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INTRODUCTION
Stephen Ludi Simpson and Phil Rees

The Population Census is a very large exercise in data collection and processing. In 2001
some 25 million households will be contacted and asked to provide answers to 25 to 30
questions about 60 million persons living in the UK. Such a task is likely to cost £125-
£150 millions. It is essential therefore that the Population Census is very carefully
planned beforehand, and that the maximum information value is extracted from the data
collected.

Output statistics from the Population Censuses are purchased by central government, local
government, the health service, businesses, research organisations and the academic
community. On the basis of this output, many billions of pounds are distributed to public
services, while major public and private investments are located at specific sites. Social
policy is shaped by the trends and inequalities revealed by the census.

The UK Census Offices consult with users to help plan the questions for the census and
the outputs from it that are most appropriate to its applications. The completeness of the
data collected from each small part of the UK is the distinctive value of the national
census, which has achieved 98% coverage of the population in both 1981 and 1991.
However, concerns that the differential nature of non-response affected the fundamental
quality of the census led ONS to make the limitation and measurement of non-response a
major priority in the planning of the 2001 Census.

This paper reports on presentations and discussion on the impact of census undercount in
1991 and ONS plans to reduce its impact in the 2001 Census. In Part 1 two papers discuss
the nature of non-response to the 1991 census, and simulate its impact on resource
distribution and estimates of regional migration. In Part 2, papers describe the plans to
estimate the 2001 census non-response for each country and each District. In Part 3,
experience from the USA highlights the importance of convincing politicians and public
as well as technical users of data, that adjustments for non-response are appropriate. In
Part 4 the papers are devoted to the means by which estimates for smaller areas may be
made, and options to ensure that all census output for small areas consistently includes an
allowance for non-response, which would be a major world-wide innovation. Part 5 is
concerned with the reduction of non-response by good census fieldwork, and the
management of the follow-up Census Coverage Survey.

Within each part the Workshop discussions are reported. This report of the presentations
and the discussion is intended to allow others to understand the UK Census Offices’ plans
which will be put to Parliament in outline at the end of 1998, and to give the UK Census
Offices feedback on users’ approval and concerns with the plans and their impact on their
work.
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CHAPTER 3
INVITED DISCUSSANT: CENSUS UNDERCOUNT. WHAT HAPPENED

IN 1991? WHY DOES IT MATTER TO USERS?
Gillian Goddard
Introduction

My own experience of Census data and related issues goes back to the 1970s and 1980s when
I had been involved in a variety of Census collecting and using activities. My use lapsed
during the 1990s, leaving imprinted in my mind a belief in Census quality, what we have
often referred to as the 'gold standard'. While I recognised it was not perfect, nor never could
be - for the majority of practical purposes and uses it was as good as it could be and its
imperfections were minor compared with those of other sources.

As these two papers demonstrate, 1991 was not thought to be up to the same standard. So this
workshop of Census experts, users and collectors are considering the improvements for 2001.

1. I agree with the authors of these papers that much of the work has to be done by ONS at
source using individual records. The results of making plausible or very plausible
adjustments show what can be done with considerable effort. Who wants to regularly invoke
the Iterative Proportional Fitting (IPF) procedure? Not I.

2. So ONS must do whatever is needed to convince the user that the data are meaningful,
accurate for the uses required and unbiased. Public perception must be changed. Users now
are more difficult to please, better educated and aware. They will need convincing that the
Census data are fit for purpose. The government needs accurate statistics about the
population on which to make a whole range of decisions, allocate resources and evaluate
policy. Increasingly there is an expectation that we can count and measure a range of detailed
characteristics down to small relatively small areas. In many cases, the 1991 Census data did
fill this aim, but some questions remain.

3. From a Department of Health perspective I am aware of concerns over how the
characteristics of those that were missed may significantly affect the interpretation. I have not
tested the effects in resource allocation by DH but am reassured by the SSA analysis that the
effects are likely to be small. Population is not the only component and it is used in such a
way that such variations may well not affect the eventual outcomes.

4. But this may not be true for all data uses. The example of the missing elderly and the
effects on mortality rate is relevant because it shows how underenumeration will lead to
higher mortality rates. Deaths are well recorded so if populations are too low the rates will be
too high. These in turn will feed into population estimates and projections which may well be
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biased at older ages. The effects will be more noticeable by area if there is differential
response by area, which seems very likely.

5. Policy makers in the Department of Health have already asked me to explain how the
1991 Census based data allow for underenumeration and non-response. I will briefly run
through some of these points using the material from ONS, but supplementing them to raise
questions relevant to 2001 issues.

6. Post 1991 adjustments which are affected by underenumeration and non-response:

. students and boarding school pupils who were recorded as at their home address in
the Census had to be adjusted to their term time address for population estimates;
Question - how well were they counted? Can we ever ensure we count them where we
want them (at term addresses). Will changes proposed for 2001 improve matters?
Following later discussions I became more concerned that enumerating them through
the Census Coverage Survey (CCS) was fraught with difficulty as the timing of the
CCS 4 to 6 weeks after Census day is likely to coincide with them not being at their
term addresses.

. visitors with no, or no identifiable, usual address - these were people recorded at an
address other than their usual residence on Census night; Can we be sure we get them
at their usual address under the 2001 proposals? Will these be missed in both Census

and CCS?

. adjustments for under-enumeration made from the Census validation survey. Will the
2001 Census coverage survey (CCS) succeed where the CVS failed. Will we ever get
the really hard to count?

. enhancement of the count of Armed forces (and dependents of foreign forces) using

MOD data, and more recently using Defence Analytical Services Agency (DASA)
data for numbers of Armed forces; maybe figures will improve for 2001 - but it seems
difficult to get data relating to where the Armed Forces live, as opposed to where they
are based.

