled or transient.
Particul ar problens arise in the enuneration of institutional or non-private
househol ds.
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31. A bal ance has to be struck between determ ning the exact scope and
content of EAs in sufficient tinme before the census and yet having the nost up
to date listings of buildings likely to be occupied around census tinme. Rural
enuneration areas in which little new building has taken place therefore tend
to be decided first while the last areas to be determ ned are those where
there is building activity just before census tine.

32. EAs normally represent the | owest |evel of geography distinguished in a
census. However, because of changes from census to census due to the
depopul ati on of sonme areas and the devel opment of new popul ation centres it is
difficult to maintain an unchanged set of EAs over tine. The ability to

geogr aphi cal | y code househol ds through the provision of the appropriate X,y
co-ordinates or at the very |least to code households at the level of grid
squares will mean that output geography will be independent of the areas

sel ected for enuneration. Wiere such is not the case then an attenpt should be
made to minimse the change in EAs fromcensus to census.

33. Where they exist, national address databases exert a mmjor influence on
how censuses are organi sed. Were the address database is both up to date and
conprehensive the possibility of nmailing out questionnaires nmay be an option
However, because of the tine necessary to prepare dwelling listings etc. the
address dat abase will have sone | evel of obsol escence built into it. The
alternative course of action being used in a nunber of countries is to provide
each enunerator with a relevant address list for his/her enuneration district.
This list would then formthe basis for the delivery of questionnaires with
care being taken to ensure that erroneous entries are corrected and that

nm ssi ng addresses are added during the course of the census fieldwrk. The
census geography will benefit greatly where the address database is already
geo-coded at the dwelling |evel.

34. One of the greatest criticisnms fromenunerators in the past related to
poor quality and out of date maps. This problem has been alleviated through
advances nade in el ectronic nmappi ng which have greatly facilitated the
provision of tailor nmade maps of appropriate scale for each enunerator

35. On the output front, with the availability of affordable AS software
packages, census data are now typically bundled with such software thereby
enhancing the usability of the data.

IV.5 Delivery and collection of forms

36. The delivery and coll ection nethodol ogy for census questionnaires has
undergone critical reappraisal in a nunber of countries in the course of
recent censuses. The | ong-standi ng approach was for enunerators to deliver

bl ank census fornms before census day and to collect the conpleted fornms as
soon as possible afterwards. This procedure is particularly |abour intensive,
especially the collection phase of the operation where repeated call-backs nay
add significantly to the workl oad.

37. Because of difficulties in recruiting enunerators, alternative delivery
and col | ection nethodol ogi es have had to be explored. As nentioned earlier
where up-to-date national address registers exist these tend to be exploited
during the delivery phase of the enuneration. Typically, enunerators are
supplied with a list of addresses for their enuneration district. These
addresses have to be validated and suppl emented where appropriate during
del i very.

38. However, it is the collection phase of the enuneration which places the
greatest strain on the field operation. The grow h of one-person househol ds as
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wel | as the greater enphasis on security and privacy by tenants has resulted
in mail-back finding favour with the census authorities of a nunber of
countries. Wiile for sone countries (e.g. UK) the approach is being

i mpl emented for the first tinme in the 2000 round of censuses, in others (e.g.
Canada) it has been in operation since 1971. Despite the fact that nail-back
was considered a feasible option in Australia it has been decided to adhere to
the traditional collection system which because it worked well did not need
to be changed (see Skinner, Struik, Davis and Lanb 1998).

39. A maj or advantage of the traditional collection systemis the direct
owner shi p and accountability engendered by naking enunerators responsible for
all aspects of the enuneration in their allocated area. At the concl usion of
the collection stage, conpleted census forns can be arranged systenatically by
street, enuneration district etc., thereby ensuring |ocalised control over the
coverage and conprehensi veness of the enuneration. Follow ng extraction by
enunmerators a quick prelimnary headcount of the popul ation can also be easily
organi sed. However, the greatest advantage of the direct collection of

conpl eted census forns by enunerators is the opportunity it affords for the
scrutiny of the information on the doorstep’. Once the enuneration has

concl uded the scope for such checking is greatly dininished® and resort has to
be had to statistical techniques for inputation etc.

40. One of the shortcomi ngs of the direct collection nethodology is the
perceived difficulty with confidentiality where conpleted census forns are
bei ng col |l ected by enunerators who may be known in the nei ghbourhood. Because
it will be necessary to recruit enunerators with knowl edge of the |ocal area
this is a price which has to be paid. The alternative is a conplete mail-back
appr oach.

