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Within a year we will know whether the social composition of each neighbourhood in our authority changed much between 1991 and 2001, and how. We will know whether regeneration programmes have made a difference, if you measure that by indicators of relative unemployment or deprivation. You will know whether the patterns of caring in the home are as supposed by social services.

To get much out of the census, we will need to plan ahead during the next nine months for receipt of the data and map boundaries, for standard and not-so-standard analyses, and for dissemination of the data, and most importantly dissemination of the interpretation of those data. 

There are other places to find the technical detail. I want to comment on three tradeoffs or tensions within the conduct of any census that affect the quality of its output, and how they are being dealt with so far for the UK Census of 2001. 
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First a speedy reminder of the big changes in the conduct of the Census that you need to be aware of. 

There were 41 questions on the 2001 Census form, compared to 30 in 1991. Major changes to the fieldwork included postal return of forms for the first time, allowing enumerators to focus on areas and households that have been traditionally hard to count.

Almost all responses will be coded including occupation and qualifications and the relationship within households – all tables will be 100% this time. Records will be added to represent those missed, as part of the One Number Census.

After what I consider to have been unnecessarily painfully drawn-out consultation, ONS will provide comprehensive tabulations, most of them on the Internet. Local Authorities will pay collectively for all standard area statistics, and as part of this package will probably also receive vector boundaries and statistics of commuting and migration, though these have not been fixed. 

Local authorities still need to budget locally for extra tables as commissioned output and for the anonymised individual records in the SARs. It is difficult for us that there are still no prices declared for these products.

I will return to some of these aspects, including the infamous late decision by ONS to round all output to values divisible by three.

Trade-off 1: statistics of a complete population versus speedy delivery of results
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The illustration shows the first of the three trade-offs I want to draw attention to. Users have been generally very supportive of the One Number Census plans to create a Census database that represents the whole population, at the cost of some delay in receiving the results.

The compromise or agreement was that Census output should keep to a firm timetable, and this timetable has just been published on the census website. 

The overall population in each LA will be released by the end of August. Local authorities will receive the detailed output during 6 months from December.

The One Number Census works by filling in missing data; it copies data from complete records that are similar to those that are missing or partly missing.

The coverage survey that was held just after the Census, is key here. It was large enough to tell the size and nature of the undercount in each of 101 regions of the UK. Only if the coverage survey fails locally, will undercount be estimated from experience in other similar areas.

This is all very good. If the timetable is kept to, and prices are declared very soon, I think we users like the way this trade-off has been resolved.
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This is a basket of pumice stone, volcanic rock that is so light it floats on water. But it is strong, you could stand on it. It is full of holes but that does not matter because the holes are evenly distributed. It is the same with the One Number Census, which relies on the holes in the Census being well distributed, not too concentrated in the hardest to count areas.

Trade-off 2: Focus on hard-to-count areas versus information quality
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So this is the second trade-off. The One Number Census needed a focus of resources on hard-to-count areas. Of course that must be at the cost of some deterioration of quality in other areas.

The compromise was put in this way by ONS – to minimise the differential undercount between sub-populations.

In all but the hardest-to-count areas, enumerators had two Enumeration Districts to cover. Postal return of forms would ease their burden and allow door-to-door enumeration to focus on those households that had not returned their forms, even with a field force cut by one third since 1991.

So how did post-back go? This was one enumerator’s experience in rural Derbyshire:

“The Post Office had problems with the envelopes, with the forms. It meant that when I was going round they said ‘I sent it back 10 days ago’. Some people get a little shirty. Really you just had to believe them. That was a problem. And because you then had a short time left to get round, you had to put one leaflet in saying you haven’t posted back, and a only a couple of days later you gave the one ‘You have a legal duty’ and so on… it took more time than I thought.”

 The Royal Mail didn’t process the forms fast enough for her to know who hadn’t sent them back. Although more households than expected did post the form back, it didn’t help much with giving more time to focus on those that did not.

According to ONS evidence to the Treasury Committee on the Census: “The Post Office problems were the largest difficulties that we faced in the conduct of the Census”. ONS was powerless to correct it as they had no contract with the Royal Mail.