. modification of the count of elderly residents (aged 80 and over) using DSS pensioner
data; - can we get better geographical data in 2001 to show where the missing elderly
are? I am concerned about missing some of the single person households, particularly
the elderly who may well be visiting elsewhere or in hospital around Census day. I
remain hopeful that the Department of Health will have some better data available to
help validate aggregate records.
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. enhancement of the national count of people aged 1-44 to allow for additional
underenumeration. This was found to be necessary by comparing the results from the
previous census of those 10 years younger. This revealed a shortfall of people aged 1
to 44 (particularly males aged 20-29) that could not be explained. What will we do for
2001? How will we get them to the right part of the country?

7. I considered the importance of the Census migration question (address one year ago). It
is used in population projections to help distribute subsequent movers and migrants for
whom there is no more detailed source. Underenumeration results in perpetuating some of the
deficiencies as the young mobile - missed - group cannot accurately contribute to this. It is
also likely to be deficient for the people who are asylum seekers or visitor switchers. This
latter group comprises those who intend to stay for less than one year, but later apply to stay
for one year or longer. They can include those marrying and students. They too are more
likely to be in the 'missed' group. There is a need to get good information on them and their
movement patterns to use in the future. The confirms views put later that the CCS must ask
for address one year ago in order to allow more accurate data to be collected in 2001.

8. Ludi's paper states 'any remaining non-response is assumed to be random' which then
allows the appropriate calculations to be done. But of course, it is not random. The very hard
to count may well not display the characteristics of those we think to be like them but
counted. Their health, migration and a whole variety of other characteristics could well be
different.

9. We have assumed that the institutional population has been fully counted, yet the armed
forces were not. That is a worrying discovery and should cast doubt on the quality of some
other institutional data. Later in discussion the quality of the prison population was
questioned. I wonder why the demographic characteristics of this group, if nothing else,
cannot be accurately recorded.

10. Itis good to have all these thoughts in mind as we move on to a fuller discussion and the
rest of the workshop. My only feeling is that we may have to do more than work with the
best that a Census collection can produce these days and continue to milk any other sources
available. Some of the hard to count will want to receive grants and forms of welfare which
generate some alternative administrative sources and sadly the poor and elderly will be more
likely to encounter the health service which can demonstrate a need to know about some of
the demographic characteristics of those it assists.

11. Talso want to make users aware of the potential of the National Strategic Tracing Service
of patient records. I have a short paper describing it. I agree it is not going to be in place
beforehand in order to assist at this stage but might well provide useful aggregate data at a
later stage to help ONS ensure that the one number is the right one.
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CHAPTER 4
DISCUSSION: CENSUS UNDERCOUNT. WHAT HAPPENED IN

1991? WHY DOES IT MATTER TO USERS?

Extreme adjustments

Phil Rees and others questioned the extreme adjustments made in the simulation. Ludi noted
that the impact all the census output examined was not in fact much greater when simulating
extreme levels of non-response than for the medium levels, nor in the ‘combined’ model
where all three of employment status, tenure and ethnic group affected non-response.
Summary tables in the second paper had used the medium combined levels of non-response,
because this reflected whichever of the three social factors was relevant, without giving
extreme and implausible results.

The need to spend resources on IPF to estimate census tables for each ward of the country
before adjusting them, would be removed if these had been commissioned from the census
offices, but the cost was currently prohibitive, several thousand pounds for each different
table, with considerable delays between order and supply.

How bad is the impact of non-response?

It was suggested that the decision to be made was whether the UK’s coverage was as good as
other countries’, or ‘other countries were as bad as the UK’. Keith Dugmore felt that the
attention given to non-response, concentrating on the worst effects, was out of all proportion
to the problem for most users, and that this attention detracts from the whole Census.

Generally the results from the project so far were thought to show that the impact on
spending assessment were minimal, but the major part of the SSA had not yet been
simulated.

Why reduce non-response?

Roger Morgan suggested those that did not return a form did not deserve services. On the
other hand, the impact was not so much on them as on others in the same area who had
responded.

Good enumeration in the first place
The ONS aimed to make the form easier for people to complete, to count people only once,

and to simplify the job of the enumerators (Andy Teague). Keith Dugmore pressed for better
communication about the nature and purpose of the census. Isobel Gibson felt that
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differential non-response could also be reduced by reducing variance between enumerators,
through training.

Residents temporarily abroad

Pose particular problems for coverage of both the Census and its coverage survey (Tom
Hennell)

Was 1991 special? Will 2001 be special too?

Paul Boyle suggested that it may have been, due to the campaigns against the recently-
introduced poll tax. However, the characteristics estimated for the census non-response are
generally found in other countries an in Britain in other settings and at other times when no
such campaigns were held.

Danny Dorling pressed that the attitude to government enquiries in 2001 should be kept in
focus. For example recent low turnouts in London elections should be a warning, because
voting turnout is likely to be correlated with census non-response. Similarly, the first students
with debts from student loans will be graduating in 2001.

Metadata about the adjustments

John Fox said that public perception was affected by the debate, and that we need to get back
to accepting 2001 census output as the ‘Gold standard’. He said that there was a need for
adjustments to be done centrally but quickly. The methodology must be agreed in advance
and we must think about the characteristics of adjustment methods.

He questioned what information or metadata users would want to enable them to use the
Census data with more confidence. What type of confidence intervals were needed? Several
contributors supported his point that users needed ways of coping with uncertainty in the data
they used, even when it is adjusted to be unbiased.

Adjust only the age-sex structure of the population?
To the suggestion that it may not be necessary to adjust characteristics of the population,
Sheila Ritchie stated that grants are allocated to particular groups on the basis of the Census

data, that these adjustments could not be made locally - although politicians demanded that it
be done in order to exploit weaknesses in the data.
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Adjusting small cells
Chris Denham felt that adjustments to most small area data would be estimated as small

fractions of people which would either be rounded out of existence, or imputed as whole
people in which case would have a lot of inaccuracy attached.
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CHAPTER 9
INVITED DISCUSSANT: OVERVIEW. DERIVING NATIONAL AND
REGIONAL POPULATION ESTIMATES

Steve Turner

L.

