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Research Aim: to project the ethnic populations of local
areas (authorities) in the UK over the next 50 years

Presentation Aim: to explain the model design being
developed

The projection model:
*State space of model
*Accounting framework
*Model structure
Internal Migration M odel

Questions
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Population projection models:

» Singleregion models (POPGROUP)

» Multi-region models (SPA, ABM, LIPRO, UKPOP)
*  ONS sub-national model (SNPP)

* GLA London Boroughs model

* Nested multi-region models (MULTIPOLES)

Ethnic population models
 Single region models (Rees & Parsons 2006: UK regions;
Coleman and Scherbov: UK; Coleman 2006 on European
models)

* Mixture models (Statistics New Zealand)

» Bi-region models (Wilson: NT Australia)
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Multi-region model: to capture the flows of migrants from
origin areas to destination areas

Single year of age: in order to project year by year

Parallel ethnic groups: with two exceptions

births to parents of different ethnicities

Migrants are re-classified when they move from one home
country to another

Transition-based model: because we use census data to
estimate migration probabilities

A program to implement the model: we use FORTRAN95
because it is an efficient number crunching language
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Northern Ireland 26 DCs

Ages (102 period-cohorts) (A)

Sexes (2) (S)
M ales, Females

Ethnic Groups (16) (E)
16 Groups from the 2001 Census

Time intervals (T)

2001-2,2002-3, ..., 2050-51

P i

Source: Dunnéell (2007)
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Nl iz | Home countries (4) and local areas (432)
i 7| (0)and (D)
England 352LAs (2 pairs)
Wales 22 UAs
Scotland 32CAs

BtoO, Otol, 1to2, ..., 99t0100, 100+t0101+
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Deaths
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PARAMETERS
State space parameters
Projection parameters
Output parameters

PROCESSES

y Y % %; Projection model ingredients

INPUT DATA

Base Populations

Survivorship probabilities
Emigration probabilities

Internal migration probabilities
Immigration flows

Fertility rates

Ethnic re-classification probabilities

l

Start populations > Survival/mortality > Emigration > Internal out-migration >
Surviving stayers > Internal in-migration > Immigration > End populations
Fertility > Births > Infant components

l

PROJECTION RESULTS
Population, Survival/mortality, Emigration, Internal migration
Immigration, Fertility, Derived components

PROJECTION
ASSUMPTIONS
Survival/mortality
Emigration
Internal migration
Immigration
Fertility
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Ethnic groups are treated as independent populations

Except:

There should be mixed births (parents of different
ethnicity) [Sebastian Coe, Ryan Giggs| because mixture
isthe future

There will be an opportunity for re-identification. This
isdifficult to estimate but we need to introduce it when
migrants cross from one “home country” to another. We
could use alternatives to the census ethnic classifications
inN Ireland (e.g. Protestant, Catholic, Others) or Wales
(e.g. Welsh speakers, Wales born English speakers,
England born English speakers)
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Because there are a huge number of variablesinvolved in internal
migration, we will need to simplify things.
We cannot estimate the saturated model:

0432 D432 E16 SZ A102

We will then adopt a compromise drawing on other work (van
Imhoff et al. 1997, Raymer et a. 2008, Hussain and Stillwell
2008) such as:

A1003 T Oy3oD 457 + Egg
age-sex + origin-age, origin-destination-broad ethnicity + detailed

ethnicity
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2001 Census:

Commissioned tables: ODAS (Stillwell and Dennett)

Commissioned tables: ODEAS (Stillwell and Hussain)

Commissioned tables: AS (Champion)

Specia migration statistics: ODE (Duke-Williams)

Standard area statistics: O,D

Samples of anonymised records (ISAR): ODEAS (Norman, Stillwell & Hussain;
Finney and Simpson)

Samples of anonymised records (SAM): ODEAS

England ethnic population estimates

After the 2001 census:

Patient Register Data System: OD, OAS, DAS

Labour Force Survey: ODE, ODAS (Raymer and Giulietti, Raymer and Smith)
Annual Population Survey: ODE, ODAS

Note Bene: Each data set has a different set of categories

We will use | PF to make the estimates of the internal migration probabilitieswe
need in the model
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M odel design

Ethnic classification (Wales, Scotland and Northern Ireland)

Internal migration data (what have we missed)
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Estimating fertility by
ethnic group