Other fieldworkers reported that the return from Royal Mail was “Slow, really slow, terrible,” or more usually comments that were not so polite. All suffered frustration and extended workloads that were a major contributing factor in putting ONS £9 million over budget in July last year. 

There was inevitably an impact on quality of the returned forms. How much impact?

Forms that are posted back can’t be checked on the doorstep. Enumerators were only asked to return to households with posted-back forms if they did not have valid answers for age, sex and marital status of each person listed. So the checks were limited.

It is commendable that ONS has put on its website an interim summary of quality. It shows a moderate decline in completion of the questions after 1/6 of the forms had been processed. But these 1/6 are from relatively easier areas to enumerate, London had not yet been started.

There is much more commentary on the fieldwork in the Centre for Census and Survey Research Occasional Paper 22, available from http://www.ccsr.ac.uk/publications/occasion/occindex.htm
I think it is unlikely that differential undercount has been minimised in the sense of being less polarised than in 1991. It won’t be clear whether the One Number Census has survived differential quality until all the records have been processed.

Trade-off 3: Measures to prevent disclosure versus information fit-for-purpose
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The third trade-off on quality concerns the confidentiality of Census information. Users understand that census output must not allow disclosure of individual personal details, and that this imposes a limitation on what can be released, that may reduce its fitness for some potential purposes.

Until November last year we were told that these measures against disclosure would be applied to the database itself, so that all output tables would still be consistent with each other. The measures proposed were these first four:

· Census areas would have to exceed 20 households or 50 residents.

· Output categories would in some cases have to be broad.

· Data that had been imputed to fill missing records would not be identified as such.

· And some records would be swapped between areas so that no-one could be sure that a table is the truth down to its finest detail.

However in November last year, not Census Division but the central ONS Methods and Quality Division decided, without reference to any of the Census consultation procedures, to impose two new rules:

· The thresholds were doubled and combined – now even large institutions won’t be reported except adulterated with residential areas.

· Values in all output will be rounded to be 0 or a multiple of 3.

ONS has argued since November that greater access to census data on the web means that all values of 1 should be avoided so that no claim of disclosure can be made. Incidentally they say, this will allow data to be released for overlapping boundaries as no-one will be able to derive counts of 1 from differencing census data for similar areas.

This objective of preventing the perception that individual data have been disclosed is new. It is a complete red herring in my view. It does not make the census dependent on public opinion or on media opinion, but on fear of media stories. The premise itself should be strongly contested. Avoidance of the perception of disclosure is an objective that cannot be met. In my experience, many people wrongly believe that census forms are available to government; if we were to act on such an objective, there would be no census at all.

ONS have said that true values of 0 and multiples of 3 will not be modified, but all other values will be randomly rounded up or down. Here is an example, given to user representatives by ONS. The 3’s could be in reality a 1 or a 2 or a 3 or a 4 or a 5.

At first ONS have said that the totals will be rounded independently, so that they will usually be different from the sum of the cells they refer to. That makes nonsense of calculating percentages. ONS have very recently suggested that they might calculate the totals as the sum of the rounded cells. But aggregated rounded counts carry more error than if they were rounded independently. In the very first two standard tables, which have more than 100 cells each, will half the time differ in their total by more than 16 people.

Since ONS have assured us that the rounded output will be an unbiased reflection of the values in the census database, it is simple arithmetic to work out that the probabilities are as here.

For example, 2/3 of the time a 2 will be rounded up to 3, and the rest of the time it will be rounded down to 0.

ONS will of course refuse to confirm this, but it is certain that this is the way it is planned.

When you add up counts, either within a table, or the same count across many Output Areas, there is an impact. Adding for example ten counts will give a result that is quite often in error by five or more, and a significant amount of the time by 8 or more. 

If the totals are the sum of their rounded cells, those totals are usually going to be over 10 away from the truth even before areas are added together.

ONS say that “Rounding will have no impact on the statistical conclusions to be drawn from the data”
, but it is fairly elementary that adding random noise reduces the correlation between variables, and has unpredictable effects on statistical modelling. Can software handle the inconsistency? Can users handle the inconsistency?

