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1. Introduction (I)1. Introduction (I)

The paradigm of a geostatistical mature system geostatistical mature system geostatistical mature system geostatistical mature system is 

founded in an exhaustive bottom-up approach:

a) All units All units All units All units of information capture have geogeogeogeo----identifiersidentifiersidentifiersidentifiers with an 

associated geometrygeometrygeometrygeometry.associated geometrygeometrygeometrygeometry.

b) All geographical units should be produced from the point 

address coordinates, using a bottombottombottombottom----upupupup strategy.
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1. Introduction (II)1. Introduction (II)

In the meantime … In the meantime … In the meantime … 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.

Any user could accept 

the break-down by 

geographical units not 

sum the right totals
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1. Introduction (III)1. Introduction (III)

Use grids as a bridgehead between the two banks of the 

river (the imperfect present and the mature future):

1.1.1.1. We don’t have We don’t have We don’t have We don’t have all the coordinates, but we couldn’t use but we couldn’t use but we couldn’t use but we couldn’t use 

detailed places when we published the data, due to the detailed places when we published the data, due to the 

confidentiality issues.

2.2.2.2. 1 Km Grid 1 Km Grid 1 Km Grid 1 Km Grid cell is a very precise very precise very precise 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 a lot of information for assign the a lot of information for assign the a lot of information for assign the coordinates, but we have a lot of information for assign the a lot of information for assign the a lot of information for assign the a lot of information for assign the 

grid cell.grid cell.grid cell.grid cell.

4. We could use the classical imputation methodology in 

the case of lost information of any variable.
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2. The previous works (I)2. The previous works (I)

During the last decade INE has a lot of experience on 

standardizingstandardizingstandardizingstandardizing and linking geographical informationgeographical informationgeographical informationgeographical information: 

from longitudinal studies to Census 2011:Census 2011:Census 2011:Census 2011:

• Split address streams into significant parts.

• StandardizeStandardizeStandardizeStandardize address names, numbers and buildings.

• Treat the area names inside a lineal address.

• Link with master directories and choosing 

alternatives.alternatives.

• Qualify the reliability of each option.
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3. Conceptual and functional analysis (I)3. Conceptual and functional analysis (I)

AimAimAimAim:

* to develop a toola toola toola tool

* that linking geographical codes linking geographical codes linking geographical codes linking geographical codes 

and textual addresses  textual addresses  textual addresses  textual addresses  of any 

statistical register

* with available featuresfeaturesfeaturesfeatures and 

1) Assign the exacts coordinates, exacts coordinates, exacts coordinates, exacts coordinates, 1) Assign the exacts coordinates, exacts coordinates, exacts coordinates, exacts coordinates, 

as many records as possibleas many records as possibleas many records as possibleas many records as possible and

2) Assign the European gridgridgridgrid cell 

for 100%100%100%100% of the records.
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3. Conceptual and functional analysis (II)3. Conceptual and functional analysis (II)

Levels and parts of any Levels and parts of any Levels and parts of any Levels and parts of any 

address address address address 

- Thoroughfare 1 (Code, class, type, 

name).

- Thoroughfare 2 (Number / 

Kilometer , entrance).

- Statistical units (codes)- Statistical units (codes)

- Administrative Units (code, name)

- Postal Descriptor

8



3. Conceptual and functional analysis (III)3. Conceptual and functional analysis (III)

Features for precise coordinates Features for precise coordinates Features for precise coordinates Features for precise coordinates 

- Point levelPoint levelPoint levelPoint level: addresses from Census 2011, Central and 

Regional Mapping Agencies.Regional Mapping Agencies.

- Line levelLine levelLine levelLine level: Cadastral and Mapping Agencies networks.

- Polygonal levelPolygonal levelPolygonal levelPolygonal level: Enumeration Districts, Postal Codes, 

Municipality Boundaries.
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3. Conceptual and functional analysis (IV)3. Conceptual and functional analysis (IV)
Hierarchical steps 1Hierarchical steps 1Hierarchical steps 1Hierarchical steps 1
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3. Conceptual and functional analysis (V)3. Conceptual and functional analysis (V)
Hierarchical steps 2Hierarchical steps 2Hierarchical steps 2Hierarchical steps 2
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3. Conceptual and functional analysis (VI)3. Conceptual and functional analysis (VI)
Hierarchical steps 3Hierarchical steps 3Hierarchical steps 3Hierarchical steps 3

