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1) Executive Summary

This report outlines an approach for providing reasonable indications of the likely causes of
discrepancies, by component, between mid-year estimates for 2011, rolled forward from
2001, and census based population estimates for 2011. The aim of this research is to
provide indications of whether the accuracy of measurement of each component of the rolled
forward mid-year estimates would have led to a tendency for the estimates to be either over
or under estimated. It should be noted that this work does not seek to precisely quantify the
contribution of any sub optimal estimation of each component to the overall discrepancy.
The results of applying these approaches for each lower tier and unitary local authority in
England and Wales by five year age and sex are provided in the accompanying data tool.

This report is informed by: analysis carried out as part of the census quality assurance
process; handling stakeholder queries on differences between rolled forward and census
based estimates; and, the formal reconciliation process. Through these a better
understanding of how issues with each component of change can lead to distortions in the
mid-year estimates has been forged.

The assessment of the most likely direction of mis-estimation for each component involves
comparing the published rolled forward estimates for 2011 against exploratory rolled forward
estimates adjusted to compensate for our understanding of issues with an individual
component. For example, it was found that the movements of school boarders were
duplicated, being captured by both patient register-based internal migration and through a
special population adjustment. An exploratory rolled forward estimate was constructed
where the movements of school boarders were captured only once (by excluding the special
population adjustment) and this was compared to the published series. Where there were
differences between the published and exploratory series this was taken as positive
evidence that the component may have contributed to discrepancies between the rolled
forward and census based estimates.

For some components, most notably international emigration, it has not been possible to
make an assessment of their likely contribution to the discrepancy between the rolled
forward and census based estimates. This reflects the absence of any data sources that can
be compared to the published IPS based international emigration estimates.

One of the potential uses of this analysis is the development and evaluation of new methods
for the rolled forward estimates. In particular it shows how issues from individual
components of change may either compound together or compensate for each other.
Consequently the introduction of improvements to an individual component of change may
result in rolled forward estimates for some local authorities or age groups that appear to be
less well estimated.
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In general, the explanations provided by this approach provide a plausible, albeit not
exhaustive, indication of how different components of the mid-year estimates may have
contributed to discrepancies between the rolled forward and census based estimates. In
addition, the overall age/sex patterns of the issues highlighted by this report fit well with the
overall level of discrepancies between the rolled forward and census based estimates; that
is, the differences we are trying to explain are closely aligned with the explanations that we
have found.
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2) Aims and Introduction
2.1) Aims

1. To provide a consistent way of explaining the most likely causes of discrepancies
between 2011 Census based and 2011 rolled forward mid-year estimates rolled
forward from 2001

2. To provide a consistent way of understanding the most likely causes of bias in
the mid-year estimates rolled forward from 2011

This paper is primarily concerned with the first of these aims. Due to methodological
differences between the compilation of mid-year estimates for the decade to 2011 and the
decade post 2011 it is not possible to simply roll forward all of the methods of assessment
used to analyse the previous decade to understand the current decade. Consequently
inferring issues with the mid-year estimates for 2011 onwards from the issues indicated
between 2001 and 2011 is not straightforward.

2.2) Introduction

The 2011 Census estimates, published in July 2012, provided evidence that while the
processes used to compile the mid-year estimates were generally robust they sometimes
provided estimates which did not accurately reflect population change over the decade,
particularly when estimates were disaggregated by age and sex. There has been a
considerable amount of research into the reasons for differences between census based and
rolled forward population estimates, including:

9 the quality assurance of the 2011 census,

T dealing with questions from local authorities about why their mid-year estimates
differed from those based on the Census,

9 the formal reconciliation process.

A focus of this work has been to understand the underlying dynamics of the components that
drive the mid-year estimates; in particular in trying to explain the causes of specific
discrepancies with reference to individual components of the mid-year estimates.

About 15% of authorities were intensively investigated as part of Census Quality Assurance

(QA) or in response to a stakeholder query, enablingt he construction of a | o
for determining which components of change were likely to be responsible for causing

discrepancies. For some components (e.g. school boarders) the rules governing how

discrepancies develop are more rigorous than others as the mechanisms driving the process

were relatively simple to unpick. However, it is more difficult to diagnose issues where no

external benchmarks with which to make a comparison (e.g. international emigration). The

rules set out basic criteria for determining whether any given component was likely to be the

cause of a discrepancy between the rolled forward and census based estimates. To

understand how each component may have contributed to discrepancies between the

Census and the mid-year estimates it is necessary to apply the rules consistently in each

| ocal authority. Only through the consideration
gain an understanding of how a particular discrepancy occurs. This is particularly important
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when considering how any given methodological improvement may impact the mid-year
estimates.

For example, it can be shown that changes to the measurement of international immigration
outlined in 2011 moved the mid-year estimates closer to their Census based equivalent at
both the aggregate level and in terms of correlation between age/sex patterns. However, in
some authorities these changes resulted in mid-year estimates that were further from the
Census than those based on the old method. The increased discrepancy is due to
improvements to international immigration being counter-balanced by issues with other
components of change. Improving international immigration increased the relative influence
of the remaining components. A better understanding of how each component of the mid-
year estimates contributes to the overall discrepancies will allow the success of subsequent
changes to the mid-year estimates to be developed and evaluated in a more meaningful
way.

This analysis is designed to complement the more formal process of reconciling the
differences between the Census based and rolled forward mid-year estimates for 2011°. The
methods of evaluating the mid-year estimates laid out in this paper are more speculative
than those used in the formal reconciliation process. The scope of the formal reconciliation
process and subsequent rebasing of the mid-year estimates were limited by the need to
guantify the contribution of each component to the overall discrepancy and the necessity of
being complete in time for the 2012 based sub-national population projections. As a
consequence the formal reconciliation process only attributed a relatively small proportion of
differences between rolled forward and census based estimates at the local authority
age/sex level.

This is demonstrated by figures 1 and 2 which show the average absolute distance between
rolled forward and census based estimates by age and sex (figure 1 for males, figure 2 for
females). These charts show that the improvements to international immigration outlined
prior to the 2011 Census improved the fit of the rolled forward estimates compared to those
based on the Census (the difference between the red and blue lines). Following the 2011
Census the formal reconciliation process made further changes to the rolled forward mid-
year estimates, most notably increasing the number of international immigrants and through
removing the school boarder adjustments. The remaining (unattributed) differences following
this process are shown by the green lines. It is useful to consider that even if each
component of change over the inter-censal decade was measured perfectly (without any
sampling variability or bias) some residual differences between the rolled forward and
census based estimates would remain as both are based on estimates subject to sampling
variability.

! http://www.ons.gov.uk/ons/guidemethod/method-quality/imps/improvementsto-locatauthority-
immigration-estimates/index.htmil

2 Examining the difference between the rolléokward mid2011 population estimates and the 2011 Census
based MYEs at local authiyrievelhttp://www.ons.gov.uk/ons/quidemethod/method-
quality/specific/populatiorand-migration/populationstatisticsresearchunit--psru/examiningthe-
differencebetweenthe-rolled-forward-mid-201 I-populationestimatesand-2011-censusbasedmyes.pdf
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The 6softd reconci |l i apapeohbridgesrithe gap lsesveeo aftulllandned i n t h
comprehensive reconciliation and the unattributed differences that remain after the formal
reconciliation process.

Figure 1 Average absolute difference between rolled forward and census based mid-
year estimates by single year of age for 2011, Males
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Figure 2 Average absolute difference between rolled forward and census based mid-
year estimates by single year of age for 2011, Females
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3) High Level Method

The process used to evaluate each component of the mid-year estimate is described by the
flow chart in figure 3. Broadly the process can be broken down into two stages. The intention
of the first stage is to create exploratory versions of the mid-year estimates containing
alternative data for each component of the mid-year estimates. For example, we create a
version of the mid-year estimates where international immigration is replaced by the count of
GP registrations to foreign migrants (Flag 4s) on the basis that International immigration and
the count of Flag 4s should be closely related. The second stage involves comparing the
published series against our exploratory version and evaluating the results. Where there are
relatively large differences between the published and our exploratory version we use this as
evidence that there may be an issue with the published estimates. Details of the first stage
are provided in sections 3 to 8 and detail on the second stage is provided in section 10.

Figure 3a Flow diagram for main methods
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Figure 3b Flow diagram for main methods (relative flow size)
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The quality of the assessments for each component vary considerably, with some being
highly reliable (for example: school boarders) and others being more speculative. The
variable quality of the assessments is mitigated through using data on the spread of all
values to filter out those cells where the differences between published and alternative
series are unlikely to be a robust indication of an issue.

Comparing population estimates or comparing components

The approach taken in this paper looks at comparing exploratory estimates constructed
using alternate data against the published series of mid-year estimates, rather than directly
comparing a given component against another data source. There are three main reasons
why we have adopted this approach:

T We are interested in explaining the difference between the rolled forward and
census based estimates so relating differences between components back to the
impact on the estimates is essential.

1 Directly comparing the numeric differences between each component and any
equivalent will disproportionately flag up areas where there are bigger flows,
meaning that few smaller cells/areas will be picked up.

i Comparing the percentage difference between each component and any
equivalent will pick up some differences that could never have a significant effect
on the population estimates.

Office for National Statistics
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4) Implications of the 2001 base on rolled forward estimates for 2001-2011

This section assesses the potential inaccuracies introduced to the rolled forward mid-year
estimates associated with using the 2001 Census based mid-year estimates as the starting
point. In addition to the variance and bias associated with our starting estimate from 2001,
this section considers the broader implications of how the census estimates fit within the
cohort component method upon which the rolled forward estimates are built. Key among
these is the consequence of rebasing our mid-year estimates to the Census while deriving
our measure of internal migration from a lagged administrative data set (patient register),
and the impact that this frame mismatch has on the rolled forward mid-year estimates (the
fiescal ator effect o

4.1) Key implications of 2001 base

Uncertainty directly associated with 2001 Census and adjustments to mid-year estimates

The initial base that the mid-year estimates for 2011 were rolled forward from is the 2001
mid-year estimates, which were predominantly based on the 2001 Census. While the
Census is the best available measure of the population it is still an estimate, the count being
adjusted for under enumeration using the Census Coverage Survey (CCS) and Dual System
Estimation (DSE). The use of the DSE method to deal with under-enumeration (bias)
introduces variance into the mid-year estimates.