Paul Norman

GLA
December 18th 2008

ESRC Research Award RES-165-25-0032, 01.10.2007- 30.09.2009
What happens when inter national migrants settle? Ethnic group population trends and projections for UK local areas
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Past fertility trendsfor LAs
» All persons
 Estimates by ethnic group

A range of plausible assumptions by ethnic group
» Age-Specific Fertility Rate (ASFR)
» Tota Fertility Rate (TFR)
Factors on which to focus, by ethnic group
~Trendsin TFRs & ASFRs, ‘ageing’ of curves
~ ‘Convergence’ to the White group?
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140

0

igﬁ' Fertility ratesin a projection

ASFRsin aprojection: applied to surviving women

120 +

100 +

80

60 +

40 +

20 +

a) TFR = 1.69

b)) TFR = 1.44

t
<20 20-24

t
25-29

t
30-34

t
35-39 40+

a.) 9,788 babies = 5,013 boys & 4,774 girls
b.) 7,927 babies = 4,060 boys & 3,867 girls

Labour Force
Survey

1991 & 2001

2001 Census

Census common

 Vital Statistics & Mid Year Estimates (LAS)

1991 & 2001 by ethnic group

» Census populations & Mid Year Estimates (LAS)
» Samples of Anonymised Records (National)

1980sto 2008 by ethnic group
 Labour Force Survey (National)

White Black

White Black-

Caribbean

Indian

Black-
African

Indian
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1981 to 2001 for all women

Pakistani &
Bangladeshi

Pakistani  |Bangladeshi

Chinese & Others

Chinese Others
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Trendsfor LAs: 1981-2006 (All Women)
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Population Trends 133 Mothers and the age debate:
Autumn 2008
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when is it best to have bables?

hare uptal0years
starta family than their [
arts, Lucy Rock andher
eid typify the difference.
nine how their choices have
ives, and their children

Page 2
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The great baby d1v1de

oo Ten-year age gap opens up between
new mothers in the North and South
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Child (0-4) : Woman (15-44) Ratios (CWRs) for each LA

TFR(Eth) = TFR(AW) * ( CWR(Eth) / CWR(AW) )
¢ Under-estimates White & over-estimates other TFRs

TFR(Eth) = TFR(AW) * (SF(Eth) * CWR(Eth) / CWR(AW))

4

Unadjusted m Adjusted Unadjusted m Adjusted

Estimated 1991 TFRs
Estimated 2001 TFRs
N
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Labour Force Survey (National): probability of infant (0-4)
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Labour Force Survey (National): probability of infant (0-4)

Probability of infant
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Foreach LA ...
Leeds (1991) Bradford (1991)
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Recalculate ASFRs
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Infant Mortality Rates

Infant Mortality Ratios
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1980 1985 1990 1995 2000 2005

Caribbean,
Black/Black
British
Pakistani,
Asian/Asian
British
African,
Black/Black
British
Indian,
Asian/Asian
British
Al other ethnic
groups

Not stated

White British

White Other

—— London Centre
—— Coastal and Countryside

—— Cities and Services —— London Suburbs

—— London Cosmopolitan —— Prospering UK

—— Mining and Manufacturing

Norman et al. (2008) HSQ 40

Asian/Asian
British

T T T T
4 6 8 10
2005 Infant Mortality Rate
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What happens when international migrants settle? Ethnic group population trends and projections for UK local areas

Estimating
Ethnic Mortality

Pia Wohland

GLA
December 18th 2008
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Introduction

Model outline

Input
Ethnic fertility

Input:
Ethnic Mortality

eIntroduction

*Method

*Results

Input
New migrant data
bank

Vi

Ethnic population estimates and projectionsin the UK

BUT

No ethnic specific mortality

Except:
eLongitudinal Study
*ONS ethnic group infant mortality (2008)

1/6/2009
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Introduction
Model outline

Input:
Ethnic
fertility

Input:
Ethnic
Mortality

eI ntroduction
*Method
*Results

Input:
New migrant
data bank

'

White female

79|
Black female
White male

Black male

Life expectancy at birth

1970 1975 1980 1985 1990 1995 2000 2004
Year

Figure 1. Life expectancy at birth, by race and sex:
1970-2004

AriasE. United States life tables, 2004.