41. Where mail -back is being organi sed a decision has to be taken whet her
this will be done on a centralised basis or to regional collection centres.
The use of the latter will allow information to be fed back nore rapidly to
the field to facilitate the follow up of non-respondents. Wrkl oads will be
nore manageabl e while corrective action can be taken swiftly where particul ar
| ocal problens arise. Because of the volumes of nmiled back questionnaires,
particularly during the period i nmediately after census day, and gi ven that
field follow up has to take place in a relatively short space of tine
automatic systens of recording returns are essenti al

42, The major plus of the use of mail-back is that processing can begin

i medi ately a batch of fornms arrives in the central (or decentralised)
processing centre without having to wait until all forms are properly
sequenced and bundl ed. The saving may be as nmuch as two nonths, which in the
context of tight production tine-schedules is not insignificant.

V. PROCESSING THE CENSUS
V.1 Data capture
43. The predoni nant nethod of data capture used in censuses up to and

i ncluding the 1990 round was to key the information directly to disk. This
approach was both costly and tinme-consumni ng. For exanple, in the 1996 Irish

! pinion is divided on this. For instance, the Japanese experience supports
the contention (see Ishida 1998) while the pilot test carried out in Northern
Ireland offers a refutation (see Caven et al., 1998).

8 Al t hough see Hicks and Zel enbaba 1998 for the use of tel ephone follow up of
failed edit questionnaires. In the sane paper it is admtted that tel ephone
followup is beconming nore difficult with the passage of tine.
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census it took 120 staff trained on keyboard skills 3 nonths to capture (i.e.
key and verify) 1.1mfornms at an average rate of 6,500 key depressions per
hour .

44, As reported in Suharto 1996, just over a quarter of the 178 countri es,
which carried out a census as part of the 1990 round, made use of scanning and
optical mark reading (OVR) techni ques. Sonme countries used recognition of
marks only (i.e. tick boxes) while others recognised marks and nuneric data.
Only a few attenpted the recognition of al phabetic characters. Therefore, at
an overall level the use of imaging, scanning and recognition is relatively
recent and is being used for the first tine by quite a few countries as part
of the 2000 round of censuses.

45, It is widely accepted that recognition systens are nore accurate and
cost effective today than they were say, 10 years ago and that by the year
2000 entering data into conputer systens will no |onger be the bottl eneck that
it once was (see Wods 1995). Notwi thstandi ng the progress made i n conmputer
technol ogy over the past 20 years the rate of adoption of recognition systens
appears to have been slower than expected. However, this is confidently
expected to change in the com ng years.

46. Statistics New Zeal and was one of the first statistical offices to use
i magi ng and scanning. Fromtheir perspective (see Statistics New Zeal and 1996)
the main benefits were:

Publication time-1ag reduced by 3-4 nonths

Cost savings in data capture

Reduction in paper handling and storage

Easi er access to responses on fornms

Quality can be systenatically controlled

Processi ng does not need to be carried out in a specific order
Reduction in staff to be recruited and trained.

47. Using the | ong-standing key to di sk nethod of data capture, the main
processi ng stages of coding, keying and editing were of necessity both rigid
and highly sequential. A criticismof the nethod (see Bl um and Ben- Moshe 1998)
was that it was not possible to deternine fromthe conputer file exactly what
was on the questionnaires®. By way of contrast, in the new technol ogica
environnent, the order of the processing is not constrained by the need to
handl e paper questionnaires. This means in particular that, where mail-back is
bei ng used, questionnaires can be i mged and scanned as they arrive in the
scanning centre, thereby saving up to 6-8 weeks in the publication tine
schedul e®. Capturing on a free-flow basis inplies that clerically conpiled
prelimnary results are no |onger an option. However, this may be a smal

price to pay if the definitive results can be nmade avail able on a
significantly nore tinely basis than was possi bl e heretofore.

48. As el aborated in Blum and Ben-Mshe, the inplenmentation of inaging and
scanni ng inmposes its own set of disciplines. Careful consideration has to be
given to the texture and thickness of the paper used in the questionnaires.
The background col ours and the colours used for printed text and characters to

® This is not entirely true in the case of the 1996 census held in Ireland in
which all fields, other than qualifications and enpl oyer’s busi ness and
address, were keyed. In particular the actual descriptions entered for country
of birth and occupation were keyed and autonmatically coded.