Figures 4 and 5 show the distribution of relative confidence intervals for the 2001 Census by
age for males and females. For the overwhelming majority of cells the 2001 confidence
intervals are less than +/- 6% but there are particular age groups, notably 20-29 year olds,
where the confidence intervals are wider. For these age groups the uncertainty around the
2001 base is more likely to have had an impact on our population estimates than for most
others.

Figures 4 and 5 Distribution of relative confidence intervals (95%) for the 2001 Census
by age for males and females
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The design of the 2001 Census focused on dealing with undercount through the use of dual
system estimation and the CCS. The CCS also collected information about potentially
overcounted individuals by asking whether there was anywhere else they might have been
counted in the census. A matching study was undertaken based on the responses collected,
resulting in an estimate of less than 0.1 per cent overcount. Further studies have indicated
that this might have been an under-estimate. Based on its matching process, the ONS
Longitudinal Study (ONS LS) estimated that 0.38 per cent of the population responded twice.
A study of duplicates within the census database backed up this finding, estimating that
there was potentially around 0.4 per cent duplicate persons. However, no adjustments were
made to the 2001 Census estimates for overcount’.

Following their rebasing to the 2001 Census, the mid-year estimates for 2001 were
subsequently adjusted for bias that was not accounted for through the use of DSE. For the
majority of age/sex groups in most local authorities this had little impact, but in some local
authorities all age/sex groups were adjusted and in a number of others the number of men
was adjusted upwards. The variance associated with these adjustments is not covered by
the 2001 Census confidence intervals.

Figures 6 & 7 Impact of post census adjustments to mid-year estimates, males and
females
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Note: The above charts show that for around 90% of local authorities for all age/sex groups
other than males aged 20-49, the adjustments made to the mid-year estimates post census
were minor (considerably less than +/-1%). They also show that very few adjustments
resulted in a reduction in the estimate and when this did happen the impact on the estimates
was always small.

Using the patient register as a comparator

The uncertainty around the 2001 mid-year estimates and its likely impact on the 2011 rolled
forward estimates can be crudely evaluated by examining its relationship with the 2001

W1 ewdidie 2001 One Num S NJ / Syadza YSGK2R2{2012)2 Abboy&Brdvga a2y a € Sk NyGQ
http:// www.ons.gov.uk/ons/aboubns/getinvolved/events/events/200%ensussarsmeeting2005/areview-of-the-2001-one-number
censusmethodologyandlessondearnt.pdf
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patient register. The Patient Register Data Service (PRDS)>® contains a record for every
person registered with an NHS GP and contains information on virtually everyone in England
and Wal es. However, t he number of patients on th
estimates in every year since 1961, but this over coverage at national level also hides
pockets of under coverage. Over coverage at the national level is most likely to result from
the presence of some duplicate records and from people who emigrate from the UK, but do
not tell their GP. In terms of under coverage the PRDS does not include Armed Forces
personnel (both home and foreign) who have their own medical system; there may also be
other international immigrants who are not entitled to NHS services and therefore do not
register. It also cannot capture the movement of migrants who were not registered with a
doctor in one of two consecutive years, but who moved during the year. There are two
primary examples of this:

0 Those not on the register at the start of the year: the largest group of these is
babies aged less than one year, but also includes international immigrants or
those leaving the armed forces

0 Those not on the register at the end of the year: this includes those who died,
enlisted in the armed forces or who emigrated overseas within the year

o there is considerable variation in the results when the data are compared by local
authority, age and sex, highlighting that the overall difference comprises a
number of different issues which impact in different ways locally

For 2011, the main findings from comparing the NHS Patient register (reference date of
23 March 2011) with 2011 Census data (reference date of 27 March 2011) are:

a. atthe national level the Patient Register exceeds the Census 2011 estimate
by 4.3% with the bulk of this difference found for people aged between 20 and
64

b. the Patient Register sex ratio (males to females) exceeds the census sex
ratio for people aged 27 to 68 years

c. the local authority level NHS Patient Register count is within three per cent of
the census estimates in 41% of local authorities; 75% of local authorities were
within five per cent of the census estimates and 97% of local authorities were
within ten per cent of the census estimates

There is considerable variation between levels of list inflation for different local authorities
and age/sex groups, although in the majority of cases the patient register represents an
overestimate of the true population. The general level of overestimation across the patient
register means it is generally simpler to detect when the mid-year estimate is likely to be an
overestimate (i.e. above the patient register) than when it is an underestimate.

Swsez YR HAMMY ! RYAYA&AGNI GA GBS 51, ONS, No2 200\RtEpS/awwoBslgidy Nliovs/aboltgns/whb- G A Sy G wS 3
onsare/programmesand-projects/beyond2011/reportsand-publications/sourceseports/beyond201 l--administrativedata-sources
report--nhspatient-register-s1-.pdf

CYoatiaylda y 3 Ly i S NY Ihitp://inviwohs3dldukioh2gviderfiethodiitietifod-guality/spécHic/populatiorand
migration/internalmigrationr-methodology/estimatinginternalmigration-customerguidancenotes--november2012.doc
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The patient register is an imperfect comparator data source and often differences between
the Census and patient register will be more indicative of issues with the patient register than
of any significant deficiency with the Census. Some of the ways in which we mitigate against
indicating patient register deficiencies as issues with the census base are outlined in
Chapter 9. However, the relationship between the patient register and the census is not only
a potential indicator of issues with the 2001 Census itself but can also be indicative of future
inaccuracies in the mid-year estimates.

One example is where the patient register comprises a high proportion of lagged records
(that is, people who have moved but have not yet notified their GP of their new address); as
these lagged records are updated in the years following the Census they generate additional
migration moves that have already been accounted for in the Census.

In real terms this is clearly an issue related to internal migration and not the 2001 base (and
it is discussed in further detail in Chapter 4); however in practical terms there is some utility
in considering it alongside uncertainty related to the 2001 base. This is because some of the
symptoms and consequences of this issue are consistent with what would be expected were
the 2001 mid-year estimate either over or underestimated. This is summarised in Table 1
below.

Table 1, Summary of potential explanation for differences in 2011 related to issues to
2001.

Issue with 2011 rolled Possible 2001 base Symptoms in 2001
forward estimate relative | related issue
to Census based 2011

1. Rolled forward 2001 MYE 2001 MYE > 2001 patient register
higher than overestimated
Census based

2. Rolled forward Missed net internal 2001 MYE > 2001 patient register
higher than inflow prior to 2001,
Census based moves realised after

2001.

3. Rolled forward Missed net internal 2001 MYE > 2001 patient register
higher than outflow post 2001 due
Census based to patient register

population being an
underestimate of actual

population.
4. Rolled forward 2001 MYE 2001 MYE unusually low relative to
lower than Census | underestimated 2001 patient register
based
5. Rolled forward Missed net internal 2001 MYE unusually low relative to
lower than Census | outflow prior to 2001, 2001 patient register
based moves realised after
2001.

The interaction of demographic change and 2001 sampling variability
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The apparent impact of issues related to the 2001 base is mitigated by the real demographic
change that occurs over the decade; this change can either serve to mask or exacerbate any
discrepancies in the 2001 base. The clearest example of this is the over/underestimation of
older aged people in 2001 and the impact of high levels of mortality on these cohorts over
the decade. Over the course of the decade the mortality for older age groups (particularly for
those aged 75 and over in 2001) considerably reduces the size of the cohort; consequently
any over/under estimation in 2001 becomes a greater proportion of the final estimate (see
figure 8). The opposite occurs when any given cohort in a local authority has substantial
population growth over the decade: in this situation the initial over or under estimation due to
the 2001 Census becomes a much smaller proportion of the estimate in 2011. Through
these mechanisms, inherently plausible Census estimates from 2001 can lead to rolled
forward estimates in 2011 that are considerably over or under estimated.

Figure 8 lllustration of how a proportionally small overestimate in 2001 can become a
proportionally larger overestimate in 2011

2001 Census based mid-year Components of change 2011 rolled forward mid-
estimate forage 75+, forcohort, deaththe year estimate forage 85+,
overestimated by 7% mostimportant for 75+ overestimated by 50%

................................ = | Deathsfor
cohort

—— | Actual
population size

--------------------------------- . —t . Actual
|- lation si
; population size

Overestimate Overestimate

2001 Inter-censal decade 2011

4.2) Method for evaluating

We evaluate these issues by comparing the 2001 mid-year estimates against the 2001
patient register. Given the likelihood that a substantial proportion of the differences between
the Census based estimates and patient register is due to deficiencies in the patient register,
the assessment of whether over or underestimation is likely is cautious. Due to wide
variation in patient register inflation by age and sex, each age/sex group is assessed
independently; this allows the underlying discrepancies between the patient register and the
census based mid-year estimates to be controlled for. Further information on the
assessment process is given in Chapter 9.
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5) Impact of internal Migration
5.1) Key issues with internal migration

Between 2001 and 2011 internal migration was measured using transitions between
consecutive patient registers, adjusted for missed student moves using data from the Higher
Education Statistics Agency (HESA) and the 2001 Census’, and subsequently adjusted for
certain categories of missed moves through constraining to the National Health Service
Central Register (NHSCR).

The methods used to measure internal migration are affected by three related issues. Firstly,
moves may be entirely missed where individuals do not notify a GP of a change in address.
Secondly, moves may be lagged: that is, a period of time elapses between a move taking
place and individuals notifying a GP of a change in address. The third issue is a special case
of the second issue: this is where moves are lagged but are also indirectly captured through
rebasing the mid-year estimates to the Census; this results in duplication of moves (referred
to as the Census escalator effect). Through these mechanisms our measured internal
migration is actually a complicated mix of moves captured in a timely fashion, moves lagged
from previous years and moves lagged from previous years that are already accounted for
within the population estimates.