1.1

1.2

2.1

22

2.3

Introduction

My aim in this part of the session is to review the previous very interesting papers
and give a personal slant on the issues they raise. It will tend to be from a local
authority perspective. This is a world where people want answers to problems. They
do not care if it comes from the Census or Pandora’s box, as long as it helps them
understand. Nor do they want ifs and buts, may be this or may be that. They want
something that is simple - preferably one number.

In the spirit of retaining simplicity, there will be no mathematics in this paper. I can
generally understand the type of mathematics used in previous papers but I am
leaving any constructive criticism on that front to others. I deal with the positive side
of the work so far, then cover a number of concerns followed by some final
comments. i

Why The ONC Concept Is Worthwhile

I think the greatest strength of the One Number Census process is represented by the
fact that we are discussing it now, in May 1998. Not only that, we also have a very
substantial body of work already in place or under way as demonstrated by the papers
under consideration.

Throughout my involvement with the process, the commitment by ONS has been
very apparent. It (or rather, its forerunner OPCS) was stung by the loss of confidence
by the user community in the population estimates after 1991. A firefighting exercise
was necessary then and ONS clearly wants and needs to ‘get it right’ next time round
after 2001. Commitment is evidenced by the ONC process having high level
involvement within ONS, having a substantial budget devoted to investigating it and
that overall census planning has the ONC principle as an integral part of the process -
it is not a ‘bolt on’ element.

It also has to be said that the firefighter - turned fire prevention officer - Ian Diamond
with his colleagues from Southampton University in tandem with the researchers at
ONS, have made very significant progress. Their application and ingenuity have, I
believe, produced an excellent foundation for what has to follow in the ONC process.
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2.5

2.6

3.1

3.2

3.3

On that score, I thought I would pause to contemplate what we want from a census in
very general terms. I suggest it should count the number of people in each area and
give a range of socio-economic information. Well, it certainly gives large quantities
of the latter - which area has most unemployment, which has the lowest car
ownership - but it does not actually give a proper estimate of population size, because
of underenumeration.

I believe the ordinary user expects the census to give an accurate estimate of
population size. Indeed, the ordinary user typically thinks he or she has it when using
census data. In a sense, previous censuses have been fraudulent because they have not
actually fulfilled this expectation. Of course, there has been a process whereby
population estimates have been produced by ONS. Amongst other uses, they figure in
the Standard Spending Assessment and thus contribute to the calculations which
result in the distribution of billions of pounds in grants for local authorities.

A successful ONC process would give much improved population estimates at local
authority level which would be well worthwhile given the sums involved in grant
allocations. If a full ONC is produced then I think it will help instil more confidence
in users. The data they would then be using would represent the actual number of
people in the area. The more experienced census user would not have to give an
embarrassed cough and attempt to explain why some people are missing - or, more
likely, sweep the issue under the carpet.

Why I Am Still Worried

My worries are not really about what has been achieved so far in the process. They
largely amount to a number of concerns on what still has to be done. There are new
processes to be tested and more mathematics to be devised.

As I understand it, the Census Coverage Survey is planned to be the key to producing
better population estimates. A sample of areas is to be completely enumerated for
certain basic variables. People enumerated in the CCS are to be matched with those
enumerated in the Census in the same areas. Combining the two sets of data, the
mathematics will be designed to cope with people missed by both and the results
should be improved population estimates nationally and at local authority district
level. Moreover, it is hoped to extend this process to alter all census counts to give
the ‘One Number’.

Many of the following concerns deal with minimising potential errors for very small
percentages of the population. However, given that our concern is for the 2% or so
underenumeration, all are likely to be relatively significant. Indeed, they are likely to
be of most concern in the very areas where the highest underenumeration occurs.

92



34

3.5

Here are the issues which worry me:

The CCS itself has only been tested on a small area so far.

The process of identifying the post codes for the CCS in the field has to be exact.
The maps have to be of high quality to enable unambiguous identification of the
areas to be enumerated and the enumerators must use them accurately.

It is vital to get a high CCS response rate given that (unlike the Census itself) it is
voluntary. Response will probably be lowest in the very areas where the Census
itself is lacking.

The CCS is being conducted around 4 weeks after the census and around 0.8% of
the country’s population are likely to have moved in that time. How will they be
accounted for? Will this lead to overcounting in the resulting population estimate
if immigrants in the CCS are counted.

The process of matching individuals and households between the Census and the
CCS is critical. In particular, if an individual enumerated in both is not matched,
then that person is counted twice and the census undercount potentially becomes
an overcount. Clearly, this has to be minimised but there will be individuals
falling into this category. The process and the mathematics has to allow for this.

I find the work on the demographic estimates to be valuable. However, it is
distressing - but I accept with resignation - that the International Passenger Survey
has had to be used to estimate international migration. I would hope there would
be a longer term aim to enhance the IPS significantly or replace it with a better
source of migration data.

What will actually be the process when the national census-based estimate is
compared with the national demographic estimate. Which will be chosen as the
‘winner’ or will a third compromise number nose ahead?

I find it a shame that a third source of data of sufficient quality was not available.
This would have been the key to the Triple System Estimator and potentially to
enhance population estimates. The problem was that none of the administrative lists
examined were of sufficient quality. I think that it is time for ONS to commence a
programme which builds on the research they have already undertaken for ONC. This
programme would examine all possible sets of administrative records with a view to
finding those that could usefully be enhanced without prejudicing their designed
purpose and used in a 2011 TSE. Potentially, such data sources could also be used in
the inter-censal population estimates from 2002 to 2010.
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3.6

3.7

4.1

4.2

A further major concern is the delay there will be in sending the census results to us,
the users, as a result of including the ONC process. On the one hand, not all users of
data will benefit from ONC. Indeed, some of my typical census users are becoming a
little sceptical of my protestations that seven year old information still has relevance
and meaning for their situations - they will not want to wait. I accept that some delay
is worthwhile. However, I had not decided how long would be acceptable on first
contemplating the issue two years ago and I am no closer to an answer now.