AssigningAssigningAssigningAssigningAssigningAssigningAssigningAssigning

Probabilistic  Probabilistic  Probabilistic  Probabilistic  

& weighted  & weighted  & weighted  & weighted  

grid grid grid grid 

cellscellscellscellscellscellscellscells
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3. Conceptual and functional analysis (VII)3. Conceptual and functional analysis (VII)

Auxiliary informationAuxiliary informationAuxiliary informationAuxiliary information:

Aggregate tables with Grid cells broken down by:

- Enumeration’s Districts - Enumeration’s Districts 

- Postal Codes

- Municipalities

With the sum of:

- BuildingsBuildingsBuildingsBuildings- BuildingsBuildingsBuildingsBuildings

- DwellingsDwellingsDwellingsDwellings

- Units of economic activity Units of economic activity Units of economic activity Units of economic activity 

- PopulationPopulationPopulationPopulation
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Buildings

3. Conceptual and functional analysis (VIII)3. Conceptual and functional analysis (VIII)
Postal Code European Grid Cell

Auxiliary  Auxiliary  Auxiliary  Auxiliary  

table table table table 

Dwellings

Population

table table table table 

Postal Postal Postal Postal 

Codes /  Codes /  Codes /  Codes /  

GridGridGridGrid
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4. The tool (I)4. The tool (I)

• Addresses and StreetsAddresses and StreetsAddresses and StreetsAddresses and Streets----

Environmental parametersEnvironmental parametersEnvironmental parametersEnvironmental parameters

• Addresses and StreetsAddresses and StreetsAddresses and StreetsAddresses and Streets----

Roads features.Roads features.Roads features.Roads features.

• Fields used.Fields used.Fields used.Fields used.

• Auxiliary dictionaries.Auxiliary dictionaries.Auxiliary dictionaries.Auxiliary dictionaries.

• Weighted tables for Weighted tables for Weighted tables for Weighted tables for 

probabilistic imputation to grid probabilistic imputation to grid probabilistic imputation to grid probabilistic imputation to grid probabilistic imputation to grid probabilistic imputation to grid probabilistic imputation to grid probabilistic imputation to grid 

cellscellscellscells
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4. The tool (II)4. The tool (II)

• Input / Output  /log fileInput / Output  /log fileInput / Output  /log fileInput / Output  /log file

User parametersUser parametersUser parametersUser parameters

• Year of unitsYear of unitsYear of unitsYear of units

• Fields and roles of input file Fields and roles of input file Fields and roles of input file Fields and roles of input file 

involved.involved.involved.involved.

• Optional hierarchical paths.Optional hierarchical paths.Optional hierarchical paths.Optional hierarchical paths.

• Weighted methods established.Weighted methods established.Weighted methods established.Weighted methods established.• Weighted methods established.Weighted methods established.Weighted methods established.Weighted methods established.
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The difficulties of Business RegisterThe difficulties of Business RegisterThe difficulties of Business RegisterThe difficulties of Business Register

5. The first experience5. The first experience.. (I)(I)

---- Source: Tax and Social Source: Tax and Social Source: Tax and Social Source: Tax and Social 

Security Agencies (not Security Agencies (not Security Agencies (not Security Agencies (not Security Agencies (not Security Agencies (not Security Agencies (not Security Agencies (not 

very careful with very careful with very careful with very careful with 

address).address).address).address).

---- Updated by batch Updated by batch Updated by batch Updated by batch 

processes and phone processes and phone processes and phone processes and phone 

interviews.interviews.interviews.interviews.
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5. The first experience5. The first experience.. (II)(II)

Stage 1: Code and text 
treatments (SAR)

Address 

components 

analyzer

Standardization
MATCHING ASSIGNING 

Standardization
MATCHING 

STREET CODE

ASSIGNING 

BUILDING CODE
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General results:General results:General results:General results:

5. The first experience5. The first experience.. (III)(III)

Firms %Firms %

TOTAL 319.448   

No Grid cell 18   0,0

Exact address 187.161   58,6

Random weighted address same street / road 58.208   18,2

--> Subtotal: Coordinates assigned 245.369   76,8
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--> Subtotal: Coordinates assigned 245.369   76,8

Grid by Postal Code or Municipality 74.061   23,2

--> Subtotal: Grid cell assigned 319.430   100,0



The results in SDI viewerThe results in SDI viewerThe results in SDI viewerThe results in SDI viewer
5. The first experience5. The first experience.. (IV)(IV)
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The results in SDI viewerThe results in SDI viewerThe results in SDI viewerThe results in SDI viewer5. The first experience5. The first experience.. (V)(V)

21

Firm point location in a rural area near Zamora



The results in SDI viewerThe results in SDI viewerThe results in SDI viewerThe results in SDI viewer5. The first experience5. The first experience.. (VI)(VI)
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Firm point location in a urban area near Bilbao