The rate at which moves are missed and lagged is affected by age and sex. Evidence from
this comes from the relationship between Census based internal migration and patient
register based migration from 2001, and from the ONS LS. In broad terms, females are more
likely than males to inform their GP of a change of address and the older the adult the more
likely they are to inform a GP promptly of a change of address. There are some areas where
the individual agency of migrants is mitigated by other factors; a specific example of this is
student local authorities where the inflows of young undergraduates are enhanced by
universities actively encouraging registration at a GP. In conjunction with the use of the
HESA based student adjustment used in the measure of internal migration this means that
moves by 18-19 year olds are generally measured well.

The basic premise underlying the assessment of internal migration is that for each age/sex
group moves are likely to be missed at a reasonably consistent rate irrespective of the local
authority or whether looking at inflows or outflows, as behaviour is related to health needs, a
key determinant of which is age and sex. From this it follows that we will miss more moves in
absolute terms on larger flows than smaller flows; consequently for an age/sex group in a
local authority which experiences net inward migration our measured net inward migration is
likely to be an underestimate, and for those with net outward migration we will see an
overestimate.

" For a comprehensive description of the methods used to estimate internal migration see
http://www.ons.gov.uk/ons/quidemethod/method-quality/specific/populatiorand-migration/internak
migrationmethodology/index.html
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5.2) Evidence

This section provides evidence for the three issues related to internal migration, namely for
moves being completely missed, for moves being lagged and for the census escalator effect.

Evidence for missed moves

The 2011 Census provides evidence that the number of moves captured by the patient
register based measure of internal migration is too low (see figure 9). Figure 9 compares the
number of transitions on the patient register (those individuals with different patient register
local authorities at mid-year 2010 and 2011) with the number of transitions recorded on the
Census (those living in a different local authority a year prior to Census day). This shows
that for those aged 16-49 the number of transitions on the Census was around 250,000
higher for males and 120,000 higher for females than the patient register equivalent. For
those aged 1-15 and 75+ the patient register picks up more moves than the Census. For the
75+ age group this partly reflects moves by individuals who subsequently died that could be
picked up by the patient register but that cannot be picked up by the Census.

Part of the difference between the patient register and Census based estimates of transitions
is addressed by a set of student adjustments made to the patient register data. However,
even after these have been added to the raw patient register transitions they still represent
an underestimate.

Figures 9 Difference between Census and patient register transitions for the year
2010-11.
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Note 1: Census data relates to Apr 2010 to March 27" 2011 while patient register data
relates to mid-year 2010 to mid-year 2011.
Note 2: Patient register data is not the published internal migration data.
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Figures 10 Difference between Census and student adjusted patient register
transitions for the year 2010-11.
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Note 1: Census data relates to Apr 2010 to March 27" 2011 while patient register data
relates to mid-year 2010 to mid-year 2011.
Note 2: Patient register data is not the published internal migration data.

Further evidence comes from the ONS LS, which links Census and patient register
information for about 1% of the England and Wales population. As figure 11 shows, in 2011
the LS found that a substantial proportion of people had different addresses on their Census
records and patient register records in 2011. Given the patient registeré role in driving the
measure of internal migration this implies that some internal moves are not being captured
by changes in the patient register.

Figure 11 Percentage of LS members with patient register local authority different to
2011 Census local authority by quinary age and sex
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Source: ONS Longitudinal Study
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Evidence for lagging

As well as some moves being entirely missed a proportion are lagged. By lagged we mean
that a move is captured by our measure of internal migration in a later time period to when it
actually happened (for example, a move happens in 2011 and we capture it in 2012). The
evidence for this lagging comes from a variety of sources. The most obvious evidence is
seen for local authorities that are home to universities: in these local authorities those
leaving study are often slow to re-register at a GP following a change in address; this leads
to the rolled forward mid-year estimates having an excess of people aged in their 20s. This
is especially noticeable when comparing rolled forward estimates to those based on a
Census. Given the different rates of missed and lagged moves for males and females, a
further effect of lagging is a distortion in the sex ratio of the population; in local authorities
with universities this typically leads to sex-ratios for those in their 20s being excessively
male.

Analysis carried out by Smallwood and Lynch® using the longitudinal study showed that in
the six years following the 2001 Census around half of those with patient register records
indicating they were in a different health authority area eventually moved to their 2001
Census health authority (see Table 2). As would be expected, a proportion of people
eventually registered in a different health authority to their Census location, reflecting further
onward moves following the Census.

Table 2 What happened to individuals enumerated in a different local authority to
their record on the patient register?

Number Per cent

Moves them into their 2001 Census area 6,896 46.6
Moves them into another area 2,239 15.1
Shows an embarkation 42 0.3
Shows a cancellation 1,429 9.7
Died 142 1
Enlisted in the armed forces 76 0.5
Other 78 0.5
No post 2001 Census posting 3,904 26.4
TOTAL 14,806 100

Notes: Postingr ef er s t o the move of a patientdés registratior
Cancellation refers to the removal of a patient from the NHSCR 1 this will normally be because a

General Practitioner has notified that the person has left their practice and can no longer be traced.

Embarkation refers to patient records where the patient has notified the doctor that they are moving

abroad. Technically anyone who goes abroad for more than three months should notify their doctor.

Source: ONS Longitudinal Study, from Smallwood & Lynch, An analysis of patient register data in
the Longitudinal Study i what does it tell us about the quality of the data?

® Smallwood & Lynchn analysis of patient réster data in the Longitudinal Studywhat does it tell us about
the quality of the data?http://www.ons.gov.uk/ons/rel/populationtrendsrd/population-trends/no--141--
autumn-2010/ananalysisof-patient-registerdata-in-the-longitudinatstudy---what-doesit-tell-us-about-the-
quality-of-the-data. pdf
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The LS also provides some indication of the rate with which people eventually register in the
same health authority area that they were enumerated in on the Census; this is shown in
figure 12. The key points are :

1 that the rate of catch up is higher for females than males
9 that more than half of those eventually registering in the same health authority do so within
12 months

1 that more than 75% of females are registered in their Census health authority by 24 months

1 that slightly less than 75 % of males are registered in their Census health authority by 24
months

Figure 12 Time taken to move to 2001 Census local authority

Per cent
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Source: ONS Longitudinal Study, from Smallwood & Lynch, An analysis of patient register data in
the Longitudinal Study i what does it tell us about the quality of the data?
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Evidence for Census escalator effect

The Census escalator effect is a logical extension of patient register lagging and the periodic
rebasing of the mid-year estimate series to a Census (see figure 13 for an illustration of this).
The evidence for the Census escalator effect comes from some of the discrepancies we see
between the rolled forward and Census based estimates. The clearest and most extreme
example is in Oadby and Wigston in Leicestershire, leading to the reduction of the estimate
for one particular cohort to zero. Further evidence can be seen in other student local
authorities as well as in areas which are prominent destinations for new graduates.

Figure 13 lllustration of Census escalator effect

2011 rolled forward mid-

year estimate for cohort X
inLAY overestimated due
Components of change tolagged internal inflows.
forcohort:

2001 Census based
mid-year estimate for
cohortX,in LAY
estimated accurately

International Migration
Internal Migration
Death

For simplicity assume net
zeroin the real world.

2001 patientregisterfor > - = Overestimate

cohortX in LA ¥ missing
recentinternalinflows

_____________________ > | Missedinternal
inflows prior to
Censusrealised
on patientregister

2001 Inter-censal decade 2011

In the above scenario it is assumed that the main issue is that those not on the patient
register in their Census location in 2001 will subsequently register there. However, the same
effect also occurs if those estimated in a given local authority at Census, but with a patient
register record elsewhere, subsequently move to another local authority after Census and
register at a GP. Rather than correctly generating an outflow from their local authority at
Census they will erroneously generate an outflow from their lagged patient register local
authority. The eventual impact of this is that their Census local authority becomes
overestimated and their previous patient register local authority underestimated. The
opposite situation can occur when the patient register is overestimated relative to the
Census.
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Justification for not stratifying geographically

The principle difficulty in measuring internal migration using patient register change is that
we are relying on individuals to register their change of address promptly with a GP following
a move. There is evidence that intervals between visits to GP surgeries varies by sex and
age, with females of all ages visiting a GP more regularly than males, and it is likely that this
has a significant bearing on the lengths of lags that occur in our measured internal migration.
There are likely to be other characteristics of individuals and areas that will have a bearing
on how well internal migration is measured but these are less well understood. Were the
objective of this exercise to produce a viable alternative data set of internal migration
estimates then greater consideration of these factors would be necessary. However, it is our
contention that variations in registration habits by age and sex are sufficient for illuminating
the likely patterns of internal migration error.

Moves to study

We also know that the level of missed moves is lower and the length of lags are relatively

short when an external body, for example a higher education institution, organises the

registration process. Our measur ement of these O6to studybo
use of HESA data, and it is thought that very little of this flow is not captured. This is

illustrated by the particularly close relationship between the estimates of populations aged

18 and 19 in each local authority (shown in figures 1 and 2 in section 1).

5.3) Method for evaluating

An exploratory series of population estimates incorporating an adjusted version of internal
migration has been created. The adjustments to internal migration are designed to account
for missed moves, lagged moves and the census escalator effect; they are not designed to
fully account for the levels of these discrepancies but are designed to create a series of mid-
year estimates that incorporate some of our assumptions regarding what we might expect
internal migration to actually look like. This is accomplished through using a series of
adjustment factors, which vary by single year of age, sex and by year; no account is made
for local authority variation. This is consistent with the hypothesis that the primary cause of
internal migration issues are the actions of individual agents rather than any endemic issues
with patient registration systems.

It is important to note that because the intention of this work is not to produce improved
internal migration figures but rather to highlight the age/sex/LAs groups where internal
migration is most likely to have negatively impacted the estimates. The actual level of
missed/lagged moves is not critical to this assessment; rather it is the relationship between
the level of missed/lag moves for each age and sex group that is important.

The creation of the adjustment factors is based around evidence from the 2001 Census
about the differences between the patient register based and Census based internal
migration, along with information from the Longitudinal Study about the number of
individuals, by age and sex, who were enumerated in a different local authority from their
address on the patient register. The logic involves calculating a minimum number of extra

Office for National Statistics 21
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moves that would be required to move everybody to the correct local authority of residence
and then using this as a scaling factor with which to inflate the measured internal migration
flows.

