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Needs for Change

1. We live in a society that changes more and more rapidly and we

need tools that can measure these changes continuously,

without waiting for census operations or large surveys.

2. Large census operations, surveys etc., are very expensive

procedures.

3. The development of computer systems has allowed the massive

use of data and the creation of information infrastructures. The

size of the database does not longer matter, but the training of

researchers and statisticians for its management does. The

quantity and quality of statistical products will increase over

time, using new sources of information and the linkage to

existing sources.
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1. We live in a society that changes more and more rapidly and we

need tools that can measure these changes continuously,

without waiting for census operations or large surveys.

2. Large census operations, surveys etc., are very expensive 

operations.

3. The development of computer systems has allowed the massive

use of data and the creation of information infrastructures. The

size of the database does not longer matter, but the training of

researchers and statisticians for its management does. The

quantity and quality of statistical products will increase over

time, using new sources of information and the linkage to

existing sources.
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4.- It is necessary that the administration uses more and more

efficiently the data that it obtains from the citizen, through

the linkage of Administrative Records, and at the same time

creates infrastructures of information that are returned to that

same citizen in several ways:

- Through the creation of an electronic administration

increasingly complete and useful.

- Through the creation of data infrastructures that serve,

once suitably anonymized and refined, for research both

in the public and private sectors.

- Statistical production is a basic infrastructure of the

State.

- Data Protection Act (risk).

Needs for Change

06/07/2017
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5.- Big Data offers the possibility of 'nowcasting' - the prediction of

the present (Choi and Varian, 2011). It offers the possibility of a

significant added value to the official statistical production at a

marginal cost, since the data have been produced by third parties

(Struijs et al., 2014). Both the European Union, with its

Scheveningen Memorandum to examine the use of Big Data in

Official Statistics, and the UNSD, with the establishment of a Global

Working Group on Big Data for Official Statistics, are already

working on the incorporation of this data in future production by

creating a big data 'sandbox' to explore the methods, techniques,

models, software, equipment and resources for using that data.

Choi, H. and Varian, H. (2011) Predicting the present with Google Trends. Google Research.

Struijs, P., Braaksma, B. and Daas, PJH. (2014) Official statistics and Big Data. Big Data & Society 1(1): 1–6.

WHAT DOES BIG DATA MEAN FOR OFFICIAL STATISTICS? Rob Kitchin (National University of Ireland, Maynooth)

Needs for Change
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5.-Risks:

- An important risk is not only how to access the data but to

maintain access to it in the same conditions and over time.

- A second risk is that this data does not continue in time.

- Or that Statistical Offices, depending on third parties for the

production of this information, loose control over the

generation, sampling, processing of data and have little to say

about how to produce them or how these data were generated

(Landefeld 2014).

Eurostat (2014) Big data – an opportunity or a threat to official statistics? Paper presented at the Conference of European

Statisticians, 62nd plenary session, Paris, 9-11 April 2014.

Florescu, D., Karlberg, M., Reis, F., Del Castillo, P.R., Skaliotis, M. and Wirthmann, A. (2014) Will ‘big data’ transform official

statistics?

Landefeld, S. (2014) Uses of Big Data for Official Statistics: Privacy, Incentives, Statistical Challenges, and Other Issues.

Discussion Paper at International Conference on Big Data for Official Statistics, Beijing, China, 28-30 Oct 2014.

WHAT DOES BIG DATA MEAN FOR OFFICIAL STATISTICS? Rob Kitchin (National University of Ireland, Maynooth)

Needs for Change



25/03/2010 Zaragoza

http://demografia.ieg.csic.es

Census round 2011
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Census rounds 1990-2020

UNECE Survey April 2015 (32 countries UE and EFTA)
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Background: Sweden, Umea 

Demografiska databasen
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Background: Sweden, Lund Scania 

Demografiska databasen
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Background: Sweden, Folkbokföring, 

Population Register, 1968-
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Background: England and Wales,

Family reconstructions
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Background: England and Wales,

Whitehall Study I y II, 1967
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Background: United States

Framingham Heart Study 1948
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Background: England and Wales,

ONS Longitudinal Study



25/03/2010 Zaragoza

http://demografia.ieg.csic.es

Background: England and Wales,

ONS Longitudinal Study

1974. Starting the follow up procedure for the 1% population sample

(linked in 1971 census through the registers on vital statistics,

healthcare registers and successive census operation of 1981,

1991 and 2001).