The final concern is that, for any of several reasons, the ONC process stops after the
national and local authority district population estimates have been produced, and the
census tables are produced unadjusted in ‘traditional’ form. If this were to be the
case, many of the benefits of the ONC concept would be lost. In fact, it would not be
an ONC - One Number Census - it would actually be an IPEC - Improved Population
Estimates Census - since the population estimate and the census population would
not correspond.

Final Comments

Overall, I find the progress so far to be encouraging and I am looking forward, in
anticipation, to see how the remaining issues are tackled. In terms of presentation, I
think the full exposure of the mathematics is essential. However, there may well be
scope for satisfying a significant group of census users by having a version where the
meaning of the mathematics is explained without their having to understand it. This
might apply both to the work so far and to future work.

Overall, I find I have to reflect that this is a lot of effort to sort out a mere 2% or
whatever of the population, in 2001. Nevertheless, I conclude that it is a necessary
part of a concern for quality. I think that ONS and the rest of us in the ‘concerned
census community’ have a responsibility to aim for that quality and to make it simple
for the ordinary census user.
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CHAPTER 10
DISCUSSION: OVERVIEW. DERIVING NATIONAL AND REGIONAL

POPULATION ESTIMATES

The need to achieve a high degree of matching between census and CCS. Failure to
match census and coverage survey, causing an over-estimate of the true population,
particularly those who had moved during the 3-6 week interval, was highlighted as a danger
by several participants. James Brown noted that the CCS will ask who were usual residents
on Census night; potential problems in this question will need to be minimised through
fieldwork training.

If the corrected census doesn’t agree with demographic estimates - who decides then?
Danny Dorling, Frank Thomas and others questioned what the means of agreement could be
if the national corrected estimate is outside the confidence interval around the national
demographic estimate. The assumption appeared to be that as in 1991 the Census would be
assumed to be wrong if it were outside the IPS confidence limits. Is this so?

In response, Ian Diamond suggested the reconciliation would be done on a case by case
basis, searching for errors in either data where there were differences.

A plain English version of the difficult maths. Several participants advised a version of the
proposals in which the maths is explained without having to be followed mathematically.

Triple estimation with administrative registers. There was support for Steve Turner’s
suggestion of a programme of research and improvement of administrative registers so that
they can be used in intercensal estimates 2001-2011 and in validation of the 2011 census, but
general understanding that their quality was not sufficient for use in triple system estimation
in the 2001 census.

Tom Hennell asked for clarification of why the NHS strategic tracing service would not
provide, by 2001, an accurate administrative record suitable for triple estimation: was there
anything that could make it better in time for use the census? Ian Diamond responded that
the delay before people re-register with a GP after moving to their new address, means that
the patient records could never be matched up with the census person-for-person, even if
duplicate records were eliminated by improvements to the register. It may still be used
however in the aggregate, to compare totals and age structures for areas.

Barbara Noble, a ‘fire-fighter’ in 1992, found then that none of the administrative sources
was good enough. Schools data was and still is inadequate, and while DSS and NHSCR data
may have improved somewhat FHSA data was not yet good enough. Barbara also put in a
plea for a quality survey in addition to the coverage check, because information on quality
would be essential for some questions.
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Terminology for the one number census outputs. Phil Rees asked for clarification of the
word 'estimate’. Robert Moore asked how government would counter the journalist who says
"These figures have been cooked up. There was a million missing in 1991 and we are
supposed to believe there is none missing in 2001. They are not counts". Stephen Ludi
Simpson suggested the ONC estimates be distinguished from further work on population
estimates by government, by calling them "Census population counts”. James Brown
suggested that these were communication issues which would be addressed as the
methodology is fixed and 2001 approaches.

Roger Morgan was concerned about completely synthetic returns, and therefore imaginary
people and whole households, and how they were to be allocated. How could he be
reassured? (Chapter 14 covers Imputation vs Weighting).

Phil Rees further asked if users wanted a census day 2001 estimate or a June 30 2001 mid-
year estimate, to which there was no consensus.

Management and evaluation of the CCS. Keith Dugmore asked whether the Coverage
Survey would be carried out in a different way to the Census itself, or if it would use the
same mechanism. He was also concerned about the Coverage Survey being voluntary and the
effect that might have on response rates. Why not massively target difficult areas, otherwise
it will be difficult to get the 80% response that the presentation suggested is required. James
Brown confirmed that field-workers will be put where they are most needed, requiring a
flexible approach to fieldwork management.

Robert Beatty emphasised that the Coverage Survey was critical and must identify people
not covered in the Census itself. How can you know whether the CCS has worked? James
Brown: This will be difficult but nonetheless crucial to assess. I see it as coming from an
examination of reports on the field implementation and refusals of the CCS with a
comparison to census data and field information from the census itself. Assessing the
performance of the CCS will also come from aggregate checks with demographic sources
and other lists as mentioned earlier.

Confidence intervals in consultation and in output. Ian Diamond and James Brown
displayed the implications of a relative standard error (RSE in the papers) of 2.5% for the
design variable:

For a % million population the 95% confidence interval for the overall total will be about
+5,000 (x1%).

For a one million population the 95% confidence interval for the overall total will be about
+7,000 (£0.72%).

For a five million population the 95% confidence interval for the overall total will be about
+16,000 (£0.32%).
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For the overall national population the 95% confidence interval will be about +50,000
(£0.1%).

The regression models that can inform the calculation of confidence intervals are specific by
age, sex, hard to count index, and separately estimated for each group of local authority
districts.

Stewart Fotheringham asked whether people in local government wanted confidence
intervals attached to Census data.

Others asked whether confidence intervals would be given for local or national, urban or
rural, regional. Would different regression relationships be estimated from the CCS and
Census in different areas?

Eileen Howes said that while some local authority users only wanted the Census results,
those involved in local authority research and resource allocation needed the information
confidence intervals would provide, even if they did not then publish a confidence interval
with every count. This was especially important in allocation of resources and looking at the
robustness of the data that allocations might be based upon.