The process is as follows

1. For each 5 year age group multiply the proportion of ONS LS records with
different local authorities on the PR and Census with the 2011 Census based
mid-year estimates. This provides an estimate of the total error on the PR in
absolute terms and is an estimate of the number of extra internal moves
needed to bring the PR into perfect agreement with the 2011 Census.

2. Add the product from stage 1 to the total number of internal moves recorded
for each quinary age group in the decade 2001-2011.

3. Divide the product of stage 2 with the number of internal moves recorded for
each quinary age group in the decade 2001-2011; this is the scaling factor
required for our internal migration.

Summary of stage 1-3

i POV OEXFOENOADOO DED QD E DRI
Ot Q0 QDA MWEDND € |
Ot 0QD & Wi

Where

% PR no match = percentage of LS records where Census and patient register LA of
residence do not match (in 2011), for each quinary age group.

Internal Moves = Internal migration for each quinary age group over the decade 2001-2011.
Population = Number of people in each quinary age group in 2011.

4, Missed moves occur across the decade, however the biggest share of these
will have been missed in the most recent year and the smallest share in the
earliest year. Moves missed in the early years of the decade may have been
picked up in subsequent years as lagged moves. Consequently larger scaling
factors are applied to the most recent year with smaller factors for earlier
years. The assumption that has been made is that half of unaccounted for
missed moves occurred in the most recent year, a quarter in the year before,
an eighth in the year before that and so on.

5. For 2001 the scaling factors used are less than one (they deflate rather inflate
the internal migration estimates). Firstly, this reflects the likelihood that most
missed moves from 2001 will be picked up at some point in the decade
afterwards (therefore no inflation is required). Secondly this is because the
internal migration for the early part of the decade will be composed of a

Office for National Statistics
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substantial proportion of lagged moves that occurred prior to the 2001 Census
and that are already accounted for in the Census based mid-year estimates
for that year. The scaling factor for each age group is directly related to
amount of lagged moves left to be made at the end of the decade as indicated
by the ONS LS.

C YD O AMESD 9 O Q6 QO AWECD ¢ |

6. The initial assessment of the minimum number of extra moves required to fix
the patient register (that is move everyone to their location on the 2011
Census) and by extension the mid-year estimates that are driven by PR based
internal migration is crude. The internal migration estimates used in the mid-
year estimates make use of other information to deal with some of the
deficiencies of PR based internal migration. In particular, special attention was
paid to the movement of students to and from study. Analysis of the
population estimates suggests that the to-study adjustment made using HESA
data was quite successful. Consequently we have set our scaling factors for
those aged 18 and 19 to zero throughout the decade.

7. The final scaling factors used are outlined in figure 14. Further details on the

impact of applying scaling factors to internal migration are provided in
Appendix 1.
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Figure 14 Summary of scaling factors used for each age group and year
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6) Impact of international immigration
6.1) Key Issues with international immigration

Measuring international immigration to the level required to drive the cohort component
model is not straightforward. The core information that informs our measure of both
immigration and emigration comes from the International Passenger Survey. On an annual
basis this achieves several thousand contacts with long term migrants. This is sufficient to
provide robust measures of international migration at the national level but not sufficient to
provide measures of international migration for each local authority by single year of age and
Sex.

Between 2001 and 2011 a number of different solutions were implemented to deal with the
shortfall between the data available from the IPS and the data required for the mid-year
estimates. Broadly speaking these can be described as a modelling approach and
apportionment by administrative data. The modelling approach used the relationship
between IPS immigration and covariates from other data sources that were significant at an
intermediate geographic level to drive immigration at the local authority level. A new method
was proposed in 2010 that used direct apportionment by administrative data. Under this
method the IPS inflow was divided into streams depending on the main reason for migration,
and each stream was then apportioned to local authorities using appropriate administrative
data®. Following both the modelling and apportionment methods an age and sex distribution
is applied to each local authority inflow; this was informed by the 2001 Census and from
PRDS data on the change in population in each area.

6.2) Evidence for issues

That the estimation of total net international migration explains some of the discrepancy
between the rolled forward and census based estimates can be inferred from the national
level discrepancy. The national population estimate, split by age and sex based on the 2011
Census, was larger than the equivalent rolled forward mid-year estimate. It is possible that
part of the explanation for this difference may have been that the population estimated by
the 2001 Census was too low. However, it is also likely that the net international migration
and international immigration in particular were partly responsible for this difference.

Using data from GP patient registrations

There are a number of administrative data sources that count the activity of international
immigrants; these include the migrant workers scan (MWS), data on foreign students from
HESA and data on GP registrations to those previously resident outside the UK (called Flag
4s). The utility of these data sources is reflected in their use to distribute international
immigrants to local authorities. Furthermore the change in methods to using direct
apportionment to administrative data led to indicative rolled forward mid-year estimates that

® Further details on these methods can be foundhtip://www.ons.gov.uk/ons/guidemethod/method-
qualityimps/improvementsto-localauthority-immigrationestimates/index.html
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had a closer fit to Census based mid-year estimates than those using the previous modelling
of international immigration.

Of the administrative data sources available data on Flag 4s has the greatest potential to
fully cover all migrants (with the notable exception of moves by foreign armed forces
personnel):

firhe GP Patient Register data potentially captures all migrants regardless of age and
employment status and includes migrants belonging to all four streams (workers,
students, other and returning)a *°

It is important to note that Flag4s are not a precise proxy for data on international migration
and that this work does not endorse them as a more reliable way of measuring international
immigration. There are a number of conceptual, definitional and data quality issues which
would make it unfit for this use, for example:

T

T

Not all long-term migrants will register at a GP whilst they are present in the UK; this
is particularly likely for young men.

Some long-term migrants will register at a GP after they have already been present
for a period of time; this can result in Flag 4s being generated in the wrong year, for
an individual at the wrong age or indeed in the wrong local authority due to an
internal migration move following their initial international immigration.**

Short-term migrants can register at a GP and will also generate Flag 4s.

If an international migrant registers at a GP and then re-registers at a GP elsewhere
soon after, the Flag4 demarcation will be lost.

Despite these flaws the data on Flag4s remains a useful, albeit not infallible, source of
information on international immigration. The central themes underlying our assessment of
international immigration using Flag4s are that:

1)

2)
3)

4)

The five and half million Flag4s generated over the decade 2001-2011 provide some
useful intelligence on the age, activity and geographic location of international
immigrants over the decade 2001-2011.

Flag4s are the only administrative data source that can potentially cover all
immigrants.

As international immigration to a given area for a given age group increases the
number of Flag4s in an area for that age group will generally increase.

In areas where there are a high number of new Flag4s and a relatively low number of
international immigrants this can be an indication of missed international immigration.

See local area migration indicators
http://www.ons.gov.uk/ons/taxonomy/index.html?rd=Local+Area+Migration+Indicators

In terms of population accounting the Flag4s weakness of picking up where people eventually register at a
GP rather than their initial destination may be beneficial. The methods used to account for migration cannot

pickup onward internal migration moves by international migrant who arrived in an area but did not register

at a GP before moving elsewhere. It may be that the use of Flag4s, an activity based indicator, would pick up

iKS
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5) In areas where there is a high number of international immigrants but a low number
of new Flag4s this can be an indication of overestimation of international immigration.

6) Not all differences between Flag4s and international immigration can be ascribed to
deficiencies in international immigration; some will be due to deficiencies in the
Flag4s as a proxy for international immigration. Consequently not every difference is
identified as a problem.

Comparing Flag4s and LTIM inflows for 2001-2011

Over the course of the decade there were 2% more Flag4s than LTIM inflows. During the
first half of the decade LTIM inflows were usually higher than Flag4s but from 2007-8 onward
the number of Flag4s exceeds the number LTIM inflows (see table 3). The differences in
numbers between Flag4s and LTIM inflows over the decade are likely to be the
consequence of several different issues acting together; some of these are related to Flag 4s
capturing the activities of a slightly different segment of the population to the target group of
long-term international immigrants. Some will be due to timing differences between the two
data sources, and in particular the lagging that tends to affect patient register based data.
Some will be related to the uncertainty inherent in the LTIM estimates (IPS sampling error
etc). The reconciliation work that took place following the 2011 Census has already identified
some areas in which IPS based international immigration understated the level of flows. For
example the flow of EU immigrants is thought to have been understated by around 250,000
over the decade and was patrticularly concentrated around the period 2005-2009. See
fExplaining the difference between the 2011 Census Estimates and the rolled forward
population estimatesd? for further information on this.

Table 3 Comparison of LTIM inflows and Flag4s 2001-2011, England

and Wales
% Diff
% Diff Revised
LTIM Orig LTIM  LTIM LTIM to
Original Flag4 to Flag 4 Rebased Flag4
2001-2002 461,000 430,000 7% 462,000 7%
2002-2003 480,000 457,000 5% 482,000 5%
2003-2004 497,000 473,000 5% 498,000 5%
2004-2005 555,000 535,000 4% 599,000 11%
2005-2006 521,000 567,000 -9% 564,000 -1%
2006-2007 548,000 599,000 -9% 608,000 1%
2007-2008 512,000 606,000 -18% 571,000 -6%
2008-2009 506,000 595,000 -18% 542,000 -10%
2009-2010 516,000 622,000 -21% 529,000 -18%
2010-2011 539,000 632,000 -17% 549,000 -15%
2001-2011 Total 5,135,000 5,516,000 -7% 5,404,000 -2%

2 hitp://www.ons.gov.uk/ons/guidemethod/method-quality/specific/populatiorand-migration/population
statisticsresearchunit--psru-/examiningthe-differencebetweenthe-rolled-forward-mid-2011-population
estimatesand-2011-censusbasedmyes.pdf
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Comparing the overall number of Flag 4s over the decade with the number of international
immigrants over the decade provides some hints of the overall discrepancies found between
the rolled forward and census based mid-year estimates; this is illustrated in figures 15 and
16. For example:

T

The 2011 Census based mid-year estimates have higher populations of children than
their rolled forward equivalents; the difference between international immigration and
Flag4s has a similar discrepancy.

The Flag4s suggest that the number of male international immigrants aged 20-29
was overestimated; the Census found that the number of males aged 20-29 in the
rolled forward mid-year estimates was overestimated to a similar magnitude.

