
IT ACTIVITIES ORIENTED TO THE DATA IT ACTIVITIES ORIENTED TO THE DATA 
PROCESS OPTIMIZATION IN THE PROCESS OPTIMIZATION IN THE 
SPANISH LFSSPANISH LFS

Information and Communication Technologies Directorate
Jorge Velasco 

May 2012



The deadline of delivery of the quarterly LFS file to The deadline of delivery of the quarterly LFS file to 
EurostatEurostat is 12 weeks after the end of the reference is 12 weeks after the end of the reference 
period.period.

SpanishSpanish NationalNational StatisticsStatistics InstituteInstitute (INE) (INE) publishespublishes
thethe resultsresults ofof thethe SpanishSpanish LFS a LFS a monthmonth afterafter thethe endend
ofof thethe quarterquarter
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There are several factors that contribute to this short There are several factors that contribute to this short 
time of data dissemination, and the time of data dissemination, and the optimization of the optimization of the 
technological processestechnological processes is one amongst them:is one amongst them:

Commitment to do itCommitment to do it
Timing and organization of the fieldwork to ensure a Timing and organization of the fieldwork to ensure a 
suitable pace in data collectionsuitable pace in data collection
Availability of population figures for weighting in timeAvailability of population figures for weighting in time
......
Optimization of the technological processesOptimization of the technological processes
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At the At the data collection stagedata collection stage

Different factors and actions from the Different factors and actions from the 
technological viewpoint  that allow the technological viewpoint  that allow the early early 
disposal disposal with quality with quality of the data of the data at the next stage in at the next stage in 
the survey process, the data processthe survey process, the data process

Leads to data process optimization Leads to data process optimization 

Leads to short time of data disseminationLeads to short time of data dissemination
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If the data is collected with the required quality and on If the data is collected with the required quality and on 
time, the continuity of the survey process transfers to time, the continuity of the survey process transfers to 
having available a contrasted and fault tolerant having available a contrasted and fault tolerant Data Data 
Process StageProcess Stage
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Factors and activities at the Factors and activities at the data collection stagedata collection stage::

2.1.Using an electronic questionnaire2.1.Using an electronic questionnaire

2.2.Technological Processes2.2.Technological Processes

2.3.Effective field work application. Organization and 2.3.Effective field work application. Organization and 
monitoring of field workmonitoring of field work

2.4.Weekly download2.4.Weekly download

2.5.Collection and data delivery schedule2.5.Collection and data delivery schedule
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Factors and activities at the Factors and activities at the data collection stagedata collection stage::

2.1.Using an electronic questionnaire2.1.Using an electronic questionnaire

2.2.Technological Processes2.2.Technological Processes

2.3.Effective field work application. Organization and 2.3.Effective field work application. Organization and 
monitoring of field workmonitoring of field work

2.4.Weekly download2.4.Weekly download

2.5.Collection and data delivery schedule2.5.Collection and data delivery schedule
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CAPI method for the first interview and CATI for second CAPI method for the first interview and CATI for second 
and subsequentand subsequent
The use of an electronic questionnaire ensures the The use of an electronic questionnaire ensures the 
quality of the information collected, because it includes quality of the information collected, because it includes 
online rules for inconsistency and flow validations while online rules for inconsistency and flow validations while 
collection.collection.

data received for data process are already predata received for data process are already pre--
depurateddepurated

reduces data process time as there are fewer errors reduces data process time as there are fewer errors 
to be debuggedto be debugged
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Collecting flow dataCollecting flow data
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The centralized data processing in the Labour Force Survey has tThe centralized data processing in the Labour Force Survey has two purposes:wo purposes:

a) a) Debug dataDebug data. . 
Debugging in some cases is to get to the truth in the correctionDebugging in some cases is to get to the truth in the correction, as in the , as in the 
case of certain demographic variables (eg age), as these data arcase of certain demographic variables (eg age), as these data are essential e essential 
for the proper performance of the survey. for the proper performance of the survey. 
In other cases debugging purely searches to leave the data consiIn other cases debugging purely searches to leave the data consistent of stent of 
each dwelling and the persons who compose it, without trying to each dwelling and the persons who compose it, without trying to get to the get to the 
real correction.real correction.
It is divided into Manual and automatic debuggingIt is divided into Manual and automatic debugging

b) b) Obtain a final fileObtain a final file capable of being exploited. For that, we add to the original capable of being exploited. For that, we add to the original 
data all the necessary elements, such as raising factors, the didata all the necessary elements, such as raising factors, the digit of stratum, git of stratum, 
derived variables, etc..derived variables, etc..

12



13

Using an electronic questionnaireUsing an electronic questionnaire



Factors and activities at the Factors and activities at the data collection stagedata collection stage::

2.1.Using an electronic questionnaire2.1.Using an electronic questionnaire

2.2.Technological Processes2.2.Technological Processes

2.3.Effective field work application. Organization and 2.3.Effective field work application. Organization and 
monitoring of field workmonitoring of field work

2.4.Weekly download2.4.Weekly download

2.5.Collection and data delivery schedule2.5.Collection and data delivery schedule
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Customized organization of the technological Customized organization of the technological 
processes in the collection stageprocesses in the collection stage
The system ensures business continuity at a The system ensures business continuity at a 

databasedatabase--applicationapplication--communications levelcommunications level
Security is ensured in several stagesSecurity is ensured in several stages

Login the collection applicationLogin the collection application
Login the interviewersLogin the interviewers’’ tablets tablets 
Data sending Data sending 
IntranetIntranet