ONS have offered to consider providing an Output Area aggregation service, rounding after true values have been aggregated. Local Authorities use aggregates of Output Area statistics in many automated analyses. So such a service would have to be free, online, and have a programmable interface for automatic return of results.

If you want to test the impact of rounding to 3 in the way decided, these formulae show how to do it in Excel and in SPSS:

Round randomly to 3 cell A2 in Excel: 
=IF(MOD(A2,3)=0,A2,IF(MOD(A2,3)=1,IF(RAND()>(1/3),A2-1,A2+2),IF(RAND()>(1/3), A2+1,A2-2)))

Round randomly variable VAR in SPSS:

do if mod(VAR,3)=1.

  compute VAR3=(VAR-1) +3*(uniform(1)>(2/3)).

else if mod(VAR,3)=2.

  compute VAR3=(VAR+1) -3*(uniform(1)>(2/3)).

else.

  compute VAR3=VAR.

end if.

execute.

But the weakness of the premise for avoiding 1’s in tables, “to prevent perception of disclosure”, is the strongest reason for not doing it.

The Census Offices in Scotland have decided that the disclosure risk is not sufficient to implement these measures – neither the increased thresholds nor any rounding to 3.

ONS have referenced no published literature on disclosure to support their decision.

Many other countries do not round their output, and none round in this way. Britain used to round its census migration data to the nearest 5, but gave that up 20 years ago.

The scrutiny committee of MPs earlier this month recommended that ONS reconsider their decision: “We recognise the conflict between confidentiality and precision in outputs containing small numbers. We recommend that ONS reconsider their decisions on rounding and the minimum threshold for individual output tables in the light of concerns expressed by data users and others in the evidence submitted to the Sub-committee.” (www.publications.parliament.uk/pa/cm200102/cmselect/cmtreasy/310/31002.htm) 

This is good but it is no guarantee of a change of heart at ONS.

Conclusion

There is much that is good in the 2001 Census – smaller, well-designed Output Areas, an outward-looking dissemination policy, a complete population database.

If differencing areas is a problem, then I think I would prefer one set of unrounded Output Area tables, at the smaller thresholds, and new areas created by apportioning that one set of Output Area tables.

It is possible for ONS to change their decision on rounding and raised thresholds. The Royal Mail probably can cope with your views to Len Cook and to politicians who will understand the issues from a government departmental view. But those views do have to be made quickly.

The Local Government Association has been robustly critical up to now. I trust that they will consult and continue strongly to represent local authority and all users’ interests.

Postscript:

ONS in responding to this contribution, announced that an amendment to their plans was under consideration, and would be the subject of an Advisory Group paper by the end of April, after which there would be one month given to consultation before a final decision by the Census Offices. This alternative would involve rounding only values which were less than a fixed number, and that number would certainly be less than 10, and probably be less than 5.

This is extremely good news, and in that consultation users should push for the best value from the census while protecting confidentiality of private information on census records. See http://www.statistics.gov.uk/census2001/ for the latest news.

Users will want to consider whether:

(a) the doubling of thresholds is necessary, and in particular the insistence on every 40hh meeting both a household and a person threshold. 

(b) the objective of preventing perceived disclosure, newly imposed since the Autumn of 2001, is supported by evidence or literature on such perceptions.

(c) the creation of census output for new areas by apportioning a single set of unrounded Output Areas would be acceptable.

Major changes to the Census in 2001





Content and design of the questionnaire 


New questions


Health, lowest floor level, caring for others, relationship between residents, religion 


Students at term-time address, no visitors


Fieldwork


Pre-printed list of addresses


Contracts for major operations 


Post-back


Focus on hard to count areas


Processing and validation


All forms scanned


All responses fully coded and processed – no 10% tables


Redesigned census coverage survey (CCS)


Impute the whole population before output: a One Number Census.


Output


Simpler cross-tabulations and key statistics


Standard area statistics free on the internet 


Census Access Project – LAs top-sliced


All standard area statistics; Migration and Commuting? 


Vector boundaries? Not included: commissioned output; SARs.


All output rounded to three
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Females





Total





Single, widowed or divorced





Married





20-24





6





3





3





25-29





-





3





-





30-34





6





-





6





35-39





12





-





9
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