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S iE s the VodifiablesAreal UnitiProblem (MAUP)?
- Jnve:,r nelghbourhood pPolRdares and health

2 \/\/m/ Jees it happen?
5 | pcalland regional effects
= atlal autocorrelation
e Lﬁcal PrOCesses

;" > ent|fy|ng processes — scales and areal zones
- — Derlvmg data to reflect the processes
- \WWhere does this leave us?




WIEETS the y/AUP?
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e sanie baS/c aala y/e/d alfrerent results
W/76'/7 agagregatea /i aifferent ways

dentified by Gehlke and' Biehl (1934)
- J*kt cts many. types of analysis, including correlation and
= '-e Ession
— "Applles Where data are aggregated to areal units which
- could take many forms e.g. postcode sectors, local

- government units, store catchment areas, grld Sguares

s\Work by (among others) Openshaw (1984), Fotheringham
& Wong (1991), Tranmer & Steel (2001), on how and why
the MAUP exists, and what can be done about It.
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IWeRaspects — the scale effect, showing major
analyiical differences depending on the size of units
Isedi(@enerally correlations more pronounced for bigger
lL [S)
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"“_ _ar-_the zonation effect (Openshaw calls it the
= aggregation effect), showing major differences

depending on how the study area Is divided up, even at
the same scale
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Jme example shows now different zonal
S /“" iems give very different results from
Sclll & data without major variations in
--_._:__ﬁ--c SiZes or elongated shapes
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Alia]es X and Y'are defined for a 3x3 grld

Zonatlon 1.

10

Zonation 2:
X Y
16 15
17 17
5 3

7 10

r(X,Y) =.700
r,(X,Y) = -.642
,(X,Y) =.913




I 'ﬂf” VIAUP R practices s

> Frl/Je anarGpeEnshan (1970) found' that
sEiElationsi i lowa between Repullican voting
zirjef percentage off 0ld people could vary from

JJ/-* 290 depending on how counties were
regated

Openshaw and Rao (1995) achieved correlations
petween unemployment and ‘no car households’
iIn-Merseyside from -1.00 to +1.00

But shapes are convoluted and sizes variable

Much less variation for more realistic zonal
schemes




)

[———

Aerand the MAUP
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20 ZONCS
correlation between
uncmployed and no-cars
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BLIT S pes are convoluted and SIZes
\/?lf able

I\/Iur 'Ess variation for more realistic zonal
Schemes

'El\ﬂahley (2006) took pairs of census variables
and correlated them at ward and ED level
— statistically significant differences in
almost all cases
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If) 'r Ith geography
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> Ojfigp suggested health may be affiected by
COf]i extual efifects — health in the neighbourhood
mnu- safifect mdividuals™ health

Ut how 9Ig IS a neighbourhood? Does It matter

_ :—fwhere We draw the boundaries? Recent research
~(Elowerdew, Sabel and Manley 2008) looks at
this and finds, for the case investigated, that the
MAUP!Is not too worrying




Wartsas neighbourneeds
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> Wi -Ievel and ED level flgures calculated
IOf" imiting loeng-term 1liness (pc/iti)

BEDEIevel pelitithen modelled as a function
— __f other % variables

s Then ward-level pclitiadded as a
contextual effect

* Vioedels weighted by population
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RESWIS'— wand, system

I — =

o Werl2yEl
Hr//f; =056+ .863 prpens - .082 perionw + .334
o unem R2 = .870
o ,-—E -/e Vel (withiout neighbouriood effect)
-:-:-=-* = 10136/ + .385 pcpens + .058 pcrnonw +.262

; = ﬁcmunem R2 = 733

s ED-level (with neighbourhiood effect)
Pellti = -.465 + .351 pcpens + .037 pchnonw

s + 228 pcmunem + .225 pclltivd R2 = .747
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SNl assumed nelghbourhood = ‘ward’
51 1r What I the beundaries were different?

zonerdesign software will generate sets of

= Pselido-wards, based on several criteria:

_.J:‘:”Pop threshold

=0 "Pop. target (e.g. average ward pop.)
e Shape (perimeter squared / area)

* Homogeneity
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ptenshire examplé
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Jdyrarea needed
—r Lerve reasonably sized
“ coastline
Range of settlement sizes
= Knewledge of places




% LLTI

| |s548-818
[ ]818-920
B 9.20- 10.32
I 10.32-1186
Il 1185-17.25

Northamptonshire

Iteration 16

Min Pop: 3000
Target Pop: 3816 W=1

Shape W=10




% LLTI

. |484-810
_ |810-913
B 9.13-10.46
B 046-1223
Bl 2231850

Northamptonshire
lteration 17

Min Pop: 3000
Target Pop: 3816 W=10

Shape W=1
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IEN/0nal systems
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- J erences in overall patterns, based on:
£L) rr 3effect of constraints

o)r.,: andoem variation (process starts from
= randomly selected ‘seeds’)

-.—"__\__.--"'

c) eften, whether zones of different types
nappen to be grouped together
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R? ‘Pseudo-ward  Standard
coefficient error
.168 .030
168 031
136 .031
179 .031
201 .028
0] .031
140 .029
145 .032
17 .032
157 .032
162 .031




SUITUIIE analysjs -~ Thamesadowmn™
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|ct of 170 OOO around Swinadon
ards UKlban centre, rural periphery