National vital statistics reports; vol

5610 9. Hyattsville, MD: National

Center

for Health Statistics. 2007.

New Zealand

TTERE
‘i‘%%‘ s ethnic group mortality of importance?

United States

Figure 20: Maori and non-Méori ife expectancy, by gender, 1050-2000

Years
a
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Ajwani S, Blakely T, Robson B, Tobias M, Bonne M. 2003. Decades of

Disparity: Ethnic mortality trends in New Zealand 1980-1999. Wellington: Ministry

of Health and University of Otago.

2000
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Ethnic fertility

Input:
Ethnic Mortality

eIntroduction

*Method

*Results

Input
New migrant data
bank

'

«Socioeconomic factors are important in explaining mortality
variation across groups but self-reported health status still has a
significant influence after controlling for them.

*Thereis variation between racial/ethnic groups in the self-reported
health-mortality link but it is not huge.

*Thereis an important influence of immigrant generation with the
first generation having better self-reported health and mortality

than subsequent generations.

Do you have any long-term iliness, health problem or disability wiich
limits your daily activities or the work you can do?
i to ok e

IPehide probbes hilch ane dis

fi - f'\ ’? School of Geography
g FACULTY OF ENVIRONMENT
‘% %t Surrogate data- UNIVERSITY OF LEEDS
Self-reported health
Introduction
- astrong predictor of subsequent mortality.
(Burstrém and Friedlund 2001, McGee et al. (1999) Heistaro et al. (2001) Helwig-Larson et al. (2003) Franks et al. (2003) , Singh and Siahpush (2001)
Model outline X i . .
*The relationship for men is different from that for women.
Input

1/6/2009

15



ALL PERSON LIMITING LONG
TERM ILLNESS DATA
ALL PERSON STANDARDISED ALL PERSON POPULATION DATA
ILLNESS RATIOS STANDARDISED MORTALITY
2001 Census Tables 516,565 (SIR) RATIOS (SMR)

Authorities o 2001, UK Standard

Countries & Local
Authorities

ALL PERSON RESIDENTS

LYV ALL PERSONDEATHS DATA

2001 Census Tables $16,565
Countries & Local
Authorities

REGRESSION

RESIDENTS DATA BY ETHNICITY
STANDARDISED MORTALITY RATIOS BY

ETHNICITY
2001, UK Standard

2001 Census Tables ST 101, 107,
207,318

Countries & Local Authorities STANDARDISED ILLNESS RATIOS BY Countries & Local Authorities
ETHNICITY
(SIR)

2001, UK Standard
-------------------- LIMITING LONG TERM ILLNESS BY
ETHNICITY

LIFE TABLES & SURVIVORSHIP PROBABILITIES BY

ETHNICITY Countries & Local
Authorities

2001 (Calendar Year) 2001 Census Tables ST 101, 107,

Countries & Local Authorities

Countries & Local Authorities

R . &)
= .
-i 2% | All group SMR as afunction of SIR
Differences between home countries?
Introduction 180 180
160+ 160+
Model outline
140+ 1404
Input: & "
} o )
Ethnic fertility % - = o
] ”
s @
5 2
Input: £ o] 100
Ethnic Mortality
eIntroduction 60~ &0~
*Method
0= a0~
.R&Its L T 3 T T T T T ¥ T T T ¥ £
60 80 100 120 140 160 180 80 80 100 120 140 160 180
Females SIRs Males SIRs
Input:
’};‘aenﬁ migrant data % England Gender __r2_Intercept _ Slope Gender [ Intercept _Slope
Wales 051 521 0.48 0.63 47.3 0.52
% Scotland Females 0.78 439 0.37 Males 0.56 54.9 0.39
% Northern Iand 069 605 0.64 0.75 283 0.82
~Ftt line for Total 016 712 0.26 040 599 036
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England all group SMR as afunction of SIR:

Introduction

Model outline

Input
Ethnic fertility

Input:
Ethnic Mortality

«Introduction
*Method
*Results
Input

New migrant data
bank

Female SMR

High ethnic minority versus low ethnic minority LAs
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125.00 125,00

x
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Female SIR Male SIR

® Ethnic minorty > 8.2%
® Ethnic minorty <= 8.2%
~~ Fit line for Total

England all group SMR as a function of SIR:

Introduction

Model outline

Input
Ethnic fertility

Input:

Ethnic Mortality
eIntroduction
*Method
*Results

Input

New migrant data
bank

Female SMR

North versus South

140 140

120 120

B
5
i

Male SMR
g

80
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75 100 125 150 175 50 75 100 125 150
Female SIR Male SIR

i ® North

R South
e ~~ Fit line for Total
b Ry VA North
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ey TR
http://img.dailymail.co.uk/i/pix/2007/10_04/england2410_468x816 jpg

T
175
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White Irish White Other Mixed, White and Black Caribbean | Mixed, White and Black African Mived, White and Asian

Mixed, Other Mixed Asian or Asian British: Indian Asian or Asian British: Pakistani | Asian or Asian British: Bangladeshi Asian or Asian British: Other Asian

Black or Black British: Caribbean Black or Black British: African Black or Black British: Other Chinese Other Ethnic Group

= above threshold

S
threshold = 10 ill, 100 population [

= below threshold = need model replacement
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g % | The ranki ng of mean life expectancy for ethnic
\. J
~— m d women, England, 2001
groups, men ana women, =ngiand,
Meane, Meane, Years  Rank
Rank Ethnicgroup Rank Ethnicgroup Ethnicgroup
Women Men -3
1 Chinese 82.1 1 Chinese 78.1 Indian 38 5
2 Other Ethnic 815 2 Other White 76.9 Chinese 4 0
3 Other White 813 3 Other Ethnic 76.2 Pakistani 42 1
4 WhiteBritish 80.5 4 Black African 76.1 Other Asian 4.3 2
All groups 80.5 All group 76 Black African 43 1
5 Black African 80.4 5  WhiteBritish 75.9 Other White 4.4 1
6 White-Irish 80.3 6  Indian 755 All group 45 0
7 White-Asian 80 7  Other Asian 75.2 White British 4.6 -1
8 Other Mixed 79.9 8  White-Asian 75.1 Black Caribbean a7 1
9 Other Asian 79.5 9  White-lrish 74.9 White-Asian 49 -1
10 White-Black African 79.5 10  Other Mixed 74.6 Bangladeshi 5 -1
11 Indian 79.3 11  Black Caribbean 74.4 Other Black 51 1
12 Black Caribbean 79.1 12 White-Black African 74.2 Other Ethnic 53 -1
13 White-Black Caribbean 787 13  Other Black 734 White-Black African 53 -2
14 Other Black 785 14  White-Black Caribbean 734 White-Black Caribbean 53 -1
15 Bangladeshi 7.7 15  Pakistani 731 Other Mixed 53 -2
16 Pakistani 773 16 Bangladeshi 727 White-Irish 54 -3
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So far we calculated mortality rates

(and survivorship probabilities) for 2001 by single year

of ageto 100+ and Local Authority for all 4 home countries,
using the ethnic groups from Census 2001.

Currently we are working on extending out estimates
to atime seriesfrom 2001 till 2007.

Preliminary results suggest that education has the most
influence on life expectancy.

Data are with ONS at the moment for quality assurance.
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New Migrant

Peter Boden

GLA
December 18th 2008

ESRC Research Award RES-165-25-0032, 01.10.2007- 30.09.2009
What happens when inter national migrants settle? Ethnic group population trends and projections for UK local areas
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* There are few parts of the UK and its economy that remain
unaffected by the impact of international migration

» Employers, local communities, schools, housing, health and
social services, emergency services, retail and financial services
providers, unions and advice agencies........

» All are constrained by an incomplete knowledge of the true
scale, distribution and profile of migration — from national to
local level

» Population statistics firmly in the spotlight
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Report on the development of our New
Migrant Databank (NM D)

Illustrate patterns and trends in immigration
evident from alternative sources

[llustrate alternative methods for sub-
national estimation

;& - 'f".j I New Migrant School of Geography ﬁ
s - e FACULTY OF ENVIRONMENT 3
“% ﬁk‘l da abank UNIVERSITY OF LEED
. J
N\
Purpose:

‘Singleview’ of aternative statistics

Clarity of conceptual and measurement differences
Framework for analysis of trends and patternsin migration
Analysisof short-term and long-term migration measurement

Derivation of ethnic-group migration estimates
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Patterns & Trends
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Estimation Methods
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National Statistics
Estimates of international migration

International Passenger Survey
Primary source

+

Home Office
Asylum seekers and dependants

+

Irish CSO
Migration between UK and Irish Republic

+

Adjustments
Visitor switchers & Migrant switchers
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National Statistics
Sub-national immigration estimates

International Passenger Survey
England & Wales

—

IPS/Labour Force Survey
GOR / Wales level
10 zones

- .