 Selected by the birth date (4 dates per year)

 Initial simple equals to 500.000

 Multicohort study design: new participants are entering

through new births and migration, and the sample size

remains relatively stable

 Additional information on participants is also collected:

children, spouses etc…
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Background: UK, CLS cohorts

1958, 1970 and Millenium c17.000
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Background: Scotland,

Scottish Longitudinal Study. 5% 
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Background: Denmark

Dannish Demographic Database

1968.Central Population Register

1970.Occupational Mortality Register (based on 1970 census )

1980.Danish Demographic Database (from 1980 global coverage)
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Background: Netherlands

Social Statistical Database
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Background: Netherlands

Social Statistical Database

1971. 26% of the population does not respond to the census

 The parliament does not approve the law for the 1981 and 1991

censuses

 Development of an integration system for the registers and

questionnaries as a supplement for the 1981 and 1991

censuses

2001.Integration of registration systems and questionnaries within the

Social Statistical Database (SSD) which combines the following:

 Municipal population registers

 Employment registers

 Fiscal and social security information

 Healthcare registers and questionnaries on salaries and active

population
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Background: Netherlands,

Historical Sample of the Netherlands

78.000 persons

born in Holland 

in the period 1812-1922. 

Project: Family and the 

disease environment in 

mortality and longevity in 

the Netherlands, 

1812-2015.
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Background: Microdata based on longitudinal 

registers and Biobanks, Sweden
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Background: Microdata based on longitudinal 

registers and Biobanks, Canadá
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Background: Microdata based on longitudinal 

registers and health surveys, United Kingdom
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Background: Longitudinal registers of twins.

The Danish Twin Registry
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Background: longitudinal records following cohorts

of births in maternities.

The Uppsala Birth Cohort Multigenerational Study
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Background: European Historical Population 

Samples Network
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Background: ICPSR
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Background: LONGPOP



25/03/2010 Zaragoza

http://demografia.ieg.csic.es

Record Linkage

The term ‘record linkage’ was first used by

the chief of the U.S. National Office of Vital

Statistics, Dr. Halbert L. Dunn in 1946,

when he wrote that “each person in the

world creates a book of life. The book

starts with birth and ends with death. Its

pages are made up of principle events

in life. Record linkage is the name given

to the process of assembling the pages

of the book into a volume”.

Dunn HL (1946). Record linkage. American Journal of

Public Health 36:1412-6.
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Longitudinal interaction of administrative 

registers: not just data linkage

https://apuntesdedemografia.com/curso-de-demografia/temario/tema-2-generalidades/el-diagrama-de-lexis/

https://apuntesdedemografia.com/curso-de-demografia/temario/tema-2-generalidades/el-diagrama-de-lexis/
https://apuntesdedemografia.com/curso-de-demografia/temario/tema-2-generalidades/el-diagrama-de-lexis/
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Integration of administrative records. 

Lexis diagram 
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Longitudinal integration: not only linkage

The linkage of the statistical and administrative records that we have

already used to produce the annual statistical exploitation (transversal),

could provide:

1. Improvement of the quality of many of the statistical variables that we

already collect in our questionnaires, but which are fulfilled with a low

level of quality in them (marital status, educational level...)

2. Inclusion of new variables not presented in the questionnaire but

available in other statistical and administrative records

3. Rebuilding biographical stories, by linking the events and transitions

with the individuals who carry them out, maintaining a longitudinal

database, from which both the quality improvement and the inclusion of

new variables would be obtained, but what is much more interesting, a

whole family of new statistical products on trajectories: vital,

reproductive, family, residential, educational, labor and

interrelationships occurring between these dimensions.

06/07/2017
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This system would play a central role in a new statistical production

system, being the reference for the verification or expansion of structural

variables included in other population-based statistical operations (date and

place of birth, legal residence, studies received ...) .

It would be easy to perform virtual censuses based on such system, but

moreover, and more interestingly, it will create an opportunity to

generate a new family of longitudinal statistical products with capacity

to investigate trajectories in physical and social space, along with

causal and temporal relationships underlying them: family and

residential trajectories, training and labor trajectories, health trajectories ....

06/07/2017

Longitudinal integration: not only linkage
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The Longitudinal Historical Database for 

the City of Madrid. (LHISTDATA-MAD)

37
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OTHER 
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http://www.idehistoricamadrid.org
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THE LONGITUDINAL DATABASE OF THE 

FOUNDLING HOSPITAL OF MADRID

ADMISSIONS BOOKS ENTRIES AND EXITS 

BOOKS

DATABASE

PERIOD 1890-1935
INFORMATION COLLECTED FOR

60444 ABANDONED CHILDREN.

AROUND 1500 ABANDONED CHILDREN 

PER YEAR
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Zaragoza

ADMISSIONS BOOK

Characteristics of abandonment

Characteristics of the child

Characteristics of the families

Identification number: correlative 

number for each child in each 

year

Other relevant information for 

the foundling hospital:

Provincial Archive of the 

Autonomous Community 

of Madrid

Two  source books

Extension: 1890-1935

Date of retrieval by the mother

Information on the death: date, 

place and cause of death copied 

from the medical certificate

Information on the first and 

subsequent placements with a 

wetnurse and the return to the 

institution (date, place, etc.)