The Flag4s suggest that the number of female international immigrants aged 25-39
was underestimated over the decade and the census based mid-year estimates
found that the number of females aged 25-39 was underestimated to a similar
magnitude.

Above age 40 the Flag4s suggest that LTIM overestimates male international
migration and underestimates female international migration; this differs from the
indications derived from the Census. The Census data suggests that LTIM
underestimates both male and female international migration above age 40.

Figure 15 Difference between Flag4s and international immigration estimates by age
and sex, 2001-2011
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Figure 16 Difference between Census based and rolled forward estimates by age and
sex, 2001-2011
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As previously mentioned international immigration is not the only possible reason for the
discrepancy between census based and rolled forward estimates at the national level. The
impact of the 2001 Census and international emigration also need to be considered.
Additionally, some of the features seen in the comparison of Flag4s and international
immigration are consistent with other explanations. One of these relates to interactions
between young males and GPs being less frequent than for other elements of the
population, leading to there being fewer Flag4s than international migrants due to
differences in behaviour. Similarly, there is a body of evidence that women make greater use
of primary healthcare and this may be reflected in the greater number of Flag4s than
international immigrants for females as a high proportion of short term migrants may register
at GPs and generate Flag4s.

Comparing 2011 Census immigration data to LTIM data for 2010-11

The 2011 Census provides data on international immigration through the question on place
of usual residence a year ago; comparisons with LTIM data were carried out as part of a
report on the quality of Long-term Internal Migration estimates®®. As with comparisons
between LTIM and Flag4 data there are definitional and timing differences to be taken into
account.

The 2011 Census international immigration data corroborates many of the broad issues
raised by the comparison of LTIM (Figure 17) with the number of Flag 4s (Figure 18), and
the size of differences between census and Flag4 (Figure 19) data are substantially smaller

13 Quality d LongTerm International Migration estimates from 2001 to 2011,
http://www.ons.gov.uk/ons/rel/migration1/longterm-internationatmigration/quality-of-long-term-
internationatmigration-estimatesfrom-2001-to-2011/sty-quality-of-ltim.html
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than differences between Census or Flag4 data and LTIM international immigration. For

example:

1 The total number of immigrants on LTIM (539,000) looks like an underestimate when
compared to Census based international immigration (612,500) and the number of
Flag4s (632,000).

1 The number of immigrant children (aged 1-15) on LTIM looks like an underestimate
when compared to the Census and Flag4s.

1 The number of immigrant males aged 16-49 on LTIM looks like an overestimate
when compared to the Census and Flag4s.

1 The number of immigrant females aged 16-49 on LTIM looks like an underestimate
when compared to the Census and Flag4s.

1 The number of international immigrants aged 50+ on the Census is larger than the
estimate from LTIM and the count from Flag4s.

1 While the count of female Flag4 counts and Census international immigrants both

indicate that LTIM is an underestimate of the real level of international immigration
there is a substantial difference in the size of the issue indicated by each source
(20,000 from the Census; 45,000 from Flag4s).
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Figure 17 Difference between 2011 Census international immigration and 2010-11
LTIM immigration
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Figure 18 Difference between 2011 Flag4s and 2010-11 LTIM immigration
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Figure 19 Difference between 2011 Flag4s and 2011 Census immigration
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Relationship between Flag 4s, 2011 Census international immigration and LTIM immigration
at local authority level by age and sex

Looking at the relationship between Flag 4s, Census and LTIM immigration by age and sex
at local authority level provides further weight to the use of Flag4s in the construction of
counterfactual mid-year estimates to assess the issues with immigration. Were LTIM and/or
Flag 4s a good reflection of the true level of international immigration, and the true level was
well indicated by the Census, we might expect the relationship with Census to be
represented by a linear relationship with a slope of near 1, an intercept of near 0 and a
correlation (R) of near to 1.

In practice the relationship between Flag 4s and Census is arguably just as strong as the
relationship between LTIM and Census. For ages 1 to 24 for both males and females the
relationship between Flag4s and Census is arguably stronger than the equivalent for LTIM
and Census, indicated by higher correlations (see figures 19 and 20) and slopes with
gradients nearer to 1 (figures 21 and 22). For ages 25-34 the Flag 4/Census relationship is
stronger than the LTIM/Census relationship for females but weaker for males, above age 35
the Flag 4/Census relationship has a poorer correlation than the equivalent LTIM/Census
relationship. However, it is important to bear in mind that migrants aged under 35 accounted
for around 70% of the total international immigration flow for 2011 and it is these age groups
where population estimates are at most risk of error.
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Figures 19 & 20 Correlation of relationships between Flag 4s, 2011 Census
international immigration and LTIM immigration, by local authority, age and sex

(males left, females right)
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Figures 21 & 22 Slope of relationships between Flag 4s, 2011 Census international
immigration and LTIM immigration, by local authority, age and sex (males left, females
right)
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Figures 23 & 24 Intercept of relationships between Flag 4s, 2011 Census international
immigration and LTIM immigration, by local authority, age and sex (males left, females
right)
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6.3) Method for evaluating

To evaluate international immigration we create a version of the mid-year estimates in which
the number of Flag 4s has been substituted for our IPS based international immigration. This
alternate version of the mid-year estimates is then compared against the published mid-year
estimates and the percentage difference between each quinary age/sex group in each local
authority is calculated.

The comparison of the published mid-year estimates with a series incorporating Flag 4s,
instead of our best estimate of long term international migration, is intended to highlight
areas/age groups where substantial differences in the population estimates result from using
a data series measuring broadly the same phenomena. By its very nature this comparison
conflates together a number of issues, some of which are related to deficiencies in Flag4s as
a measure of international immigration, but some will be related to deficiencies in the way we
estimate international immigration.

Due to the conflation of a wide range of issues together the majority of differences between
the published MYEs and those incorporating Flag4s allow a degree of leeway between the
series before we consider there to be the need to flag a potential issue. The degree of
leeway allowed is based on the spread of data; values within 1 standard deviation of the
mean percentage impact are considered to be within this leeway. For international
immigration this means that differences of less than +/-4% on the population estimate are
not flagged as an issue; this equates to about 80% of all LA age/sex groups for international
immigration.
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7 Impact of international emigration
7.1) Key Issues with international emigration

The measurement of International emigration by age and sex for each local authority in
England and Wales has the same basic issues as the measurement of international
immigration. The basis of our measure of emigration comes from the International
Passenger Survey: on an annual basis this achieves several thousand contacts with long
term migrants, a level sufficient to provide robust measures of international migration at the
national level, but not sufficient to provide measures of international migration directly for
each local authority by single year of age and sex.

Between 2001 and 2011 the number of international emigrants from each local authority was
estimated using statistical modelling. The modelling approach used relationships between
IPS emigration and covariates from other data sources that were significant at an
intermediate geographic level to derive estimates of emigration at the local authority level.
Following this, an age distribution is applied to each local authority outflow; this is informed
by data from the IPS at the national level, cluster analysis and information on the age
distribution of international immigrants.

7.2) Evidence

There is little available evidence as to the likely contribution of international emigration to
inter-censal discrepancies. This reflects the lack of administrative comparator data or
information from the 2011 Census. However, given the broad similarities between the
methods for measuring international immigration and emigration, particularly during the first
half of the decade, and the issues for immigration that were discusses in chapter 5 it can be
reasonably inferred that a similar or higher level of uncertainty probably exists for emigration.
The reasoning for this is as follows:

1 Initially both international immigration and emigration at the local authority level were
estimated using statistical modelling.

1 Following the introduction of the improved method of apportioning international
immigrants rolled forward population estimates moved closer to their census
equivalents.

1 As international emigration is still estimated using a statistical model, we can
probably infer that it is subject to a similar degree of error as international
immigration using a broadly similar statistical model using similar data sources used
to be.

7.3) Method for evaluating

For international emigration no assessment is made of whether it is likely to have led to
either over or under estimation. This is a reflection of the lack of comparative data upon
which we can derive an assessment. Even though it is not possible to provide any indication
(on a consistent basis) of whether international emigration may have led towards over or
under estimation it is useful to know whether the level of emigration moves occurring is likely
to have been high or low. Where the level of moves is low it is unlikely that any mis-
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measurement of international emigration could have a significant effect on the mid-year
estimates and we can eliminate emigration as a possible driver of discrepancy.
Consequently we calculate the rate/flow of international emigration by age and sex to
provide an indication of the relative flow size for each age/sex group in each local authority.
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8) Impact of School boarders
8.1) Key Issues with measuring the moves of school boarders

Between 2001 and 2011 the rolled forward mid-year estimates methodology assumed that
the movements of children to and from boarding school were not covered by changes in the
patient register and a special adjustment was made to the population estimates to reflect
these movements. Analysis of the mid-year estimates towards the end of the decade
showed that these movements were being captured by change in the patient register and
that the movements of school boarders were effectively being double counted.

The effect of double counting the movements of school boarders had two impacts on the
mid-year estimates: firstly, it led an to overestimate of the number of children in local
authorities with boarding schools; secondly it led to an underestimate in these local
authorities of some cohorts that previously contained boarding school pupils. The
mechanism driving the first issue is relatively straightforward; the number of children was
overestimated in areas with boarding schools because their movements to boarding schools
were double counted. The mechanism driving the second issue is more complex.

1) The mid-year estimates double counted school boarder moves; this led to an
overestimate of the number of school boarders in local authorities where there are
boarding schools. Moves by school boarders both into and out of their local authority
of study were double counted.

2) Every 10 years there is a Census and the mid-year estimates are rebased to be
consistent with this. In areas with boarding schools the overestimate of school
boarders is resolved as the Census provides a more accurate estimate of the
population.

3) However, the mid-year estimates continue to measure the movements of school
boarders twice. In the years following the census the movements of those leaving
boarding schools (at age 18/19) are counted twice. The combination of an accurate,
Census based, mid-year estimates and a doublecount of 6out 6 moves i ne
to an underestimate for these cohorts. This is illustrated by figure 25.
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Figure 25 lllustration of school boarder issues
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The age distribution of internal migration shows that in local authorities with large numbers of
school boarders there are clear indications that inflows consistent with pupils moving to
boarding school, a discrete peak at age 14, are being picked up (see figures 26-29).