IPS (smoothed) & LFS (London)
Intermediate Geography (NMGi)
63 zones

= 2

Census 2001

Local Authority District / Unitary Authority

376 zones
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National Statistics
Sub-national emigration estimates

International Passenger Survey
England & Wales

—

International Passenger Survey
GOR / Wales level
10 zones

-

IPS (smoothed)
Intermediate Geography (NMGi)
63 zones

. 3

Propensity to migrate model

Local Authority District / Unitary Authority

376 zones
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‘3.’%‘&; GPRegsvs TIM estimates
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=~
5-year comparison 3-year comparison
TIM lower than GP Regs TIM higher than GP Regs TIM lower than GP Regs TIM higher than GP Regs
South West 19% South West 16%
South East -7! South East -13%
London 4% London -9%
East of England 3% East of England 1%
West Midlands -21% West Midlands -34%
East Midlands 5% East Midlands 1%
Yorkshire and The Humber 8% Yorkshire and The Humber 16%
North West -6% North West -12%
North East 5% North East 3%
England -1%! England 5%
-40% -30% -20% -10% ()“‘/ﬁ 10% 20% 30% 40% -40% -30% -2{;% -1{;“/0 0“% ll.;% 2'.;% 30%  40%
. B | School of Geography
‘i & 4& ] mm| ra“ on Rates FACULTY OF ENVIRONMENT
“i e | 9 UNIVERSITY OF LEEDS
. J
N
POP 2006 (RN ratel [y Ratio TIM:GP
rate
London 7,512 22.9 25.7 89%
East 5,607 10.7 9.7 110%
ENGLAND 50,763 10.5 115 92%
South East 8,238 9.8 11.0 89%
Yorkshire & Humber 5,142 9.5 9.0 106%
East Midlands 4,364 8.4 9.2 91%
South West 5,124 8.4 7.7 108%
North West 6,853 6.3 8.0 79%
West Midlands 5,367 6.2 8.8 70%
North East 2,556 5.7 6.1 93%

Rates of immigration per 1000 resident population of receiving GOR
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igfgi GOR Rankings
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TIM Rank

GP Regs Rank NINo regs Rank

Rank of immigration RATES for each source

School of Geography ﬁ
FACULTY OF ENVIRONMENT

UNIVERSITY OF LEEDS
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Model 1

National
GOR

NMGi

LADUA
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Model 2 - Difference
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Estimation
Model 3 & Model 4
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London
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Model 2 - % Difference

South West
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London

East of England
West Midlands
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North West North West
North East North East
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TIM allocated sub-nationally based upon distribution of GP registrations
(averaged over three year period 2005-2007)
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TelfordandWrekin
Wolverhampton

WM3 Heref/Worcs/Warwks +  Herefordshire;

MalvernHills
Redditch
Stratford-on-Avon
Warwick
Worcester
Wychavon
WyreForest

'WM4 Coventry + Coventry

NuneatonandBedworth
Rugby

7 =
- o ;| . School of Geography
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s
West Midlands Yorkshire & The Humber
WM1 Birmingham + Birmingham YH1 Hull/York + EastRidingofYorkshire
Bromsgrove KingstonuponHull;
Dudley NorthEastLincolnshire
Lichfield NorthLincolnshire
NorthWarwickshire Selby
Sandwell York
Solihull YH2 Leeds/Bradf/Harrogate + Bradford
Tamworth Calderdale
Walsall Craven
WM2 Staffs/Shrops/Wolv + Bridgnorth Hambleton

CannockChase Harrogate
EastStaffordshire Leeds
Newcastle-under-Lyme Richmondshire
NorthShropshire Ryedale
Oswestry Scarborough
ShrewsburyandAtcham YH3 Sheffield/Kirklees + Barnsley
SouthShropshire Doncaster
SouthStaffordshire Kirklees
Stafford Rotherham
StaffordshireMoorlands Sheffield
Stoke-on-Trent Wakefield

| Model 2 - NMGi

3&

Sheffield/Kirklees +
Leeds/BradfHgate +
Hull/York +

Coventry +
Heref/Worcs/Warks +
Staffs/Shrops/Wolv +

Birmingham +

Model 2 - Difference

C
-
\\/—} e.g. Yorkshire & Humber and West Midlands

7,014

-10,000 5,000 0 5,000

TIM allocated sub-nationally based upon distribution of GP registrations
(averaged over three year period 2005-2007)

