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Comment

lan Diamond and Chris Skinner

From this side of the Atlantic, the amount of
attention devoted to the adjustment of the U.S. cen-
sus can sometimes seem bewildering. Censuses
are conducted for many purposes and raise many
methodological problems. For perhaps most pur-
poses, the effects of coverage errors in the census
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seem likely to be minor compared, for example, to the
effects of nonresponse in most sample surveys. Nev-
ertheless, there are important uses of census data in
Great Britain, as in the United States, where cov-
erage errors do matter, most notably in the prepa-
ration of local area population estimates, which are
widely used by central government for the alloca-
tion of resources. Furthermore, the adjustment issue
has particular significance for the 1991 censuses of
England and Wales and of Scotland since, unlike in
1981 and before, the estimates of the national under-
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count based on postenumeration data differ consid-
erably from the estimates based on rolling forward
the 1981 census to 1991 by adjusting for intercensal
births, deaths and net migration.

In our comments, we respond to the Editor’s invi-
tation to broaden the discussion by describing some
work that has recently been undertaken using data
from the 1991 census of England and Wales to obtain
population estimates. Following this discussion, we
refer specifically to the three papers.

An important aim of the census in England and
Wales is to provide a base from which to calculate
midyear estimates of the population. For many rea-
sons censuses in England and Wales need to be taken
in early spring, typically in April, and so from the out-
set adjustments have to be built into the estimation
process so as to yield midyear estimates. Thus, the
issue for the 1991 census was never one of whether
to adjust but rather of how to adjust. In addition
to the adjustment to the midyear date, there were
also initial adjustments made to account for infant
undernumeration, and for students and members of
the armed forces who were not at their usual address
on census night. After these adjustments, the over-
all undercount in England and Wales has been esti-
mated by two principal strategies. The first has been
via a postenumeration survey, the Census Validation
Survey (CVS). This gave an estimated undercount of
240,000 residents. The second strategy has been to
use demographic methods to roll forward the popu-
lation count from 1981. This gave an estimated un-
dercount of 1,113,000 residents. After considerable
work it was decided that the rolled forward estimate
provided the most reliable figure on which to base
the overall populationestimate. This meant that af-
ter adjusting for the CVS there remained a difference
of 873,000 residents between the estimates based on
the two alternative strategies.

Much work has been undertaken to attempt to ex-
plain this discrepancy (e.g., Office of Population Cen-
suses and Surveys, 1993). For ages 45-79, the two
sets of estimates are in good agreement. For the
under-45’s, the decision to believe the estimates from
the rolled-forward approach was supported by a com-
parison of the demographic structure of the popula-
tion under the two approaches. This showed that
the age/sex structure of the census count adjusted by
the CVS was markedly short of young people, pre-
dominantly male, particularly those in their 20’s—
groups which are universally acknowledged as hard
to enumerate. As a result, the final national count
and age/sex distribution was adjusted at ages 0—44
to match the rolled-forward estimates. At ages above
80, auxiliary data from the Department of Social Se-
curity on pensions were used to adjust to the final
midyear estimate.

The shortfall of the CVS undercount estimate has
led to scrutiny of the methodology of coverage er-
ror estimation based on postenumeration surveys.
The British approach is quite distinct from the dual
system approach in the United States. Instead of
attempting an independent replication of the cen-
sus count, “dependent reenumeration” is used to fol-
low up the census in sampled areas with the aim
of assessing the “true” count. Experienced inter-
viewers are given data from household census forms
and conduct reinterviews to assess the coverage and
quality of the responses. In addition, buildings are
relisted, nonresidential buildings are checked, ad-
dresses recorded in the census as vacant or absent
are followed up and the occupation of buildings with
multiple households is checked.

The undercount rate can then simply be estimated
by comparing the census count with the revised
“true” counts in the sample areas. The accuracy of es-
timates based on such “dependent reenumeration” as
compared to dual system estimates clearly depends
on the validity of the assumptions underlying each
procedure, as discussed by Breiman for the U.S. case.
In principle, the dependent reenumeration approach
avoids the problems of correlation bias in the dual
system estimate and is less critically dependent on
the matching of census respondents to postenumer-
ation survey respondents, which as Breiman empha-
sises may be prone to error. On the other hand, the
assumption that the “true count” in sampled areas
can be determined exactly is clearly heroic and is
strongly refuted by the evidence referred to earlier.
A considerable number of persons seem to have been
missed on both occasions either because of deliberate
avoidance or because of problems in making contact.
There is a clear need to develop a new strategy for
the CVS for the next census in England and Wales,
perhaps adopting a form of dual system estimation.
This will require more comprehensive as well as big-
ger samples.

Although methods of demographic analysis such as

"those described above have strong advantages for the

estimation of coverage error at a national level, prob-
lems of estimating internal migration make them
difficult to use to distribute the estimated under-
count geographically. In England and Wales, infants,
armed forces personnel and students can be allocated
to local areas using vital registration and adminis-
trative data. However, for the majority of the popu-
lation, local area population estimates were obtained
by using a demographic estimation procedure to al-
locate weights to local area counts.