10 This approach requires that every page of every questionnaire contains

rel evant identification variables.
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be optically read al so need to be selected with due care and attention. Were
the questionnaire is in booklet form the guillotining should be done away
fromthe scanning equi prent to avoid dust particles inpairing the quality of
t he scanned i nages.

49, Clearly, fromthe point of view of scanning, closed tick-box questions
are to be preferred to witten responses. The accuracy |evels achieved in
scanni ng nunerical data have been reported wi dely (see for exanple Bl um and
Ben- Moshe, and Ishida). Wiat is less clear is the extent to which witten
character strings will be scanned in the conming round of censuses. It is no
co-incidence that these strings occur in what have been recogni sed as the nost
difficult questions to process on the census form (e.g. description of
occupation, enployer’s nane and address). Wiile froma scanni ng perspective,
capitalised responses in constrai ned boxes nay be preferred, the difficulty
whi ch this causes for the respondent should not be lightly ignored. There may,
therefore, be a need for some level of keying fromimage depending on the
scanni ng t hroughput achi eved for al phabetical characters at the pre-determ ned
accuracy | evel specified.

V.2 Automatic coding

50. Because of the volunes involved, particularly for the larger countries,
and given the difficulty of coding responses to questions such as industry
branch and occupation, a nunber of statistical offices in the past confined
the codi ng operation to a sanple of the responses received. In sone cases a
long formwas administered to a sanple of respondents while in others al
respondents were asked to conplete the sane formand a sanple of
guestionnaires were coded for the “difficult” questions. Both approaches were
unsati sfactory fromthe point of view of providing small area data. The
possibility of recognising witten responses coupled with autonmatic codi ng
techni ques now affords the opportunity of 100 per cent processing for al
vari abl es.

51. Recent experience in the use of automatic codi ng has been inpressive. In
the case of the 1996 Irish census the approach was used successfully for
codi ng occupation (see Keogh 1998). All occupation strings were keyed. The
occupation classification used was a derivative of the UK Standard Gccupati on
Classification (SOC) conprising 346 unit groups. Just over 60 per cent of the
2.1 mllion responses to the occupation question were accounted for by as
little as 2.5 per cent of the unique descriptions returned. It was decided to
code these 14,500 descriptions using expert coders. This neant that 60 per
cent of the file was coded using direct string nmatching. O the remaining

uni que strings, 43 per cent were coded using the Precision Data'' software
package operating in batch node. By re-coding a 1 in 40 random sanpl e of these
the accuracy | evel was assessed as 85 per cent. The final 20 per cent of the
file was coded with Precision Data operating in conputer assisted node. The
overal |l accuracy |evel was assessed at 95 per cent, well in excess of the
accuracy | evel achieved using clerical coding.

52. Where the volunes are larger (e.g. for countries such as US and UK), the
obj ective would be to code as nany as possible of the descriptions using
either direct matching or autonatic coding operating in batch. Therefore, in
order to minimse the volune of codes for conputer assisted coding using
operators it may be necessary to trade off on the accuracy level to be
achieved. This will entail striking a balance between staff costs and tine
avai | abl e on the one hand and users’ expectations on the other

1 Devel oped by Inference Group of Australia.
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V.3 Edit and Imputation

53. There is a concern to ensure that the data we publish are plausible and
internally consistent. This inplies that corrections may have to be nade to
the information collected. At the nost basic |evel the response to a
particul ar question nust be within the range of all owabl e values. A so there
needs to be consistency between the responses to different questions in
respect of the same record and between different records within the sane
househol d or family

54, Devising edit rules can be a conplicated process. The nore detailed the
rules the greater will be the intervention in the data set with consequenti al
cost and tineliness inplications. There is also a danger of inposing the
statistician's view of the world on the data set. Statistical data editing has
been the subject of specialist study for quite some tinme®. A multiplicity of
different editing techni ques have been reported on. Sone of these are being
assessed by statistical offices for use in the 2000 round of censuses (see for
exanpl e Vickers and Yar 1998 and Val ente and Massim ni 1998).

55. Wil e there appears to be agreenent on the principles involved in data
editing (i.e. mninumchange to data and operational efficiency) there is not
unaninity in how the adhere to these principles.

56. Anot her area where the practice tends to vary fromcountry to country is
the use of inputation, especially for mssing values. Wile nost countries

i mpute for mssing values of the basic denographic variables, for the
remai ni ng variables there is a divergence in the practices used. Sone
countries, anong them Australia and New Zeal and, explicitly show “not stated”
as a category in published tabl es® while others inpute for all nissing val ues.
The practice adopted may wel |l depend on the feedback received from users.