Stephen Ludi Simpson said that expected confidence intervals were important in designing
the One Number Census, and in approving the design now, and in evaluating the success of
the One Number Census. He thought that at the output stage local authority users did not
want confidence intervals around every figure but a straightforward way of calculating them
approximately.

Roger Dewhurst supported the use of confidence intervals in a planning context.

Stephen Ludi Simpson asked for confidence intervals for age groups. He suggested that
James Brown’s boxplots be extended with simulated true and estimated counts by age for a
typical sized-district, and be produced with numbers of people as well as with percentages.
He thought this would help users understand just what error was being suggested as
acceptable. James Brown felt this was a good way of communicating errors and agreed
would be used when simulations extended to individual local authority districts as well as
groups of local authority districts.

ONC adjustments may lead to a reduction in counts for some small populations though we
will never know which ones. It was suggested that simulations could look for this effect in
order to adjust the design in order to describe it and to avoid it as much as possible. James
Brown reported that the ONC team were investigating gross errors and looking at how to
avoid them through outlier checking and methods to deal with outliers. This is where
comparison aggregate data from other sources will be potentially very useful.

97



CCS design. Using age structure alone to cluster the EDs within strata would not ensure
homogeneous groups with respect to missingness. The ONC team would cluster on the hard
to count index within strata, which would increase sample in the ‘hardest to count’ groups,
though there is the issue of change since 1991 (see comment on the hard-to-count index
below).

Households and household characteristics. Felicity Andrew and Rachel Leeser both raised
the problems of household membership, and suggested that this should be a priority.

Rachel Leeser commented that the Census is about collecting information on how people
live, and was not just a population count, so she and other users were particularly concerned
about the proposed new household definition. The ONC would work with the household
definition provided by ONS.

Postcode accuracy. David Martin raised the issue of the accuracy of postcodes and
addresses within them. He felt that some addresses would still in 2001 be wrongly allocated,
and that the Post Office might still make the same mistakes with new buildings as they
currently do.

Dependence of CCS and Census. As a consequence of postcode (in) accuracy, David
Martin pointed out that dodgy addresses not found by the enumerator will be the same
addresses that the CCS will find with difficulty.

Stephen Ludi Simpson asked whether dependence of CCS and Census could be estimated,
from a suitably designed CCS itself, in order to improve the estimates.

Random modification. Isobel Gibson and others did not want the data to be randomly
modified after all the ONC adjustments.

Ian Diamond responded that, personally, he felt that confidentiality would be maintained
without random data modification.

A record of adjustments. Ian Turton, Bruce Penhale and others were concerned that the true
counts before the ONC exercise would still be available in addition to the adjusted data.
James Brown responded: if we give you both counts will it be a ONC?

An up-to-date hard to count index. Bruce Penhale felt that conditions in some areas will
have changed significantly since 1991: how would this affect the results? James Brown: By
not weighting the design by the 1991 hard to count index the design will be robust to
changes but not necessarily the most efficient if there has been no change. For estimation we
can post-stratify by the new hard to count index defined by unadjusted 2001 Census counts
which will reduce the chance of outliers in the regression models.
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CHAPTER 12
DISCUSSION: COMMUNICATION, POLITICS, AND THE CENSUS

Martha Farnsworth Riche's was an evening talk without a discussant. She answered
questions as follows

Q: What is the response to the income question?

A: Martha Farnsworth Riche: That is the worst - we do more imputation on this than on any
other question. People are more willing to tell us about their sex life than about their income.
But income is required to implement legislation.

Q: Less than two years to go and there is still such uncertainty - is there any chance that the
census won't happen in April 2000?

A: Martha Farnsworth Riche: There have been two recent tests, one with sampling and one
without. The Autumn elections for Congress may determine whether we do it the old way or
the new way. But the old way is not really possible - it would be a mess.

Q: At least in the USA you are legally required there to have a census, is that so?

A: Martha Farnsworth Riche: Well, there is one census - 1920 - which was taken but the
results were not used. It was a time after immigration and industrialisation, and Congress
didn't like the threat to the dominance of rural areas in favour of urban, foreign, wine-
drinkers. This is looking a little the same, there's a lot of new people that are different to
those in power.

Q: Are there any friends in the Senate? The Senate elections procedures are not dependent on
Census results.

A: Martha Farnsworth Riche: There are five senators who are friends of statistics. One of
them has said that it's almost impossible to get through a law that includes in it a budget for
statistics to monitor the success of the law. This is partly because many senators are ex-
Mayors, who want to reward their friends, and they know that the use of statistics will take
away their power to do so.
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CHAPTER 15
INVITED DISCUSSANT: LOCAL POPULATION ESTIMATES.
ADJUSTING THE CENSUS DATABASE

Jenny Boag

There were four general points about the papers:

1. Tam very impressed by the work which has gone into the One Number Census Project
(ONC) and by the enthusiasm of the team doing the work. The methodology is
continually developing, which makes commenting on it a little difficult, as comments
seem to be overtaken by events! It is exciting to be at the leading edge of research. Most
importantly, it looks like it is going to work.

2. This section of the ONC project, getting the data down to small area level, is the most
important from a local authority point of view. If this part fails, then the whole project
will have failed. The statistics at the local authority area are important but if that is all we
get we are not much further forward than we were in 1991 when ONS/GRO(S)
recalculated the mid year estimates of population. But the problems exist at a small area
level. In my own council, the Census total population is just over 2,000 lower than the
mid year estimate. This presents problems. Modelling down to small areas is essential.

3. We also need figures which add up. One of the problems with the 1991 Census is the
Barnardisation which leads to data from different tables giving different figures. I checked
the total number of households by adding about one third of the Output Areas in Falkirk
and got figures for the total number of households which differed by over 200, depending
on which tables I was using. This is not acceptable. We need to take the opportunity of
the ONC to use the combination of the time delay between the date of the Census and the
date of release of the data and the adjustment of the data through the ONC, to get rid of
any further modification of the data at small area level.