Date of transference to hospice

Life histories followed 

from admission to 

5/7years of age

Number of children 

ever admitted: 59,309

Admitted younger  

than 1 year of age: 

54,832

ENTRIES AND EXITS BOOK

THE LONGITUDINAL DATABASE OF THE 

FOUNDLING HOSPITAL OF MADRID
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Zaragoza

Identification 

number in 

municipal census

Occupational data

Details of the individual

Information on location of 

household

Other relevant details

Changes of address until 

following census
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Identification 

number in 

municipal census

Personal details of 

member of the household
Kinship relationship 

to head of househodl

Place and date of 

birth

Address and head of household

OccupationMarital 

status

Other relevant 

information

Quinquennial Municipal Census. 

Household record (1900)
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Zaragoza
Zaragoza

Daily Burial Registry 

(published in Gazeta de Madrid) 

1888-1901

Around 20,000 

burials per year
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Zaragoza

Rostock

25/03/2010

Individual slip of the 

Death Registry. 

Madrid City Hall
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Zaragoza

Civil Registry of Burials. Madrid City Hall. 
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Detail of Civil Registration of Births: 1888-1921.
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Basic Relational Demographic and Geographical Dataset inside 

the Historical Spatial Data Infrastructure of Madrid. 

Demographic Datasets

Spatial Information Datasets
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Total Deaths per Month by selected Causes of 

Death. Madrid 1888-1922
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Zaragoza

Age-specific mortality 1889 influenza pandemic in 

Madrid
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The 1918/22 Influenza Pandemic in Madrid:

Total Deaths per Day. Madrid 1918-1922
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http://demografia.ieg.csic.es 11/2015

Age-specific mortality 1918-1922 influenza 

pandemic in Madrid.
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Standardized ECMR (5q0) by Diarrhoea for the City 

of Madrid, 1905-1907 and 1920-1922. 
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Longitudinal Database of the Population of 

Andalusia: Two products in diffusion

Available on the web:

• Longitudinal Statistics on Survival and Longevity in 

Andalusia, 2002-2013

• Longitudinal Statistics on Reproductive Biographies

in Andalusia, 2002-2013

1. Microdata, 10% 

sample.  c1 million 

records.

1. Tables & Hypercubes

1. SDI of Andalusia

https://www.juntadeandalucia.es/institutodeestadisticaycartografia/descarga/longevidad/longevidad-en.htm
https://www.juntadeandalucia.es/institutodeestadisticaycartografia/descarga/fecundidad/fecundidad-en.htm
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Longitudinal Database of the Population of 
Andalusia, 1996-2015.

Sources.

• The population from the Administrative Census (Padrón) from

1996 onwards. 

• All vital events (births, deaths and marriages) which took place 

in Andalusia or of Andalusian residents from that date onwards. 

• All the changes in legal residence of the Andalusian residents

from 1996 onwards.

• Sociodemographic characteristics included in the 2001 and 

2011 Census of Population of Spain. Later on 1991 Census as 

well.

• Other Administrative data.
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Longitudinal Database of the Population of 
Andalusia, 1996-2015.

Primary Sources: 

Statistical Bulletins 

and Listings of 

Inhabitants (Padrón)

… plus 1991, 2001, 2011 Census Bulletins.

Bulletins

Padrón

http://www.ine.es/jaxi/menu.do?type=pcaxis&path=/t20/e243&file=inebase&L=0
http://www.ine.es/censo2001/cuestionarios.htm
http://www.ine.es/censos2011_datos/cen11_datos_metodologia.htm
http://www.ine.es/metodologia/t20/t20e301_cues.htm
http://www.ine.es/metodologia/t20/t203024566.htm
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Longitudinal Database of the Population of 
Andalusia, 1996-2015.

Listing of 

inhabitansts.

Padrón Contínuo

Father 

VS
Mother 

VS

Son 

VS

Deaths

VS

1991
Census

2001
Census

Other

Information

In progress

…

Husband

VS
Wife

VS

97,6%

72,2%

(75%)

97,8% 97,9%

96,3%

95,2%

2011
Census

99,5%
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Longitudinal interaction of administrative 

registers: not just data linkage

An example of biographies within the LDBPA
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Longitudinal Database of the Population of 
Andalusia, 1996-2015.

LPRA Summary of Data: 

• Circa 10 Millions different individuals with at least a demographic 
event registered at the LRPA from 1996 till now.

• More than 3.5 Millions inter-municipal movements.

• More than 9 Millions changes of Residence.

• More than 1.2 Millions deliveries.

• Circa 1 Millions deaths.

• More that 1.2 Millions individuals who got married.

• And around 7.5 Millions  individuals included in 2001 Census.

