EUROPEAN FORUM
FOR GEOSTATISTICS

-~

o il <===g"” EUROPEAN COMMISSION

Instituto
Nacional de
Estadistica

“A methodological approach from address to
grid statistics:

sharing geodata with mixed, parametric and
hierarchical tools”

European Forum of Geostatistics Conference
22-24 of October 2014, Krakow (Poland)

lgnacio Duque With special acknowledgements to
(INE - IT Directorate) Nazaret Garcia Seijas and Maria José Gayo
(INE - IT Directorate)



Introduction.
The previous works.
Concepts and functional analysis.

ne tool.

ne first experience.
Future steps and improvements



The paradigm of a geostatistical mature system is
founded in an exhaustive bottom-up approach:

a) All units of information capture have geo-identifiers with an
associated geometry.

b) All geographical units should be produced from the point
address coordinates, using a bottom-up strategy.
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In the meantime ...

- We have to add the geo-identifiers or the coordinates
to different registers or statistical final data.

— But is not usually possible to add the precise
coordinates for all statistical records.

Main problem:
% of records without

coordinates.

Any user could accept
the break-down by
geographical units not
sum the right totals




Use grids as a bridgehead between the two banks of the
river (the imperfect present and the mature future):

1. We don’t have all the coordinates, but we couldn’t use
detailed places when we published the data, due to the
confidentiality issues.

2. 1 Km Grid cell is a very precise geographical area for
most of the user’s purposes

3. For practically all cases we couldn’t assign the exact
coordinates, but we have a lot of information for assign the
grid cell.

4. We could use the classical imputation methodology in
the case of lost information of any variable.



During the last decade INE has a lot of experience on
standardizing and linking geographical information:
from longitudinal studies to Census 2011:

Split address streams into significant parts.
Standardize address names, numbers and buildings.
Treat the area names inside a lineal address.

Link with master directories and choosing

alternatives.

Qualify the reliability of each option.




Aim:
* to develop a tool

* that linking geographical codes
and textual addresses of any
statistical register

* with available features and

1) Assign the exacts coordinates,
as many records as possible and

2) Assign the European grid cell
for 100% of the records.
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+parentAddress

Levels and parts of any s 4]
address

+ inspireld: Identifier
+ position: GeographicPosition [1..7]

+ locator AddressLocator [1..%] {ordered)
avoidables

+ altemativeldentifier: CharacterString [0.. 1]
+ status: StatusValue [0..1]

+ walidFrom: DateTime

- Thoroughfare 1 (Code, class, type,

+ beginLifespanVersion: DateTime

i
+ endlifespanVersicn: DateTime [0..1]
nhame).

constraints

{AddressPosition]}
{AddressCountry}
{EndLifeSpan\ersion}

- Thoroughfare 2 (Number /

afeatureTypes
AddressComponent

Kilometer , entrance).

«voidables
+ altemativeldentifier  CharacterString [0..1]
status: StatusValue [0..1]

walidFrom: DateTime
walidTo: DateTime [0..1]

wwnidable, lifeCycleinfos

+ beginLifespanVersion: DateTime
+ endlifespanVersion: DateTime [0..1]
constraints
/\7 [EndLifeSpan\ersion}
u u ]
- Statistical units (codes)
+

R
- Administrative Units (code, name)

+
+
+

afeatureTypes
AdminUnitName

|

\

wfeaturaTypes l',

“featureTypes AddressfAreaMame I|I
FostalDescriptor + name: GeographicalMame [1..7] I',

+ postMame: GeographicalName [0..7] l'u
+ postCode: CharacterString [0..1] |

[ constraints wfeatureTypes
[PostNameEmpty} ThoroughfareMame
e {FostCodeEmpty}

+

name: ThomughfareMameValue [1..7]

Figure 3 — UML class diagram: Spatial object types
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Features for precise coordinates

- Point level: addresses from Census 2011, Central and
Regional Mapping Agencies.

- Line level: Cadastral and Mapping Agencies networks.

- Polygonal level: Enumeration Districts, Postal Codes,
Municipality Boundaries.