PNIEINESHOWN
_?_ds, 1991
?‘iﬁnglong—

erm illness







ESENU0=Ward sy stemsss
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- HJ;xu Ward systems can be generated
WJE‘ Ralififerent constraints, of which
§90] Sulation eguality, shape and
S Qmogenelty are the main factors
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e All systems had 19-22 zones of reasonably
egual populations and sensible shapes
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SNErZonation effect suggests that there could be
IiiPENiERiEChanoes In correlation coefficients for different
/onrﬂ systems

X of highest r lowest r
Al pewhite 334 -.045
pckids -.296 -.378
= PCpPens .883 .828
. PcIItl pcunem .863 .810
-~ * Pcllt PCOO .538 .329
s Pclit pcla .826 701
® Pcunem pcla 817 .686
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S AT ED level,
> Poliif fl= 9,391 - .075 pewhite + .374 pcpens +
'“c‘ﬁ pelRem + .179 pcla
2 __2 = .847)
' _ddlng nAeighbourhood variable, gives
F s Pellti = 9.225 - .078 pcwhite + .368 pcpens +
.298 pecunem + .179 pcla + .067 nbdpw (s.e.
.049) (R%= .847)
® |.e. neighbourhood variable is not significant
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/onr- Systems -
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- ro ate B2 values nave ranged firom .849
95

~most cases, neighbourhood effect Is
— osmve and small but statistically
?: S|gn|f|cant

- Blggest Impact was to raise R% from .980
10 .995
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Dol darles .
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RO vle o generate pseudo- ward zonal
S /Jrﬂ , Withr diffierent constraints

- \/\/rr reIevant analysts should try different
20 il systems to test robustness of results

IENerthamptonshire, the nelghbourhood effect

;' _.—fvarles fiom .117 to .201 — however It's always

e

= Fve and significant — it does not matter /n this
case how you draw the boundaries

® |n Thamesdown, it varies from .084 to .731 —
not always significant — perhaps it does matter
here!
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SIZERO] Reornelation coeffluent /s greatly mfiuencead: by
f]JJﬁJ“ and Iewest values:

> f m;, yeasseciated with high Y (and' low X with low Y),
/uu et high positive 7

e 'thlgh X assoclated with low Y (and low X with high Y) —
1gh Aegative r

- s [faggregation groups zones with high X values (and / or
Aigh' Y values) this effect Is intensified

® |f it groups high X zones with low X zones (or with
average X zones), the effect is diluted
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VIAGERaNd spatial autocemelation™
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SHiFE hight values of X or'Y are close togetner

(eesiuverspatial autocerrelation), grouping Is
IJI@L 1o Rtensify the correlation of X and'Y

ENifhighivalues are scattered around the study
2 ea (lewv spatial autocorrelation), grouping will
= dimmnish their effect
_' . MAUP effiect results from interplay of these

- e Effect of grouping may be largely a chance
facter — or may come from a desire for

homogeneity from people drawing the
boundaries




BErEIFEANa regional effects
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Hrorr With spatial aspects may’ generate the MAUP

o rj the iaeur market — unemployment in zone |

deF= @I Jol Vacancies not just in I but in surrounding
7 @: ES 00

e hoLising market likewise
= e localland regional effects

Pr'oblem: identifying the region! Work assumed local = ED

and' regional = ward, but why should labour market
respect ward boundaries?




BOCEINIIOCESSES
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> Ofigs oL understandlng of the distribution ofi X
OF | é‘reflects local knowledge — we know: a
IEUSIHG estate is located here, a good school is
Ir‘ ated there, an ethnic enclave is over there

= _uch fiermation can in part explain mapped
-'-‘":patterns and correlations, and can suggest the

e

~  configuration of zones that best reflects
geographical reality
® |.e. descriptive empirical studies can inform
modelling
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- I\Jee to recognlse that geographical processes
g_u dat particular scales, and studying them at
SNVIOIRG scale may not be very helpful

o] rther data are not always available at the
fﬂght scale — usually impossible to disaggregate
~@data below Its scale of supply

& Even if data are available for very small areas, it
may not be clear how to aggregate them up
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> MAUE 1185 a zonation effect too — even if data
rur_x.m uhe right scale, they may not be
_’hgured Il a way that reflects the processes
| Fe on
::!:':Should We design a set of zones specifically to fit

-F_ =

== 'an empirical problem? (perhaps by finding a set
~— 0f zones to maximise correlation)

* Would this be ‘cheating’?
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- Note 2150 that approprlate scales may be
rIJL ayent for different places — social
m regatlon fior example may affect whole
&= Wards in PIg cities but a few EDs in towns

| ..-n--':h-._-u-— =
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= ‘Appropriate scales may be different even
Within the same study area
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3 Cell 55, of process are not always the same
Stales for which we have data —
111 Wlse fior configurations

E/eeed to be critical of the data for
= ::~°these [éasons as well as many others

~ ®\le need to think about the processes
Being studied and the scales of data
needed
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- Maost statlstlcal work USIAgG modlflable areal unit
rlglg,g deficient — because zonal system doesn’t

fidprocesses - and probably underestimates the
SUENgth of relationships

=5 atistical results are not independent of the
== Onal systems the data come from

-.—"__.--"'

= = Probably worth analysing data at several

different scales, noting the differences and using
them to help identify processes

® Good zone design software becoming available