The results in SDI viewerThe results in SDI viewerThe results in SDI viewerThe results in SDI viewer5. The first experience5. The first experience.. (VII)(VII)
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Points and postal addresses: scale 1/2.000



The results in SDI viewerThe results in SDI viewerThe results in SDI viewerThe results in SDI viewer5. The first experience5. The first experience.. (VIII)(VIII)
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NACE and employees: scale 1/2.000



The results in SDI viewerThe results in SDI viewerThe results in SDI viewerThe results in SDI viewer5. The first experience5. The first experience.. (IX)(IX)
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Grid cells by employees range: 1/25.000



The results in SDI viewerThe results in SDI viewerThe results in SDI viewerThe results in SDI viewer5. The first experience5. The first experience.. (X)(X)
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Grid cells by employees range: 1/500.000



The results in SDI viewerThe results in SDI viewerThe results in SDI viewerThe results in SDI viewer5. The first experience5. The first experience.. (XI)(XI)
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Grid cells by employees range: 1/4.000.000



6. Future steps and improvements6. Future steps and improvements.. (I)(I)

Inside Business Register Business Register Business Register Business Register Gecoding project:

• Analyzing in depth the 10% experience

• Applying the Business Register experience to the • Applying the Business Register experience to the 

100%.

Enlarging the tool’s capabilitiestool’s capabilitiestool’s capabilitiestool’s capabilities:

• Using many address and thoroughfare features.

Enlarging the experience in other statisticsother statisticsother statisticsother statistics:
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Enlarging the experience in other statisticsother statisticsother statisticsother statistics:

• Population Register annually updated.
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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. starting point of a rational Statistics. 

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

“Cette même statistique qui, dans le cadre du mercantilisme, 

n’avait jamais pu fonctionner qu’à l’intérieur et … au bénéfice 

d’une administration monarchique fonctionnant elle-même 
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d’une administration monarchique fonctionnant elle-même 

dans la forme de souveraineté, cette même statistique va a 

devenir le facteur technique principal … de ce déblocage … de 

l’art de gouverner”

Michel Foucault (1977Michel Foucault (1977Michel Foucault (1977Michel Foucault (1977----78) 78) 78) 78) “Sécurité, territoire, population” 

Cours au Collège de France, Gallimard [2004],107



"El suelo debe prepararse para ese gran día: la Estadística debe hacer análisis de la 

propiedad, conocer por todas sus caras, en su forma, en su magnitud, en sus accidentes, 

en su situación geográfica, en su grado de fertilidad. Debe la Estadística tener consignada 

en sus archivos la manera de ser de la propiedad territorial, enseñar a los propietarios y a 

las provincias los pormenores todos de su riqueza, topográficos y sociales, absolutos y 

comparados. Debe llevar la cuenta y razón, no solo de los progresos de la población sino 

también de los déficits subsistencias: debe hermanarse con la Historia, tomar de ella la 

lógica, trabajar en común, y en el inmenso termómetro del tiempo, marcar una sobre el lógica, trabajar en común, y en el inmenso termómetro del tiempo, marcar una sobre el 

cero la larga sucesión de civilizaciones ya pasadas, y la otra, las nuevas etapas que 

amanecen en el horizonte. La Estadística debe recoger datos de que carece, elaborarlos, 

combinarlos, incubarlos al calor del razonamiento, para que la Filosofía, para que la 

Economía Política no caminen a ciegas en sus deducciones prácticas, y puedan anunciar 

un día y otro día al mundo las necesidades de los pueblos, y las medidas que los gobiernos 

y las colectividades deben tomar para satisfacerlas. No llenará cumplidamente su misión 

la Estadística, no conocerá ni podrá 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 contradicción que están 
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un catastro, y un catastro perfecto. El periodo de lucha y de contradicción que están 

atravesando las ciencias políticas subsistirá, mientras no les proporcione materiales sanos 

y abundantes la Estadística. Si a esto añadimos que el catastro es el punto de partida de 

la Estadística racional, habremos dicho la última palabra en favor de esta institución 

considerada bajo el punto de vista social“

Joaquín Costa (1869) Joaquín Costa (1869) Joaquín Costa (1869) Joaquín Costa (1869) “Catastro”, en "Escritos agrarios. Escritos de juventud 1864-1871", 

edición crítica, introducción y notas de Cristóbal Gómez Benito y Alfonso Ortí  Benlloch, 

Fundación Joaquín Costa, Huesca, 1998, 258-290
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