Hierarchical steps 1

' Matching with Address Directorles

{ 1 Exact thoroughfare code and number / Km J

~_

[ 2 Exact thoroughfare name and number / Km J

Assigning COOrdinates

=
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Hierarchical steps 2

~ | Mstching with Address Directories

[ 3 Probabilistic and weighted by thoroughfare

networks

~_ [ Matching with streets-roads ]

[ 4 Random points over the length of lines

Assigning COOrdinates

=
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Hierarchical steps 3

~_ [ Matching with area units

[ 5 Enumeration Districts Assigning
~ Probabilistic
~_ & weighted
[ 6 Postal Codes J grid
~_~ cells

[ 7 Municipalities ]
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Auxiliary information:

Aggregate tables with Grid cells broken down by:
- Enumeration’s Districts

- Postal Codes

- Municipalities

With the sum of:

- Buildings

- Dwellings

- Units of economic activity

- Population

13



Postal Code

European Grid Cell

ERIR=RAL -1 “ P -

__OBJECTID* | COD POSTAL GRD HEWID Shape Area FREQUEHCY | SUM HUECO REC | SUM HUECO11 REC | SUM POBL
3899 (01450 1kmM2302E3268 Q4E286 030685 1 [=kull= =pMull= =Mull= il
3900 (01450 1kmM2302E3269 460746 337309 7 =) 5 6|01
3901 (01450 1kmM2304E32649 999200 853507 2 [=kull= =pull= =Mulll= Iy
3902 (01450 1kmM2303E3269 999200 59445 2 | =Mull= =Mull= =Mull= 01
3903 01450 1kmM2307E32E69 430620 532976 2 1 1 4|
3904 01450 an e 54 JEE914 295 () 9 =hyll= FAtl = =Pull= 1y
3905 543154 160749 5 =Mull= =Mull= 01
3906 TkmMZ295E5265 951217 208617 1 =pull= =Mull= 1y
3907 1kmMZ305ES265 202972 556696 1 =Pull= =Mull= L1
3905 TkmMZ2O9E3265 999200 248611 11 [=kull= =pMull= =Mull= L1}
3909 1kmM2300E3265 S14356 37003 10 [=kull= =pull= =Mull= L1}
3910 1kmM2307E3265 59159 401765 3 | =Mull= =Mull= =Mull= 01
3911 1kmM2306E3265 729541 503473 15 [=kull= =Mull= =Mull= 0
3912 TkmMZ299E53261 999200 205766 29 [=Mull= =Mull= =Mull= ’
3913 TkmM2300E5261 533732 77286 4 [=Rull= =Pull= =Mull= L1}
2914 1kmM230SEZ26E 368305 029761 25 [=kull= =PMull= =Mulll= / L1}
3915 1kmM2306E3266 Q29200 164304 a0 [=kull= =pull= =kl 0
3916 1kmM2307E32E66 346512959416 2 | =Mull= =Mull= = ¥
3917 1kmM2295E3262 999200 203142 3 | =Mull= =Mull= L= /01
3915 1kmMZE00ES262 281892 403274 3 [=Mull= =Mull= =Mull= L1}
3919 TkmMZ299E5262 999200 245043 1 [=Rull= =Pull= =Mull= L1}
2920 1kmM230SEF2ET 17EEE 275173 1 [=Pull= =PMull= =Mulll= I L1}
39 1kmM 22993263 Q29200 100994 1 [=kull= =pull= =Mull= I L1}
3922 TkmMN2295E3263 999200 157927 5 | =Mull= =Mull= dNuII:I o1
3923 1kmM2305E3263 999200 255625 5 | =Mull= =Mull= L1}
3924 1kmM2303E3263 270343 E21652 1 | =Mull= =Mull= 01
3925 1kmMZE304ES263 930730 931261 1 [=Mull= =MLl 0
3926 TkmMZ2O8ES264 999200,211949 0 [=kull= = r
2927 1kmM2209E3264 999200 154142 B [=Mull= Lill= IdNuIIb /01
3928 1kmM2300E3264 656531 361603 2 | =Mull= =Mull= =Mull= ‘ 01
3929 1kmM2305ES264 256190, 4 [=Mull= =pull= =Mull= d |01
3930 95514 g |01
29 JET1E 01
3932 1kmM231 DEZ265 Q30692 4343238 =Mull= 01
3933 1kmi235311E3265 248457 291237 01
3934 1kmMZ306ES265 26935558 610576 01
3935 0T84 Rmi.2AS i 92300 946 =ML L L L =
3936 (01428 1kmM2281E3270 999202 47187 | =Mull= =Mull= =Mull= =Mull= =
3937 (01428 1kmM2276E3270 FO2077 195515 | =Mull= =Mull= =Mull= =Mull= =f
39358 (01428 TkmM2257EI2E1 540210 8603635 |=Mull= =Mull= =Mull= =Mull= =f
3939 (01428 TkmM2278ES261 S8964 59434 [=MNull= =Mull= =Pull= =Mull= <f
3940 (01428 TkmM227AEZ2E1 509 661751 |=Mull= =Mull= =pMull= =Mull= =
F941 (01428 1kmk2283E3261 148744 032723 | =Mull= =Mull= =Mull= =kull= =

_~ Buildings
Dwellings

Population

Auxiliary
table
Postal

Codes /

Grid
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Environmental parameters

e Addresses and Streets-
Roads features.

e Fields used.