10,00

Model 2 - % Difference

Sheffield/Kirklees +

Leeds/BradfiHgate +

Hull/York +

Coventry +

Heref/Worcs/Warks +

Staffs/Shrops/Wolv +

Birmingham +

-100%

-75%

50% -25% 0%  25% 50% 75% 100%

Model 2
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TIM allocated sub-nationally based upon following distributions:

“Definite job’ or “Looking for work:
“Formal study’:
‘Accompany/join’, ‘Other’, ‘Not stated’:

NINo (averaged over three year period 2005/6-2007/8)
HESA (averaged over two-year period 2005/6 2006/7)
GP registrations (averaged over three year period 2005-2007)

g " \|
3% “5|Model 3- GOR
- ! 0]
. j =3
=
Model 3 - Difference Model 3 - % Difference
South West -8,083 South West
South East -3,513 South East
London 20,334 London
East of England -13,584 East of England
West Midlands 11,057 West Midlands
East Midlands -591 East Midlands
Yorkshire & Humber -10,292 Yorkshire & Humber
North West 644 North West
North East 1,027 North East
25000  -15000  -5,000 5,600 15000 25000 30%  -20% -10% 0%  10%  20%  30%  40%

Model 3

3;& Model 3 - NMGi
\. J

N\

Model 3 - Difference

Sheffield/Kirklees +

Leeds/BradflHgate +§

Hull/York +

Coventry +

Heref/Worcs/Warks +

Staffs/Shrops/Wolv +

Birmingham +

-10,000 -5,000 0 5,000 10,000

TIM allocated sub-nationally based upon following distributions:

‘Definite job’ or ‘Looking for work:
“Formal study’:
‘Accompany/join’, ‘Other’, ‘Not stated':

NINo (averaged over three year period 2005/6-2007/8)
HESA (averaged over two-year period 2005/6 2006/7)
GP registrations (averaged over three year period 2005-2007)

e.g. Yorkshire & Humber and West Midlands

Sheffield/Kirklees +

Leeds/Bradi/Hgate +

Hull'York +

Coventry +

Heref/Worcs/Warks +

Staffs/Shrops/Wolv +

Birmingham +

-100% -75% -50% -25% 0% 25% 50% 75% 100%

Model 3 - % Difference

-13%|

-33%)

19%
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| Model 4 - NMGi
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3 5 4

Model 4 - Difference

Sheffield/Kirklees +

Leeds/Bradf/Hgate + |-7,644

Hull/York +

Cowentry +

Heref/Worcs/Warks +

Staffs/Shrops/Wolv +

Birmingham +

-10,000 -5,000 0 5,000 10,00C

TIM allocated to GOR based upon following distributions:

Then further distributed to NMG/LADUA by GP registrations (averaged over 2005-07)

—
\/—j e.g. Yorkshire & Humber and West Midlands

Model 4 - % Difference
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89¢

32%

-100% -75% -50% -25% 0%

‘Definite job’ or ‘Looking for work: NINo (averaged over three year period 2005/6-2007/8)
‘Formal study’: HESA (averaged over two-year period 2005/6 2006/7)
‘Accompany/join’, ‘Other’, ‘Not stated’:  GP registrations (averaged over three year period 2005-2007)
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ool s

3&3} Model 4 - LADUA
" Yorkshire & Humber

Model 4 - Difference
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\/—J West Midlands

Model 4 - Difference
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 For estimation purposes, trying to make maximum use of most
appropriate dataset at each level

* Thereareinconsistenciesin sub-national TIM estimation that are
evident when compared to alternative administrative datasets

» Ongoing research:
— Working towards * alternative’ estimates of migration at al levels

— Continued development of the NMD
— Development of the analysis of short-term migration and

emigration
: o 'f".: \I - . School of Geography W
i-g‘.k-i Our project website: i
\\ J

http://www.geoq.leeds.ac.uk
/projects/migrants/
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