• Information linked to 1991 and 2011 Censuses. 

• Cause of death coding following ICD-10, and WHO GBD.
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•Andalusia has the lowest life expectancy in Spain, and one of the highest 

levels of unemployment and proportions of illiterate population, especially 

between elderly women.

2016 Spain Andalusia 

Total 83,2 81,9

Men 80,4 79,2

Women 85,9 84,6

•Andalusia has higher fertility (TFR) than the rest of Spain.

2016 Spain Andalusia 

Total 1,33 1,40

Native 1,27 1,37

Foreign Born 1,70 1,77

Some basic information. 
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Some basic information. 

•Andalusia has lower mean age at first birth than Spain.

2016 Spain Andalusia 

Total 30,8 30,1

Native 31,3 30,4

Foreign Born 27,7 27,2

•Population, 8.371.270 inhabitants in the 2011 Census of Spain.

•18% of the Spanish population

•7.9% foreign population
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Unemployment Rate by educational attainment.
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An Example with Health and Longevity Data

Diego Ramiro-Fariñas. 
Spanish National Research Council 

Francisco J. Viciana. 
Institute of Statistics and Cartography of Andalusia

Grupo Dinámicas Demográficas

Instituto de Economía, Geografía y Demografía

Consejo Superior de Investigaciones Científicas

diego.ramiro@cchs.csic.es

http://demografia.ieg.csic.es
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Population in Andalusia by educational attainment, 
2002.
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Rates per 10.000 person-year by gender and 
educational attainment, Andalusia. Census cohort 
followed from 2002 to 2010.
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Rates per 10.000 person-year by age, gender, groups of 
causes of death  and educational attainment, Andalusia. 
Census cohort followed from 2002 to 2010.
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Rates per 10.000 person-year by age, gender, specific causes of death 
and educational attainment, Andalusia. Census cohort followed from 
2002 to 2010. Obvious educational gradient.
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Rates per 10.000 person-year by age, gender, specific causes of death 
and educational attainment, Andalusia. Census cohort followed from 
2002 to 2010. Not obvious educational gradient
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NISS and NIS Data. Pensions

• The system collected data on more than a million and a half pensions 
(pensions are not pensioners but pension benefits) 
54% of which are retirement pensions 

• 13.5% were from a previous retirement disability pension.

• The total beneficiaries of these pensions are a little over one million 
four hundred thousand people.

• Around eight hundred thousand are retired 

• Of these we excluded around two hundred thousand which were 
retired pensioners who where receiving  a previous disability pension.  
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Public pension system distribution by age and gender in 
Andalusia 2012. Only NSSI and NIS pensions scheme. 

Percentaje

A
g
e

0

10

20

30

40

50

60

70

80

90

100

1.0% 0.8% 0.6% 0.4% 0.2% 0.0% 0.2% 0.4% 0.6% 0.8% 1.0%

2010

2000

1990

1980

1970

1960

1950

1940

1930

1920

G
e
n
e
ra

ti
o

n

Population by pension system

Retirement pension from disability

Retirement pension from disability + Wido w's pension

Retirement pension

Retirement pension + Widow's pension

Widow/orphan's pension

Other combinations

Without a publics Social Security Pension



http://demografia.ieg.csic.es

Pension, Education and Marital Status
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Andalusia, Spain and Sweden. Period TFR and cohort CFR
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• All the women interviewed in the sample of the 2011 census in

Andalusia, 12% of the occupied housing, born after 1950 (c212,000

women).

• For this group of women, we have rebuilt their reproductive and

residential biographies during the period 2002-2013 from the

information collected by the LDBPA.

• The above reference population is classified by educational attainment

achieved and their relationship with the economic activity in the census

date (end of 2011).

Study Design: Retrospective Cohort
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Study Design: Retrospective Cohort
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Age and order Specific Fertility Rate. Trend
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Age specific Parity Progression Probability
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Parity and age adjusted Total Fertility Rate.
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Parity and age adjusted Mean age at birth.
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Parity and age adjusted TFR by order, education 
and employment
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Parity and age adjusted Mean age at birth by order, 
education and employment
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Longitudinal Database of the Population of 
Andalusia, 1996-2015.

• Available on the web:

Longitudinal Statistics on

Reproductive Biographies

in Andalusia, 2002-2013

1. Microdata, 10% 

sample.  c1 million 

records.

2. Tables & Hypercubes

3. SDI of Andalusia

https://www.juntadeandalucia.es/institutodeestadisticaycartografia/descarga/fecundidad/fecundidad-en.htm
https://www.juntadeandalucia.es/institutodeestadisticaycartografia/descarga/fecundidad/fecundidad-en.htm
https://www.juntadeandalucia.es/institutodeestadisticaycartografia/descarga/fecundidad/fecundidad-en.htm
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