 Auxiliary dictionaries.

 Weighted tables for
probabilistic imputation to grid
cells

ArcGlS for Desktop 10,1

= -
a I-_ (« I l':"II.I:E:IB
B ‘ ﬂ puthon

INPUT/OUTPUT m—  TABLA DE

ENTR&DA
— TPBLA
RESULTADO

INPUT/OUTPUT

ENTRADA
— % TABLAS DE GEODATABASE w— TABLA
SECS pONDERACION | | RESULTADO
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User parameters

Input / Output /log file
Year of units

Fields and roles of input file

involved.

Optional hierarchical paths.

Weighted methods established.

5 GecRetesenciacion precisa y probatistea

% Tabia ge origen

|} & iibzan addigoa dricar fntonal)
Laciga de provanda (opbonal)

Criciga de municpis [optisnal)
Ciichgo de aprosimadon poatal TNE {optionsl)
Cacigo d= via IHE (optionsl)
Tipa de vix {eptonal)
Texte g wia ootional]
Himsre {opbonal)
Fertal [opsoral)
Ciigige de ditrit (aptional]
Cadigo de secodn {optoral)
Codiga de entidad colectiva {optonal)
Ciickga de entidad singulsr (optionall
Lodge de nudeo demmrace {oplonsl)
Crickga pestal {optinnal)
Pricekdad Secain foddgo Poetal
Po chersdadd de pobladon

Metoda de panderacon par APF fopboral}.
Por dersidad de pobladon

Metoda de ponderacon por chdiooe pastaed {ophianal)

Por dersitad de pobladon

Shaw

Help > |
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The difficulties of Business Register

- Source: Tax and Social
Security Agencies (not
very careful with
address).

- Updated by batch
processes and phone
interviews.

DOMICILIO CPRO | CMUN |
CL ZARRACIN 104 28 072
CA TENERIFE 3234 |28 073
| CL LOS METALES 18 POLIGONO INDUSTRIAL LA FRAILA j28 073
CL CARLOS SAINZ 35 |28 074
CA TRES CANTOS (DE) 16 |28 074
| CL FERMANDO EL SANTO 3 |28 079
CL RIO ROSAS 47 |28 079
 CA JUAN RAMON JIMENEZ 8 |28 079
CL IRIS 160 |28 006
CL CALENDULA N° 93 EDIFICIO K MINIPARC Il |28 005
| PA DE ALCOBENDAS 10 128|006
AV ALCALDE JOSE ARANDA 57 C |28 007
| CL JUAN DE LA CIRVA 18 |28 014
CA MARTIRES (DE LOS) 35 |28 022
CA TRUMILLO (DE) |28 022
CA REAL DE SAN SEBASTIA 128 026
CA GRANITO 4 2 047
| CL SAN SEBASTIAN 32 28 054
CA BEMBIBRE 4 28 058
PA LISBOA 27 |28 058
| CL MORSE 28 (P | SAN MARCOS) |28 1065
CA VIENTO 5 |28 074
CASANLUIS 1211 |28 074
| CA GABRIELA MISTRAL 7 |28 074
AV MARIA GUERRERO 1 28 |0T4
| CA VELAZQUEZ 167 |28 079
CL SAN BERNARDO 56 2°D |28 079
CA IBIZA 13 |28 079
CL ESTEBAN TERRADAS 5 |28 079
CA PRINCESA 3 |28 079
CA VELAZQUEZ 100 |28 079
CA VELAZQUEZ 86 B |28 079
CA REY(NAVE 14 P.| PERALES)00014 |28 141
| CA GENERAL GALLEGOS3BJD 128|079
CM ALTO DE LA CARRERA-PL.PIQ00007 |28 058
CA REY FRANCISCO 28 |28 079
| CA ALCALA 607 |28 079
CAQ DONNELL 32 1 |28 079
| CA HINOJOSA DEL DUQUE 4 B A 128 1079
CA RONDA RAYA 36 |28 176
CA AVENIDA DE EUROPA 34 11 |28 079
UR CL RIO EBRO URB. EL BOSQU00056 28 181