Figure 26-29 Internal migration inflows for local authorities with boarding schools
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8.3) Method for evaluating

The school boarder issue can be evaluated by comparing the published mid-year estimates
for 2011 against an equivalent set of mid-year estimates corrected for the double counting of
school boarder moves. This is accomplished by taking off the school boarder special
adjustment for 2011 (removing the double count into boarding schools) and adding back the
school boarder special adjustment for 2001 (removing the double count out of boarding

schools).

|
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9) Uncertainty associated with the 2011 Census
9.1) Keyissues

The 2011 Census on which the 2011 based mid-year estimates are built provided estimates
of the population which are subject to sampling error. The sampling error in Census
estimates primarily derives from the use of dual system estimation to account for those
individuals not enumerated by the Census (approximately 6% of the population). Some of
the difference between the Census based and rolled forward estimates will be due to the
uncertainty around the 2011 Census based estimates. This assessment aims to comment on
whether or not the Census based estimate is statistically different from the rolled forward
estimate. However, some caveats need to be considered when making these comparisons.
The confidence intervals for 2011 are for the 2011 Census, not for the mid-year estimates,
and this has two main implications. Firstly, the Cls from the Census refer to slightly different
cohorts (mid-year is approximately 3 months after Census day) and secondly the Census
based MYEs are subject to uncertainty associated with the cohort component method which
is not covered by the Census Cls.

9.2) Method for evaluating

Calculate whether the rolled forward estimate for 2011 falls within the range of Census
based MYE +/- 2011 Census Cls.
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10) Armed forces

The mid-year estimates account for armed forces personnel and prisoners in a different way
to the remainder of the population. Their movements are not captured by the methods used
to estimate internal or international migration'*. Armed forces personnel can be significant
contributors to discrepancies between census based and rolled forward estimates for a
number of reasons. Firstly armed forces personnel can account for a large proportion of the
population in some local authorities (most notably Forest Heath and Richmondshire).
Secondly the numbers of armed forces personnel can change rapidly between years as old
bases are closed and the structure of the armed forces changes. Thirdly, in the case of
home armed forces the distribution across the country was partly dependent upon data from
the 2001 Census; by 2011 this was 10 years old and introduced uncertainty into the
estimates.

As part of the Quality Indicators for the mid-year estimates'®, any indicator relating to the
number of armed forces in an area is already published and this has been incorporated into
the approach outlined here.

1 Further information on these methods can be foumitp://www.ons.gov.uk/ons/quidemethod/method-
quality/specific/populatiorand-migration/pop-ests/populatiorestimatesfor-las/index.html

15 hitp://vww.ons.gov.uk/ons/quidemethod/method-qguality/imps/latestnews/uncertaintyin-la-
mypes/index.html
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11) Assessing impacts and assigning scores

The strategies outlined in sections 3 to 8 for evaluating the impact of each component are
indicative of potential issues with the mid-year estimates but should not be considered
definitive. In constructing exploratory population estimates we are not seeking to produce
better estimates than those currently available; rather we are seeking to highlight areas
where the published estimates differ considerably from a reasonable alternate viewpoint. As
we are not able to compare the published mid-year estimates against versions of the
population estimates that have been comprehensively fixed for issues relating to any given
component, there can be a wide degree of uncertainty regarding the comparisons we make.
Taking the raw values as a simple indication of whether or not an estimate was likely to be
over or underestimated due to any given component would lead to a substanti a | ri sk of of
p o s i tthavig imdicating issues where no issue exists or where there is significant
uncertainty surrounding our methods. To counter this, the distribution of differences for all
cells is examined to evaluate whether or not any given cell is a relatively extreme value. In
particular this examination looks at:

1 the mean value of all differences to assess whether or not there is any systematic
bias (for example we generally expect the patient register to be higher than the mid-
year estimates).

9 the spread of the data (standard deviation) to assess how much variability there is
and consequently where differences are not a robust indicator of issues.

Example 1 Male internal migration.

When we examine the distribution of differences between the published internal migration
estimates and our exploratory version we find that the mean difference is about -0.1% and
that the standard deviation is 1.4%. These figures indicate that there is no substantial bias
towards over or under estimation due to internal migration as the mean is very close to zero;
this is not unexpected given that internal migration is purely an issue of distribution. Were we
to be directly comparing the published series against a superior version of the mid-year
estimates with perfect internal migration, then any difference between the two series would
be clear evidence of an issue with internal migration. However, we are comparing the
published series against a relatively crude exploratory series and it is our assessment that a
proportion of this variation may be due to the crudity of the exploratory series.

Figure 30 shows the distribution of differences between the published rolled forward mid-
year estimates and our alternate version. Approximately 76% of differences fall within one
standard deviation of the mean and we have taken the decision that this range of our
distribution cannot be reliably used as an indicator of probable issues due to internal
migration.
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Figure 30 Histogram of differences between published mid-year estimates and
exploratory estimates for internal migration, males
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Example 2 Female international immigration.

For female international immigration we have a mean difference between our published and
exploratory MYEs of -1.4%; this corresponds to the Flag 4 count for females generally being
higher than the equivalent international immigration estimate. In using Flag 4s to create an
alternate exploratory set of population estimates we have made the implicit assumption that
they provide a reasonable approximation of the truth of international immigration. In
particular, that they are neither prone to systematic over or under estimation. Given this
starting point, it follows that the difference between the population estimates based on
international immigration and Flag4s is due to issues with our estimates of international
immigration and that the mean difference between the two sources is an indication of the
baseline underestimate of female international migration between 2001 and 2011.
Consequently we exclude it from our determination of whether a given cell is likely to be over
or underestimated.

The standard deviation around the mean is 9.8% and around 96% of cells fall within this
range. The standard deviation is inflated by a small number of cells where there is a
particularly poor relationship between the published and exploratory series (potentially
related to the crudity of the exploratory series) and this means that there is an increased risk
that areas with genuine issues with international immigration may not be flagged. To mitigate
this we have calculated a standard deviation for the middle 98% of cells. This provides us
with a standard deviation of 2.9% around a mean of 1.4% and we have used this in our
assessment of whether or not international immigration is likely to have adversely affected
the mid-year estimates. Consequently, differences between published and our exploratory

Office for National Statistics

43



Vgl Office for
A National Statistics Understanding the causes of discrepancies between

rolled forward and census based mid-year estimates for 2011

estimates of less than 2.9% are not assumed to be a reliable indication of a difference
between the two series. Figure 31 shows the distribution of differences between our
published and alternate series; this shows that the typical (modal) difference between the
two series is close to zero but that a higher number of cells have higher alternate mid-year
estimates. Approximately 21% of cells are flagged as being at risk of an issue with
international immigration.

Figure 31 Histogram of differences between published mid-year estimates and
exploratory estimates for international immigration, females
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Example 3, Impact of the 2001 base males.

t

In evaluating the 2001 base we use the patient register as a direct comparator. However,
is widely known that the patient register systematically overestimates the population
nationally as it includes a number of short term migrants and international emigrants.
Consequently, we attribute some of the difference between the 2001 mid-year estimates and
the patient register to inadequacies in the patient register as an indicator of the population.

Furthermore the degree to which the patient register is inflated varies by age and sex (see
figure 32), this lack of homogeneity makes it necessary to evaluate each individual age/sex
group separately. In evaluating the 2001 base we use both the mean difference (an
indication of the overriding level of over/under estimation in the patient register) and the
standard deviation of differences between PR and Census based mid-year estimates. In
addition we also hard code all circumstances where the mid-year estimate is higher than the
patient register as a potential overestimate risk.

Figure 32 Patient register list inflation by age and sex, 2001 (age as at 2011)
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Figure 33 shows the percentage difference between patient register and mid-year estimate
in 2001 necessary to generate each risk score. This shows that for some age groups the
patient register needs to be more than 20% higher than the mid-year estimate for any risk of
underestimate to be indicated, while for some others a difference of 5% is sufficient. Figure
27 also demonstrates the extent to which our indication of overestimation (that is mid-year
estimates being higher than patient register) is more sensitive than our indication of
underestimation.

|
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Figure 33 Differences between patient register and MYE in 2001 required to generate

each score, by age (males)
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Table 4, Summary of approaches for each component
Component Approach
2001 Base 9 Stratify by age and sex to account for varying levels of bias

national overestimation.

overestimation.

inherent in patient register.
1 Use the mean difference between PR and 2001 MYE in
assessing whether there is an issue as PR is subject to

1 Where MYE is greater than PR take as an indication of

Internal Migration 1 Stratify by sex, all differences smaller than one standard

comparator data.

whether there is an issue.

deviation are assumed to be potentially related to quality of

1 Use the mean difference between MYE series in assessing

International 1 Stratify by sex, all differences smaller than one standard
immigration deviation are assumed to be potentially related to quality of

comparator data.

discrepancies.

1 Ignore the mean difference between MYE series in assessing
whether there is an issue as the assumption is that the Flag4s
highlight national level discrepancies as well as distributional

School boarders 1 Stratify by sex, all differences smaller than one standard

comparator data.

deviation are assumed to be potentially related to quality of

9 Ignore the mean difference between MYE series in assessing
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whether there is an issue.

International
emigration

Stratify by sex, all differences smaller than one standard
deviation are assumed to be potentially related to quality of
comparator data.

Use the mean difference in assessing whether the flow is
powerful enough to adversely affect the final estimates.

Discrepancy between
2011 Census and
rolled forward
estimates

Stratify by sex, all differences smaller than one standard
deviation are assumed to be potentially related to quality of the
2011 Census.
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12) Results

This chapter provides information on the sensitivity of our assessments (that is the
percentage difference between the published and our alternative MYE required for each
score) along with an indication of the age/sex distribution for each score for each
component.