4. We need to have an “idiots guide” to the methodology. The papers presented are very
interesting but the maths and stats they contain are well beyond the ability of most Census
users. In order to be accepted the ONC methodology needs to be understood. I appreciate
that the methodology is still developing so it is probably too early to produce a simplified
version. I also accept that the maths and stats detail is very important so that those who
can understand it, can check its validity, but they will be very much a minority of users.

To go on to the main points of the papers; many of my concerns are acknowledged by the
development team, but they will have to be addressed.

There doesn’t seem to be a very clear answer on how to deal with the assumption that no-
one will be missed by the Census and the CCS. This seems to be part of the dual system
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estimator approach, but the assumption is still being made as part of the developing
methodology.

There is an issue about how to deal with smaller local authorities in the small area figures.
There are three authorities in Scotland with a population of around 20,000, and there are
also small authorities in Wales and in England. I am not convinced that the CCS
methodology has addressed this issue properly yet. How these authorities will build up to
pseudo-counties is a related issue.

The second paper dealt with the discussion of whether weighting or imputation was the
best method of deriving small area data. Which ever method is chosen, some way of
imputing characteristics not collected in the CCS needs to be developed. I think that,
despite its problems, I would favour imputation.

We will need data which produces internally consistent individual and household level
tabulations.

There seems to me to be a problem with weighting at a small area level. The very small
numbers involved will mean that applying the weights will not necessarily lead to the
addition of whole people with particular characteristics in tables as they will not reach the
0.5 threshold. I am also concerned as to how rounding will work at a small area level.
Will tables add up consistently? Remember that Scottish Output Areas have an average of
only 55 households or 120 people.

I would suggest that there are ways round the problem of imputing. I think there might be
a workable alternative if the exercise were to start by calculating the number of
households of different types (rather than sizes) and the number of individuals with
different characteristics to be imputed; and imputed the households first, then subtracted
the individuals imputed into these households, leaving the remainder of the individuals to
be imputed into counted households. These could then be imputed on the basis of the
characteristics of the households they should live in, by searching the database to find a
matching household type. This would not necessarily have to be done at the smallest
possible geographical level, but could be done by grouping postcodes by, for example,
their hard to count index within a local authority.

Use could also be made of some of the information collected at enumeration. There
should be lists of all households where a Census form was delivered and where one was
not returned but the enumerator believed a household was resident. This could be used to
impute missing households to an address with a known missing household, leaving any
additional missing households calculated through the CCS to be imputed at random.
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CHAPTER 16
DISCUSSION: LOCAL POPULATION ESTIMATES. ADJUSTING THE

CENSUS DATABASE.

Imputation. Most participants who joined the discussion favoured imputation over
weighting; in particular, as Danny Dorling pointed out, it seemed as though it was the best
way of ensuring consistency between census outputs. In addition to the discussant’s
suggestions for imputation into households, use of enumerator reports on absent households
as in 1991 was mentioned as essential information that so far did not figure in the ONC
plans. The team responded that examination of the 1991 absent household imputation method
will be part of the work into developing an imputation methodology for the ONC. It is has
not yet been decided what information will be collected from absent households, but we
would expect to make use of all additional information in carrying out imputation.

Imputation of small populations. Ken McKinnon was concerned that in 1991 imputation

missed small populations - based on work with the 1991 Census Gallic population. Is this a

bias in the method? Ian Diamond agreed that a careful imputation strategy was necessary for

small groups - mentioning Somalis as a group whom others had claimed were under-
estimated in London.

Ian also felt that small LAs definitely posed a challenge to the estimation procedure.

Will every person be counted? The paper appears to assume that either the Census or the
CCS will capture everyone in every household. Tom Hennell and others felt this was
unjustifiable and must be relaxed in justification of future proposals. Ian Diamond responded
that this assumption was relaxed in estimating design group totals, to which the local
estimates are constrained.

Postcodes. Chris Denham was concerned that the Royal mails’ postcode system is not yet up
to the job required of it for the ONC, and the authors agreed that the quality of the postcode
geography will affect the quality of the ONC results.

Weighting. Phil Rees commented that it is good to see use of statistical tools to increase
completeness and validity of data, rather than preventing disclosures as has been more usual.
The problem with use of Iterative Proportional F itting (IPF) in weighting is that it does not
give whole people. He offered his and Oliver Duke William’s work connected to data
disclosure, which ensures integer results from IPF for three dimensions.

Households. Ian Diamond re-iterated that synthetic households could not be used to make up
all the missed people because some missed people were from existing households.
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Jan Freeke stressed that comparability over time is important, for household types, and he felt
that ONC proposals may endanger this.

Postcode population. Frank Thomas questioned the purpose of apparently estimating the
total postcode population twice. James Brown: In a way we are for the sampled postcodes but
for ONS purposes the information we get each time is very different. The second time round
we are estimating a whole range of characteristics as well as the household structure where as
the first time we are purely interested in population counts by age and sex.

More wanted on gross error. The authors mentioned a probability of ‘gross error’, i.e. error
worse than the census, of 4/1000. Stephen Ludi Simpson felt that a small gross error such as
this would convince users of the ONC claims. For what size population was this? For what
size would this probability be only 2? Did the ‘census’ include imputed absent households?

James Brown responded: This came from the simulations for the individual age-sex groups in
an LAD of size 2 million. As this is from the simulation, the results for smaller population
subgroups will come as the work on small area estimation is tested through further more
complex simulations.

John Dixie commented that there will always remain a degree of error even with a completely
successful ONC, for example in the quality of responses. Discussion of other errors should be
in this context, and will reduce the accuracy of imputation.

Differential uncertainty. Ian Diamond said in discussion “Confidence intervals will depend
on the characteristics of the population you are looking at”, while Stephen Ludi Simpson
stressed that one of the primary aims of the ONC was to avoid differential uncertainty.

Simplify methods where possible: socio-spatial smoothing and mixed effects models.
Stephen Ludi Simpson questioned the need for socio-spatial smoothing when predicting
postcode undercount? Whatever this could achieve can equally well be achieved by including
those same social variables as predictors in the regression model. James Brown responded
that usefulness of the socio-spatial smoothing and how we might implement it is being
investigated and it is by no means a certainty that this extra level of complexity will be
worthwhile.