CO CAMING 48
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Stage 1: Code and text
treatments (SAR)

Address
components
analyzer

Standardization “ MATCHING ASSIGNING

STREET COD’ BUILDING CODE




General results:

TOTAL
No Grid cell

Exact address

Random weighted address same street / road
--> Subtotal: Coordinates assigned

Grid by Postal Code or Municipality

--> Subtotal: Grid cell assigned

Firms

319.448
18
187.161
58.208
245.369
74.061
319.430

0,0
58,6
18,2

76,8 <
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The results in SDI viewer
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The results in SDI viewer
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The results in SDI viewer
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Inside Business Register Gecoding project:
e Analyzing in depth the 10% experience

e Applying the Business Register experience to the
100%.

Enlarging the tool’s capabilities:

e Using many address and thoroughfare features.

Enlarging the experience in other statistics:

e Population Register annually updated.
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GVA (total) by 1 km2 grid in
Pirkanmaa in 2008

Marja Tammilehto-Luode (2011) "A case study on georeferenced economic
statistics" GISCO Working Party, EUROSTAT, Luxemburg.

RAINER, Norbert; KAMINGER, Ingrid; KATZLBERGER, Gernot (2012“Adding
Value to Statistical Information by Geroreferencing”

CORDEIRO, Helena; VALA, Francisco; SANTOS, Ana (2012) “Spatial Data
Infrastructure for statistical production: challenges and opportunities”.

Figure 1. SDI's conceptual approach at Statistics Portugal

Figure 4: Number of buldings m a high nick flooding zone (250m grds versus binlding
coordinates)
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Statistic should analyze the real state, its geographic
position, its fertility and the topographical and social details
of wealth. Statistic should collect data that allows Philosophy
and Political Economy not to be blind. The Cadastre is the
starting point of a rational Statistics.

Joaqufn Costa (1869) “Catastro” [free abridged translation]

“Cette méme statistique qui, dans le cadre du mercantilisme,
n’avait jamais pu fonctionner qu’a l'intérieur et ... au bénéfice
d’une administration monarchique fonctionnant elle-méme
dans la forme de souveraineté, cette méme statistique va a
devenir le facteur technique principal ... de ce déblocage ... de
I'art de gouverner”

Michel Foucault (1977-78) “Sécurité, territoire, population”
Cours au Collége de France, Gallimard [2004],107
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"El suelo debe prepararse para ese gran dia: la Estadistica debe hacer analisis de la
propiedad, conocer por todas sus caras, en su forma, en su magnitud, en sus accidentes,
en su situacion geografica, en su grado de fertilidad. Debe la Estadistica tener consignada
en sus archivos la manera de ser de la propiedad territorial, ensenar a los propietarios y a
las provincias los pormenores todos de su riqueza, topograficos y sociales, absolutos y
comparados. Debe llevar la cuenta y razén, no solo de los progresos de la poblacion sino
también de los déficits subsistencias: debe hermanarse con la Historia, tomar de ella la
l6gica, trabajar en comun, y en el inmenso termometro del tiempo, marcar una sobre el
cero la larga sucesion de civilizaciones ya pasadas, y la otra, las nuevas etapas que
amanecen en el horizonte. La Estadistica debe recoger datos de que carece, elaborarlos,
combinarlos, incubarlos al calor del razonamiento, para que la Filosofia, para que la
Economia Politica no caminen a ciegas en sus deducciones practicas, y puedan anunciar
un dia y otro dia al mundo las necesidades de los pueblos, y las medidas que los gobiernos
y las colectividades deben tomar para satisfacerlas. No llenara cumplidamente su mision
la Estadistica, no conocera ni podra conocer el verdadero progreso, el verdadero
movimiento, las alteraciones, los recursos y los vacios de una sociedad, mientras no posea
un catastro, y un catastro perfecto. El periodo de lucha y de contradiccion que estan
atravesando las ciencias politicas subsistira, mientras no les proporcione materiales sanos
y abundantes la Estadistica. Si a esto anadimos que el catastro es el punto de partida de
la Estadistica racional, habremos dicho la ultima palabra en favor de esta institucion
considerada bajo el punto de vista social“

Joaquin Costa (1869) “Catastro”, en "Escritos agrarios. Escritos de juventud 1864-1871",
edicion critica, introduccion y notas de Cristobal Gomez Benito y Alfonso Orti Benlloch,
Fundacion Joaquin Costa, Huesca, 1998, 258-290
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