12.1) Impact of school boarders

Figures 34 & 35 show the sensitivity of our assessment of the potential impact of the mis-
measurement of school boarders. This shows that not all differences are flagged up; only
where the potential impact on the estimates is greater than +/- 4% is it indicated as a
potential impact on the population estimates. Figures 36 & 37 show the distribution of local
authorities that were flagged up as potentially being affected by the mis-measurement of
school boarders. The key issues to note are:

i.  That for those aged 10-19 the school boarder issue leads to overestimation in
approximately 10-15% of local authorities; in a small number of local authorities
the 5-9 age group is affected.

ii.  For cohorts aged 20-29 the school boarder issue leads to underestimation in
approximately 14-17% of local authorities for males and 12-15% for females.

iii.  For cohorts aged 0-4 and 30+ the school boarder issue does not have any impact
on population estimates.

Figures 34 & 35 Percentage difference between published and exploratory mid-year
estimates necessary to generate each risk score.
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Figures 36 & 37 Proportion of local authorities flagged as being potentially affected by the mis-

measurement of school boarders
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12.2) Internal Migration

For males any differences of more than +/- 1.4% between the exploratory and rolled forward
series is highlighted, whereas for females any differences of +/-1% or greater are flagged.
This means that the assessment for females is slightly more sensitive than the assessment

for males.

Key points:

I.  For ages 18 and 19 the assumption has been made that few moves are
missed by the method of internal migration used between 2001 and 2011.
This is reflected by there being relatively few local authorities with internal
migration issues for 15-19 year olds.

Il.  Issues with internal migration are most likely for the 20-29 year old age
groups; this reflects the high volume of moves that occur for this group and

their high level of lagged and missed moves.
For ages 30-34 around 16% of local authorities for males and 11% for females

are likely to be overestimated as a consequence of internal migration; this
reflects the census escalator affect. About 16% of local authorities for males
and 17% for females are likely to be underestimated due to this effect. Local
authorities that are the most likely to be underestimated are those with higher

education institutions.
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Figures 38 & 39 Percentage difference between published and exploratory mid-year
estimates necessary to generate each risk score.
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Figures 40 & 41 Proportion of local authorities flagged as being potentially affected by the mis-
measurement of internal migration
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The sensitivity of assessments made for males and females is essentially equal. The results
of the assessment for international immigration echo many of the issues indicated by the
comparison of Flag 4s and international immigration at the national level. These are:

I.  Inalarge proportion of local authorities international immigration for children (those
aged 5-14 in particular) looks to have been underestimated over the decade.

Il.  For males aged 20-29 a large proportion of local authorities are flagged as being at
risk of overestimation due to international immigration.

lll.  For females aged 25-34 a large proportion of local authorities are flagged as being at
risk of underestimation; very few are assessed as being at risk of overestimation,
which is indicative of an issue at the national level.

IV.  From age 50 onwards very few local authoritiesémid-year estimates are likely to have
been substantially mis-estimated as a consequence of the international immigration

estimates.

Figures 42 & 43 Percentage difference between published and exploratory mid-year
estimates necessary to generate each risk score.
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Figures 44 & 45 Proportion of local authorities flagged as being potentially affected by the mis-

measurement of international immigration
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12.4) Impact of rolling forward from 2001

Our assessment of the probable risk of under or overestimation as a general consequence of
rolling forward from the 2001 Census based estimate is notable for several features. The
most notable feature is that the assessment is more likely to pick overestimates than
underestimates: this is not a reflection of a general overestimate in the 2001 Census; rather it
is a reflection of the relative ease of identifying likely overestimates compared to
underestimates. A second noteworthy feature is the higher degree of sensitivity our
assessments have for females compared to males; this reflects that the patient register for
females is generally of a higher quality than equivalent data for males. Overall, around 15%
of male 5 year age groups across all 348 local authorities were assessed as being
overestimated, compared to around 9% being underestimated. For females the equivalent

proportions were 25% and 9%.
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Figures 46 & 47 Percentage difference between published and exploratory mid-year
estimates necessary to generate each risk score.

Males
2
S 30
w
z 20
g 10 /éi\\ s
= — N =
o® O ™~ —
§§710‘ a — —_1
o g N\ "~  __Mean
o8 N—— —
8 -30 —_—-2
g 40 3
[ TOLT O TOTOLT DT DT O T+
o I d NN O MO S S 00N O O N~N0Ww
O WLWO LWL o Wb O S o ®
T A N®O®OITITDODODOORND
Age (in 2011)

Females
2
S 30
W
s 20
3 10
[} —~—~—— 3
88 o ——————— —2
e —

2290 :’;4/A/‘\—§ —1
4 ‘/
%_5 \;& —— Mean
E3 20 1
T o —
[0}
g -0 —-2
§ -40 3
CT) < O O O OY O oY o o+
o I 4 NN MO MO S 0 W0 O© O N~N~ WL

O WO WO O WOWOW & o ®

I d NN MO MO - W0 W0 O O N~N~OW

Age (in 2011)

Figures 48 & 49 Proportion of local authorities
measurement of international immigration

flagged as being potentially affected by the mis-
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12.5) Discrepancy between Census based and rolled forward estimates

The discrepancy between the rolled forward and census based mid-year estimates is
evaluated in the same way as each of the components of change. In practical terms this
means that only differences of +/- 6% are flagged as being in need of explanation; broadly
this difference is similar in magnitude to the size of the average confidence interval around
estimates from the Census. A higher proportion of cells for males (21%) than females (16%)
are flagged for explanation, reflecting the greater difficulty in producing estimates for males
compared to females.

Figures 50 & 51 Percentage difference between published and exploratory mid-year
estimates necessary to generate each risk score.
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Figures 52& 53 Proportion of local authorities flagged as being potentially affected by the mis-
measurement of international immigration
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13) Case studies

This chapter provides six case studies that illustrate how the ideas discussed in earlier
chapters translate into explanations of the causes of discrepancies between rolled forward
and census based estimates. The case studies have been selected to illustrate the strengths
and weaknesses of the methods described in earlier chapters.

The first two case studies, Newcastle upon Tyne and Camden, are examples of where the
methods provide a reasonable and credible explanation of differences between rolled
forward and census based population estimates. The third and fourth case studies,
Portsmouth and Richmondshire, are local authorities with significant armed forces
populations that are not comprehensively covered by this work. The fifth, Windsor and
Maidenhead, illustrates the school boarder issue and provides an example of compensating
errors (school boarders and international immigration).

The final case study, Kensington and Chelsea, is an example of an area where the methods
do not provide a strong explanation for the discrepancy between the rolled forward and
census based estimates.

13.1) Newcastle upon Tyne

Figure 54 Assessment of potential causes of discrepancies between rolled forward
and census based mid-year estimates, Newcastle-upon-Tyne

N ewcastle u pon Tyne LOCAL AUTHORITY:

Hewcastle upan Tyne

Overestimate

Neutral

Underestimate 50-54

High Flow a0-44
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note: level of population movement 20-24
relative to overall autharity population
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| 0
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AGE:

| 20-24 E] Armed forces personnel in Newcastle upon Tyne account for 0-2% of total population. Armed forces are unlikely to explain much of the difference between rolled forward
and census based estimates.

For several five year age groups for both males and females the rolled forward mid-year
estimates from mid-2001 for Newcastle upon Tyne fell outside of the confidence intervals
associated with the 2011 Census. For both males and females rolled forward estimates for
older ages (75+ for males and 70+ for females) were higher than those based on the 2011
Census. The most likely cause of this was marginal overestimation of the 2001 base from
which the mid-year estimates were rolled forward. For ages 35-44 the rolled forward
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estimates were underestimated relative to the Census based equivalent. There are three
complementary explanations for this:

9 Firstly that over the decade international immigration was underestimated
(particularly for ages 35-39)

1 The second explanation is that internal migration, through the action of the census
escalator effect, created out-migration flows from Newcastle that had already been
accounted for by the 2001 Census. The potential for this was indicated by the
particularly high level of list inflation for this cohort in 2001.

1 An alternative explanation for the relationship between the patient register and 2001
MYE is that the 2001 MYE was underestimated and that this initial underestimation
was simply fed through to 2011. Given the known qualities of the two data sources it
is more |ikely that thet hed Opla tMYeEn twarse giicsotrerre cw
(containing a high number of laggards).

For ages 30-34 the rolled forward estimate for males falls within the confidence interval
around the Census base estimate. The assessment of International immigration suggests
that the rolled forward estimates should be strongly underestimated, but the Census
suggests that the rolled forward estimate is overestimated (albeit still within the confidence
interval around the Census estimate). The lack of coherence for the various indicators could
be explained by the action of international emigration: that is, international emigration is
compensating for the underestimates indicated by the other components. Alternatively, this
could be an area where the simple rules used to generate each assessment are not robust
in providing an accurate indication of where the issues lie.

For ages 20-29 the Census based estimates suggests that the rolled forward estimates were
overestimated. The two probable causes for this overestimate are international immigration
and internal migration. In the case of internal migration, this reflects a typical propensity for
the 20-29 age group to be overestimated in student local authorities, due to the relative ease
of estimating to-study migration inflows compared to from-study outflows.

The final issue indicated is the underestimation of children aged 10-14 by the rolled forward
estimates. The most likely cause of this is the underestimation of international immigration
for children between 2001 and 2011. This is an issue that affects the population estimates
across England and Wales. For 1-9 year olds international immigration is shown to be
underestimated; even though the difference between the rolled forward and Census based
estimates could be explained by the confidence interval around the Census, it is worth noting
that these two facts are not incompatible.
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13.2) Camden

Figure 55 Assessment of potential causes of discrepancies between rolled forward
and census based mid-year estimates, Camden
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2024 Armed forces personnel in Camden account for 0-2% of total population. Armed forces are unlikely to explain much of the difference between rolled forward and census |
1 based estimates.

The 2011 Census indicated that the rolled forward estimates for Camden were substantially
overestimated for males and females aged 20 to 54 and generally underestimated for those
aged 55 and over. The most likely cause of the overestimate for 20 to 54 year olds is
international immigration, indicated by the relationship between the published estimate of
long term international immigrants and the number of patient registrations to recent
international immigrants (Flag 4s). Some of the overestimation is probably due to internal
migration (for males and females aged 30-39). The impact of international emigration on the
overall discrepancy is difficult to assess, but we have an indication that international
emigration in Camden is an important component by its relatively high flow. Whether this is
complementing or counter-acting the overestimation of immigration we cannot reasonably
say.