Stephen Ludi Simpson also asked if three would be any significantly different result using
fixed effects for postcodes when estimating the regressions? If not, why introduce them?
Wouldn’t it be best to keep it simple? The team responded that they are examining the value
added of random effects models over simpler fixed effects models and again we will be
looking for significant gains in predictability from including the extra complexity.
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Plain English justification. Paul Williamson, having talked to various participants after this
session, felt that confusion reigned, some believing that weighting had been claimed to be
most accurate, and others that imputation had the same claim. The model used by DETR for
household projections which are also technically sophisticated, might be used: fulsome
verbal descriptions of the methodology are included in appendices within the published
report, but the gruesome detail of mathematics is saved for separate technical reports that are
available to the ‘junkies’.
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CHAPTER 19
INVITED DISCUSSANT: MANAGEMENT ISSUES

Keith Dugmore

I’d like to thank Pat Mann and Andy Teague for their very informative papers.

I was struck by Martha Riche’s observation that the 1990 US Census was seen by Census
professionals as the best ever, but by the public as the worst ever. Success is a matter of both
technical achievement and perception.

Technical Issues

Pat’s paper on maximising coverage tackles the most vital issue of all: the danger is that
coverage is seen as something of a dull Cinderella in comparison with other more technically
exciting areas.

Some issues for 2001 are:

* The potential benefits of technical innovations in maps, street lists and form design

* The impact of changing the definition of “household” - it appears that people will be
grouped into larger (and fewer) households

o The need to concentrate resources on the most difficult areas - I think that this should be
pushed further

* The need to persuade the lifestyle companies not to carry out large scale surveys at the
time of the census

Andy’s paper on managing the coverage survey sparks the following thoughts:

* Will the survey use different techniques than the enumeration? If not, there is the danger
of mere replication. Presumably administrative lists such as driving licenses are non-
starters due to the Data Protection Act.

* As it will be voluntary, every effort must be made to maximise the response rate of the
survey. I would have a preference for concentrating resources in the most difficult areas,

and perhaps reduce the total sample size.

e Matching of enumerated and survey respondent records will not be a clean technical task.
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e There should be a quality check too: this may be of modest size, but will be valuable for
difficult questions such as income.

In summary, on the technical issues, I hope that we get a really good enumeration, and then
season it a little with the CCS. Subsequent evidence from administrative records and rolling
forward would be the last resort. Initial results should be checked against 1991 figures to spot
any implausible changes. The One Number results should be published - with consistency in
totals - and any unadjusted numbers kept firmly out of sight in the research world: there is a
great danger of confusing users.

Perception

As well as putting effort into maximising the technical quality, much thought should be put
into the issue of perception. The 1991 Census suffered from a constant highlighting of the
negative by census specialists in both the universities and the Census Office. The victims
were the mainstream users, who were trying to get their organisations to make greater use of
Census data to improve decision-making.

In 2001 there needs to be better management of perception. This need not be Orwellian, or in
the form of a rapid rebuttal unit, but it should aim to give a better sense of judgement and
proportion.

If 2001 turns out to be of similar quality to 1991, but attracts comments that it is a disaster, it
will be essential to have a simple message such as:

e Remember that the glass is 97% full rather than 3% empty. 97% really is pretty good.

e Remember that we knew we could never get everybody, We planned for this, and held a
large follow-up survey. We’ve made minor adjustments to the numbers where necessary.

e And, most importantly, remember that the Census is incredibly important for decision-

makers - public services planning schools, hospitals, etc., and business investing in new
facilities. Don’t knock it.
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CHAPTER 20
DISCUSSION: MANAGEMENT ISSUES

Liaison with local authorities to improve census dwellings lists, recruitment of
enumerators, output boundaries. The council tax register was suggested as a source of
holiday lets, second homes and multiply occupied dwellings. The speakers confirmed that the
Council Tax was already used, in particular for multiple occupancy; ONS was open to
suggestions for more involvement from LAs, particularly with respect to community groups.

Rachel Leeser suggested ONS could recruit good enumerators via local authorities. They
could get the co-operation of Local Authorities, from the Chief Executive down, where local
data collection expertise already exists. Bruce Penhale also suggested that LAs mobilise the
interest of the local community, recruit enumerators and create the expectation of available
jobs during the census. Chris Denham asked for an across the board manner of getting LA
involvement as their co-operation is not guaranteed in individual cases. Pat Mann felt that
ONS already use LAs and government departments to get the best quality enumerators.
However this should be balanced with a concern to provide work opportunities to all.

Chris Denham also felt that LAs will not be needed to be involved as much in 2001 as in
1991. E.g. LAs will not be involved in boundary definition. This statement caused some
debate at the session and afterwards. Local authorities felt that LAs should as in the past be
involved in suggesting ‘soft’ boundaries that should be kept to wherever possible, such as
housing estates, or other areas that can be defined with local knowledge but not automatically
from map features. ONS should tell LAs, via the Local Government Management Board,
what electronic format of soft boundaries they can submit, to enable the ONS software to
consider their suggestions.

Pay for enumerators. Rob Lewis asked how we pay enumerators peanuts and still expect a
good result? Good enumeration is basic. Danny Dorling thought that low rates of pay for
enumerators may conflict with the national minimum wage in force in 2001, which would be
embarrassing for ONS

Andy Teague felt that although good enumeration is the basis for a successful census, he was
not convinced that paying enumerators more will make a difference. With respect to the
minimum wage ONS would certainly not break the law. Pat Mann noted that the wages of
enumerators are the largest expenditure on the census and the overall budget would be
difficult to increase. An extra £100 per enumerator would add £10m to the total cost for
example. You would still recruit the same people to do the same basic job. A better approach
is to look at simplifying their Jjob and looking at teamwork.
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Phone enquiries. It was suggested that ONS should give phone advice about how to fill out
forms, and about the procedure for mailing forms back. For post-back, the forms should be
posted back locally for checking and return by the enumerator to improve unusable returns.
Andy Teague responded that the precise point to which forms will be returned has yet to be
established. Envelopes will be issued with the forms. A helpline number will be available to
give advice on form completion.