V1. DISSEMINATION ISSUES

57. The maj or chall enge facing statistical organisations for the next round
of censuses is the tinely provision of accurate results. Wthout exception
users are calling for the results of censuses to be nade avail able nore
quickly and in a nore flexible fashion than heretofore. The di ssem nation area
is therefore the one where gains in technology will be npbst conspicuous to the
publi c.

58. Sone of the goals being set by statistical offices for their censuses
are extrenely anbitious. To quote a few

The Australian Bureau of Statistics is planning a significant inprovenent
in tineliness over 1996 whil e maintaining data accuracy at the high levels
achieved in that census (Skinner, Struik and Nauenburg 1998)*.

Statistics New Zeal and have set as their goal to have npbst of the standard
tabl es available within 12 nonths of census day (Nolan 1998).

The goal of the US Bureau of the Census for 2000 is nore tinmely delivery

12 For exanpl e, a UN Wrk Session on statistical data editing was held in

Cork, Ireland in Cctober 1994.

13 |reland al so shows “not stated” explicitly. The extent of non-response
varies by question. Typical values in 1996 were: industry 2.3% occupation
3.2% level of education 3.3% Irish |anguage 5.5%

4 By any yardstick 1996 was already a nmjor success as final results for 80
per cent of topics were produced inside 11 nmonths with the renai nder inside 15
nont hs.
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and nore access to a wide variety of users (Bounpane 1998).

59. A maj or question exercising the mnds of census planners at present is
the appropriate m x of outputs to neet the needs of users, both existing and
energing. A feature of past censuses was the |large volunme of printed output
generated. Statisticians tried to cater for users’ needs by conpiling and
printing as nany as possible of the tables they thought users would require.
However, because of the difficulty involved in table | ayouts and pagi nation
for printed reports this concentration on printed output nerely added to the
del ays in maki ng census results avail abl e.

60. In order to respond adequately to the calls fromusers for nore tinely
data, greater use will have to nmade of technol ogi cal neans of dissenination
than has been the case in the past. This is not to say that printed reports
will not continue to have a role to play in dissemnating census results.

Rat her, the balance will have to switch fromthe printed nediumto electronic
and other forms of publication. Such printed reports as will be nade avail able
will tend to be less detailed than before. Maintaining printed reports, albeit
on a nore linted basis than for past censuses, should adequately cater for

t he needs of those requiring historical volunmes to put beside the vol unmes from
previ ous censuses. It should also cater for the user as yet unacquainted wth
nodern publication mnethods.

61. Knowi ng exactly when to consult users in a rapidly changing

t echnol ogi cal environnent has been raised by Vukovich (1998); too early and

t echnol ogi cal advances nmay have overtaken the plans; too |late and there nay
not be sufficient tine to put the necessary preparations in place. The
provision of data on diskette and CDROM wi | | undoubtedly continue to have a
major role to play. However, it is generally recognised that the Internet wll
provide the greatest scope for innovation in dissenminating the results of the
2000 round of censuses®.

62. As a specific session in this conference is being devoted to the inpact
of the Internet on statistical dissemnation it is not proposed to dwell on
the i ssue here. However, the exciting proposals of the US Bureau of the Census
shoul d not go unremarked. These include pre-determnmined table shells which can
be popul ated according to the user’s choice of sub-popul ation and geography
and an internet query system capable of supplying real time special data
requests. Gven the transferability of technol ogy, many statistica

organi sations will have nore than a passing interest in being able to
replicate such devel opnents.

63. Q her issues of concern in the dissenination area, which are outside the
scope of this paper, are charging policy, the role of data internediaries, the
provision of nmicro-data files to accredited users and protecting statistica
confidentiality, regardl ess of output nedium

VI1. CONCLUDING REMARKS

64. Censuses of Popul ation and Housing are | arge and conpl ex operations in
whi ch nost of the processes involved benefit enornmously fromthe application
of technol ogy. The present paper attenpted to highlight the major issues
arising in the forthcom ng round of censuses, enphasising in particular those
where it was considered infornation technology had the greatest role to play.
VWhile the paper is witten at a general level it is hoped that the issues

!> The ranifications of using the Internet in the census collection process
have yet to be fully worked out. However, those conducting censuses around
2005/ 2006 wi Il have to address the issue.
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raised will help informthe ongoi ng di al ogue between census nanagers and
i nformati on technol ogy specialists to ensure a successful outconme to the 2000
round of censuses.
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