It is likely that some of the discrepancy between rolled forward and census based estimates
for males aged 45 and over is a consequence of rolling forward the mid-year estimates from
2001. However, a number of issues should be considered alongside this. Firstly, that the
indication of underestimation in 2001 is less certain than indications of overestimation given
the reliance on the patient register as a comparator data source and its overall propensity
towards overestimation. Secondly, there is also an indication that international immigration
for this age group may have been underestimated and that this may be at least partly
responsible for the discrepancy indicated by the Census.
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13.3) Portsmouth

Figure 56 Assessment of potential causes of discrepancies between rolled forward
and census based mid-year estimates, Portsmouth
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0 Armed forces personnel in Portsmouth account for 2-5% of total population. Armed forces may explain some of the difference between rolled forward and census based |
estimates.

'95% Cl around Census includes
rolled forward MYE

Broadly speaking the differences between the rolled forward and census based estimates
and the explanations behind them are similar for both Portsmouth and Newcastle upon
Tyne. However, Portsmouth has the added complexity of being home to a large population
of armed forces personnel (estimated as 2,400 usual residents by the Census or about 2-5%
of the population). It is probable that the estimation of the armed forces population aged 35-
54 is the main contributory factor to the discrepancy between the census based and rolled
estimates for this age group.
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13.4) Richmondshire

Figure 57 Assessment of potential causes of discrepancies between rolled forward
and census based mid-year estimates, Richmondshire
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For Richmondshire the discrepancies between the rolled forward estimates and those based
on the Census are poorly explained by the methods outlined in this paper. Overall the
Census based estimate was higher than the rolled forward estimate yet each of the
components would be more likely to lead to an overestimate. The most probable reason for
the lack of explanation is that the main issue in correctly estimating the population of
Richmondshire is the accurate estimation of members of the armed forces. The 2011
Census estimated that about 10% of the usual resident population of Richmondshire were
armed forces personnel; when translated to the slightly different population definition in the
mid-year estimates this becomes an even greater percentage.

While the overall difference is explained by the measurement of armed forces, several other
issues are raised. Firstly, international immigration for males aged 20-49 and females 20-44
is indicated to have been overestimated. That the overall discrepancy for this age range is
generally an underestimation suggests that the armed forces discrepancy is of a greater
magnitude than the international immigration issue. It may also be that international
emigration is compensating for the international immigration issue.

For local authorities that are home to large numbers of armed forces personnel the patient
register is a poor indicator of the true size of the population; this is because the armed forces
have their own health care system. Consequently, the assessment of the likely
consequences of rolling forward from 2001 are unreliable for the majority of age and sex
groups in these types of local authorities, as the patient register is a systematic
underestimate of the true population.

|
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13.5) Windsor and Maidenhead

Figure 58 Assessment of potential causes of discrepancies between rolled forward
and census based mid-year estimates, Windsor and Maidenhead
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Armed forces personnel in Windsor and Maidenhead account for 0-2% of total population. Armed forces are unlikely to explain much of the difference between rolled
forward and census based estimates.

Windsor and Maidenhead demonstrates issues not covered by the other case studies. The
first of these is the impact of the double counting of movements by school boarders on the
rolled forward estimates. Windsor is home to Eton College, a large independent boarding
school.

As discussed in Chapter 7, the rolled forward estimates double counted the movements of
children to and from boarding school leading to a double count of boarding school pupils
aged 10-18 and an underestimate for those aged 20-29. Some of the impact of the school
boarder issue for males aged 10-18 is compensated for by an underestimate of international
immigration. For males aged 20-29 the rolled forward estimate was underestimated; part of
this underestimate is explained by the school boarder issue, but it is probable that internal
migration also served to exacerbate the issue. In addition, international immigration for this
age group was overestimated and may have compensated for the overestimates from the
other two components.
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13.6) Kensington and Chelsea

Figure 59 Assessment of potential causes of discrepancies between rolled forward
and census based mid-year estimates, Kensington and Chelsea
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‘Armed forces personnel in Kensington and Chelsea account for 0-2% of total population. Armed forces are unlikely to explain much of the difference between rolled
forward and census based estimates.

An initial inspection of our assessment for Kensington and Chelsea does not appear to
explain successfully the causes of discrepancies between the rolled forward and Census
based estimates. One of the explanations for this is that international emigration in
Kensington and Chelsea was potentially significantly over-estimated over the course of the
decade; were we able to make a reliable assessment of the impact of this on the mid-year
estimates and it may help us understand the contribution of the remaining components of
change to the overall discrepancy.

That international emigration may have been mis-estimated can be inferred through looking
at the impact of changing our apportionment of international immigration (which resulted in
significantly lower international immigration flows into Kensington and Chelsea) and the
relationship between our measures of international in and out flows. Prior to the introduction
of the improvement, net international migration was strongly positive; after the introduction
(for estimates for 2005-6) it was net negative (see figure 60). If we were able to make a
similar type of improvement to our measure of international emigration as was made for
international immigration, it is likely that this would have resulted in lower emigration flows
across the decade.

|
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Figure 60 Net international immigration for 2001-2011, Kensington and Chelsea
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The relationship between the number of Flag4s and international immigration for Kensington
and Chelsea provides a strong indication that immigration over the decade was
overestimated. Furthermore we can be relatively sure that this overestimation occurred in
the first half of the decade prior to the introduction of improvements to the distribution of
international immigration. Before the introduction of improvements to international
immigration, it was typically 5-6,000 higher than the count of Flag4s; afterward it was
typically 1-2,000 higher. This evidence suggests that the overestimation of international
immigration for the first 4 years of the decade may have been between 15,000 and 20,000.

For males over 45 years of age our assessment is that the 2001 Census base would
probably have led to an underestimation of the rolled forward estimates in 2011; however,
the 2011 Census suggests the opposite is generally true. Part of the explanation for this may
be that the patient register in Kensington and Chelsea is not a reliable indication of the true
level of population. In areas of high population churn the patient register can be substantially
inflated as those leaving the area (particularly international emigrants) do not cancel their GP
registration when they leave. Another interpretation is that the assessment of the likely
impact of the 2001 base is sound and that other components are offsetting its impact.
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14) Summary and conclusions

This document outlines a set of methods for evaluating how each component of the mid-year
estimates may have contributed to discrepancies between the rolled forward mid-year
estimates and Census bases estimated for 2011. The intention is that these methods
provide a reasonable explanation of which components are at greatest risk of causing a
difference between population estimates rolled forward from 2001 and those based on the
2011 Census. They do not seek to provide a definitive quantification of each component&
contribution to the overall discrepancy. This relatively conservative intention is an indication
of the complexity of the problem and the general lack of alternative data sources on which to
assess each component.

The general premise of each assessment is to construct, or find, an alternative exploratory
version of the population estimates for each component which has been adjusted for the
likely pattern of error associated with that component, and then compare it to the published
mid-year estimates. The difference between the published and exploratory series is then
used as an indication of the likely error associated with the component and whether or not it
could have a substantial affect on the population estimates.

The quality of the assessments for each component vary, with some being highly reliable (for
example school boarders) and others being more speculative. The variable quality of the
assessments is mitigated through using data on the spread of all values to filter out those
cells where the differences between published and alternative series are unlikely to be a
robust indication of an issue.

The case studies in Chapter 11 show that the methods outlined in this paper provide
reasonable explanations for a number of the discrepancies found between the rolled forward
and Census based estimates. In addition the overall age/sex pattern of issues highlighted by
this report fits well with the overall level of discrepancies between the rolled forward and
census based estimates, that is, the differences we are trying to explain line up well with the
explanations that we have. A tool providing access to similar analysis for each lower tier
local authority and unitary authority has been published alongside this paper and can be
found at....... [insert link].

Further work

The methods described in this paper provide an approach to assessing the probable impact
of mis-measuring different components of the mid-year estimates. However, there are a
number of areas in which further research would be useful and where the methods could be
refined.

1 It has not been possible to develop any assessment of the likely contribution of
international emigration to the difference between Census based and rolled forward
mid-year estimates. This is problematic as international emigration was measured
using similar methods and data to international immigration during the early part of
the decade; given the contribution of international immigration to the overall
discrepancy it follows that international emigration must be a substantial contributor
to the overall discrepancy.
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1 Local authorities with large populations of armed forces6personnel often have
substantial differences between their Census based and rolled forward mid-year
estimates. In this paper we have proposed a crude approach to indicating whether
armed forces may have been a contributor to any difference between rolled forward
and Census based estimates. Any future version of this work should look to refine
this approach further.

1 The methods in this paper are concerned with providing a reasonable explanation of
the likely causes of discrepancies between the rolled forward and census based
estimates but without putting a figure on the precise contribution of each component
to the overall discrepancy. If new data sources become available further work could
be carried out to establish the feasibility of providing a better indication of the precise
contribution of each component.

9 Further research could be carried out into the relationship between Flag4 status on
the patient register and international migration: in particular through matching the
patient register to the 2011 Census, the degree of overlap between Flag4s and those
indicated to be international immigrants on the 2011 Census could be illustrated.

1 This paper is concerned with understanding issues with rolled forward estimates for
the decade 2001-2011. Further work could be carried out to better understand how
the rolled forward mid-year estimates post 2011 may be drifting from an accurate
representation of the population.
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Appendix 1 - Impact of scaling on internal migration estimates

The impact of applying scaling factors to internal migration estimates and the subsequent
impact on the exploratory estimates is summarised below. Overall the application of scaling
factors increases the estimate of the number of moves by 5.7% for males and 3.7% for
females, reflecting the stronger scaling factors applied to male estimates. Figure 1.1 shows
the published and adjusted internal migration estimates by age and sex.

Figure 1.1 Internal migration moves (in) between 2001-2011 by single year of age
(cohort in 2011) and sex.

Case Studies

The following case studies illustrate the impact of scaling internal migration estimates on the
population estimates for a student local authority, a London local authority and a non-student
local authority. The first two examples are of areas where internal migration is likely to be a
major contributor to the difference between the rolled forward and census based estimates.
The impact of issues with internal migration are generally more marked and more clear for
males than females; consequently these case studies concentrate on male population
estimates.
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