Tony Champion asked whether enumerators could use the phone to contact people, or in the
follow-up? Andy Teague wondered how this might work. The enumerator may not even have
a name to look up for a phone number - especially for the people one most wants to contact:
the hard to count.

Language other than English on the census form. The speakers confirmed that forms are
not issued as a matter of course in different languages, except in Wales. If it is found that no-
one in a household speaks English, the enumerator has a range of forms available in different
languages. ONS will consider keeping records of the issuing of translated documents -
however enumerators are already being asked to do a lot. What could the specific aim of such
records be?

The choice of date for counts. Felicity Andrew felt that the proposal for quoting census
counts at mid year rather than as at census night risks undermining public perception of the
census. For example, at the end of June students will be at home, whereas on census night
they will be at their term time addresses. Andy Teague felt that the choice between census
night and midyear is a problem and could undermine the census. All census counts cannot
easily be adjusted to 30 June. It is for the customers of population estimates to advise
whether they would wish population estimates to be presented as at Census Day or 30 June in
2001.

John Hollis felt that someone within ONS should give a midyear estimate in 2001 in addition
to the census, or many people will have to make their own - leading to inconsistent sets of
estimates in different organisations

- Roma Chappell reported that LAs whom she had asked did want a midyear estimate in 2001
as well as the census results. She in ONS would be interested in hearing other users' views.

How much publicity should be given to plans for census adjustment? It was suggested
that talk of adjustment would detract from the obligation to fill in a form. On the other hand,
increased co-operation for the CCS would be gained by convincing the public that it was
necessary to check up on ourselves, not on them. If we are convinced it needs to be done,
then winning public and press and politicians to that view well before the census would avoid
political upset after the census.
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Quality of ‘post-back’. There was considerable concern on this. Jenny Boag reported on a
Falkirk pilot of a post-back questionnaire which found a substantial number of people who
claimed to have sent back their forms, but for whom no form was received. This represents a
possible PR disaster for the census if the same thing happens. ONS responded that the
follow-up of post-back questionnaires will be closely managed to ensure this does not
happen.

John Boyle reported on the Isle of Man’s last census in 1996. Any gain from using post-back
was lost because of the follow-up that was required to ensure data quality. The greater the
personal contact between the public and enumerators, and the more information an
enumerator gives to people, the better the quality of the response.

Andy Teague responded that in an ONS test of post-back it was found that 80% of all returns
were posted back in rural areas, and 60% in inner city areas. In most of the country, most of
the people will post the forms back, and this will allow more effort to go into difficult inner
city areas. We don’t want to waste effort walking around compliant areas.

Andy also noted from the pilot that post-back forms had a higher data quality in general. This
may be due to some doorstep returners completing forms more hurriedly when the
enumerator calls.

Tony Champion suggested a quality check on post-back forms from the CCS pilot.

Information for imputation. Andy Teague confirmed that enumerators will make as much
contact as possible, asking and recording the number of people in each household when

delivering the forms, to provide an extra check on returns,

Students. Felicity Andrew asked how certain we can be that students will be enumerated at
their term time address? How will the ONC target them?

Andy Teague noted that the CCS will be checking between mid May and mid June, and may
miss students who return home before then. This stresses the importance of carrying out the
CCS as soon as possible after the Census, '

ONS will market the census: preferably with as simple a message as possible. ONS will
target the message at particular groups such as students, that they need to be enumerated at
their term-time address.

On the question of marketing the census, Pat Mann recognised the growth of commercial

surveys as a problem. Some surveys even use the word census, ONS does not have the
monopoly on that word.
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CCS question on migration. Andy Teague confirmed that the CCS is expected to ask a
question on address one year ago. In the Hampshire CCS pilot the questions will relate to a
Sunday a month previously, as if the census had just taken place.

CCS pilot. There was concern that without the full advertising which will accompany the
census, extrapolations could not be made from response to the CCS pilot this autumn. Ian
Diamond agreed that the CCS voluntary pilot will have a lower response than the census
CCS. In the pilot coverage must be maximised, and extrapolation from the small pilot means
that ONS expect 80% response in the full pilot. We must accept that people have a civic duty
to comply with the census, but not with the pilot.

Why postcodes? Ian Diamond explained that the CCS will cover postcodes rather than EDs
because EDs are too large. There are on average 20 postcodes per ED, but the CCS will on
average sample only 4 postcodes per ED to allow a wider coverage.

Measuring dependence between census and CCS. David Rossitter suggested that the CCS
could differentiate between the degrees of difficulty of finding different people to help test
out the assumption of independence of the CCS and Census. This supported a theme from
earlier sessions.

David also wondered if the CCS and the census may conflict for households which are late
returning their forms. People completing the CCS who have not yet returned forms may then
fail to return the census form in the CCS areas, more than elsewhere. ONS responded that
this may happen. A balance needs to be struck on the timing of the CCS - not too early that it
unduly affects the census and not too late that circumstances have changed too much or
households are unable to recall the situation at the time of census.

Quality check via the CCS. Tony Champion asked whether the CCS will include a quality
check on the census, for those variables it uses. Andy Teague responded that quality will be
assessed by other means, prinicpally a quality survey after the Dress. Quality will be assessed
by other means, principally a quality survey after the Dress Rehearsal.

Tony also suggested that the CCS have an extra more general question about people who

would not normally go on the census form, e.g. visitors, and people working away from
home.
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Further copies of this paper may be obtained from:

CCSR

Faculty of Economics & Social Studies
University of Manchester

Oxford Road

Manchester M13 9PL

Tel: 0161 275 4721; Fax: 0161 275 4722
Email: ccsr@manchester.ac.uk
http://les.man.ac.uk/ccsr/index.html
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