The local authorities were divided into 10 broad
types of areas (based on a classification of 1981 cen-
sus data). The sex ratios (males per 100 females) ob-
tained by adjusting each five-year age group in each
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local area type by the national undercount for that
age group were then compared with sex ratios cal-
culated from the 1971 and 1981 estimates. Since
several of the 1991 estimates seemed implausible, a
procedure for adjusting the estimates to attain a “tar-
get” sex ratio in each of the 10 groups of areas was
developed (Diamond, 1993). After much exploratory
analysis it was decided to use this adjusted approach
only in the three five-year age groups 20-24, 25-29
and 30-34. This was for two main reasons. First,
there was little evidence of implausible sex ratios as
a result of using a uniform adjustment in other age
groups. Second, the majority of the estimated na-
tional undercount occurred in this age range. Adjust-
ments using the demographic estimation approach
were incorporated into the final midyear estimates
for local authorities and have been generally ac-
cepted although work to estimate populations for
smaller areas continues. Whereas synthetic estima-
tion has so far not been used explicitly, some method-
ological investigation of these techniques has taken
place (e.g., Skinner, 1991).

We now turn specifically to the three papers un-
der discussion. Breiman draws our attention to a
range of sources of nonsampling error which may af-
fect the dual system estimates. His discussion draws
on the extensive evaluation work of the U.S. Census
Bureau, and Breiman’s attempt to summarise the
combined effects of these errors on dual system es-
timates might be viewed as offering an alternative
to the total error analysis reported, for example, in
Mulry and Spencer (1991, 1993). We are not quali-
fied to'comment on the detailed differences between
these alternatives but, like Belin and Rolph, find it
hard to view the point estimates of Breiman as a
methodological advance over the interval estimates
of Mulry and Spencer.

We have described how, in the British case, demo-
graphic analysis has been used to validate postenu-
meration survey methodology at a national level. For
the U.S. case, we note that the 95% interval (1.00%,
2.25%) of Mulry and Spencer (1993) for the national
undercount rate agrees well with the estimate from
demographic analysis of 1.85% (Robinson, Ahmed,
Das Gupta and Woodrow, 1993). We would be inter-
ested to hear how Breiman views differences between
results in his Table 15 (and perhaps similar results
disaggregated by age and gender) and estimates from
demographic analysis.

Freedman and Wachter examine the impact of the
heterogeneity of undercount rates between states
within post strata. Belin and Rolph refer to this
impact as heterogeneity bias. We feel this risks
confusion with the biasing effect on the dual sys-
tem estimator of heterogeneity of capture probabili-
ties between different individuals (correlation bias).
Freedman and Wachter’s discussion focuses not on

properties of the dual system estimator per se but
rather on the use of synthetic estimation across
states. Like Belin and Rolph and others, we do not
find the heterogeneity between states surprising. It
seems more natural to interpret the impact of the
heterogeneity in terms of variance rather than bias.
Thus, the important questions that we feel flow from
Freedman and Wachter’s work are (a) how well can
the additional uncertainty induced by the hetero-
geneity be quantified in appropriate interval estima-
tors and (b) are there ways that this additional un-
certainty can be reduced (for example, the procedures
for England and Wales, described earlier, implicitly
assume that sex ratios can be used as auxiliary vari-
ables at the local area level to reduce error). We en-
courage Freedman and Wachter to develop work in
these directions.

As to the future of adjustment methodology, the
experience of England and Wales suggests great
scope for demographic estimation, and we are en-
couraged to see developments in that direction in the
United States (Robinson, 1994). This point has been
well made in an excellent review by Himes and Clogg
(1992). However, if the method used is to be based
on an analysis of intercensal birth records (Robinson,
1994), then it will be necessary to assess the accuracy
of birth records as suggested by Wachter (1994).

Belin and Rolph provide wise comments on the na-
ture of the adjustment debate. The importance that
this debate take place in an open and scientific man-
ner cannot, we feel, be overemphasized. Not only
does it allow census agencies in other countries to
share experiences, but it is to be hoped that it also en-
ables our understanding of methodology to progress
in a cumulative manner. To come to a consensus on
adjustment does, of course, require more than just
scientific progress. Our experience is that for there
to be a common will to adjust there must first be an
agreement that certain groups will be harder to enu-
merate than others and so a disproportionate adjust-
ment for some groups will be seen to be fairer than
either a uniform adjustment nationally or even no
adjustment at all. In England and Wales the general
agreement that young people, particularly men, in
inner city areas were more likely to be underenumer-
ated led to an acceptance of the demographic method
used to estimate the mid-1991 population. It is also
important for there to be a common recognition that
the final census figure is an estimate subject to error.
Clearly such errors must be minimized and standard
errors estimated, but to expect that a census estimate
must be perfect is unrealistic.
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