Process and infraestructure are continously monitored Process and infraestructure are continously monitored 
and there is a maintenance supportand there is a maintenance support
Strict policy of backups, both in Delegation servers and Strict policy of backups, both in Delegation servers and 
tablets and in Central Servicestablets and in Central Services
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Factors and activities at the Factors and activities at the data collection stagedata collection stage::

2.1.Using an electronic questionnaire2.1.Using an electronic questionnaire

2.2.Technological Processes2.2.Technological Processes

2.3.Effective field work application. Organization 2.3.Effective field work application. Organization 
and monitoring of field workand monitoring of field work

2.4.Weekly download2.4.Weekly download

2.5.Collection and data delivery schedule2.5.Collection and data delivery schedule
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The application assists in the collection stage to The application assists in the collection stage to 
perform its primary function of collecting and monitoring perform its primary function of collecting and monitoring 
these data.these data.

Also, all other associated features such as sample Also, all other associated features such as sample 
management, resource management, monitoring management, resource management, monitoring 
listings, etc.listings, etc.

It allows continuous monitoring of field workIt allows continuous monitoring of field work

Test and training environmentTest and training environment
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Factors and activities at the Factors and activities at the data collection stagedata collection stage::

2.1.Using an electronic questionnaire2.1.Using an electronic questionnaire

2.2.Technological Processes2.2.Technological Processes

2.3.Effective field work application. Organization and 2.3.Effective field work application. Organization and 
monitoring of field workmonitoring of field work

2.4.Weekly download2.4.Weekly download

2.5.Collection and data delivery schedule2.5.Collection and data delivery schedule
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Once consolidated from all regional offices, information Once consolidated from all regional offices, information 
is transferred weekly to the Central Services server.is transferred weekly to the Central Services server.
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The results of interviews conducted each week in The results of interviews conducted each week in 
CAPI / CATI are flushed CAPI / CATI are flushed weeklyweekly to the Central to the Central 
Services servers for centralized processing Services servers for centralized processing 
Receiving dataReceiving data
Checking it and Checking it and 
Sending reports thereon to the Labour Market Sending reports thereon to the Labour Market 
unitunit
Finally Finally lloadingoading the survey data to the databases.the survey data to the databases.

Phase 0 (LOAD)Phase 0 (LOAD)
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Factors and activities at the Factors and activities at the data collection stagedata collection stage::

2.1.Using an electronic questionnaire2.1.Using an electronic questionnaire

2.2.Technological Processes2.2.Technological Processes

2.3.Effective field work application. Organization and 2.3.Effective field work application. Organization and 
monitoring of field workmonitoring of field work

2.4.Weekly download2.4.Weekly download

2.5.Collection and data delivery schedule2.5.Collection and data delivery schedule
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Deadlines for fieldwork and data transfers according to Deadlines for fieldwork and data transfers according to 
the reference week the reference week 

Weekly download, as stablished in the schedule.Weekly download, as stablished in the schedule.

allows to receive information quickly regarding the allows to receive information quickly regarding the 
reference period of the collectionreference period of the collection

allows the evaluation of the key features of these allows the evaluation of the key features of these 
data received and the potential need for changes at the data received and the potential need for changes at the 
stage of the data collectionstage of the data collection
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Main phases of data processMain phases of data process
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Phase 0.Load. Check register design.Phase 0.Load. Check register design.

Phase 1. Automatic validation. Errors in dwelling Phase 1. Automatic validation. Errors in dwelling 
structure dwelling  and control variables.structure dwelling  and control variables.

Phase 2. Manual Correction of mandatory errors.Phase 2. Manual Correction of mandatory errors.

Phase 3Phase 3--44--5. DIA. Automatic Debugging. Treatment 5. DIA. Automatic Debugging. Treatment 
of Responsed and Fault File.of Responsed and Fault File.

Phase 6. Validation of auxiliary files.Phase 6. Validation of auxiliary files.

Phase 7Phase 7--8. Creation of the quarterly micro data file. 8. Creation of the quarterly micro data file. 
Results.Results.

Main phases of data processMain phases of data process
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Factors and activities aFactors and activities at the t the data process stagedata process stage
3.1.Availability of auxiliary files3.1.Availability of auxiliary files

3.2.Optimization of the procedures used3.2.Optimization of the procedures used

3.3.Monthly processes3.3.Monthly processes

3.4.Support systems3.4.Support systems

3.5.Availability of resources and coordination3.5.Availability of resources and coordination

3.6.Publication Schedule3.6.Publication Schedule
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Factors and activities aFactors and activities at the t the data process stagedata process stage
3.1.Availability of auxiliary files3.1.Availability of auxiliary files

3.2.Optimization of the procedures used3.2.Optimization of the procedures used

3.3.Monthly processes3.3.Monthly processes

3.4.Support systems3.4.Support systems

3.5.Availability of resources and coordination3.5.Availability of resources and coordination

3.6.Publication Schedule3.6.Publication Schedule

28

3.Optimization of the technological 3.Optimization of the technological 
processesprocesses--DATA PROCESS STAGEDATA PROCESS STAGE

1. Background

2. Data 
Collection Stage

3. Data 
Process Stage



Files that take part in different phases, like theFiles that take part in different phases, like the
Geographic Dictionary (with the sections in the Geographic Dictionary (with the sections in the 
sample)sample)
Delivery Schedule, Delivery Schedule, 
File of Sections to Repeat and the Population File (to File of Sections to Repeat and the Population File (to 
calculate the raising factors)calculate the raising factors)

These files must be provided on time by the other INE These files must be provided on time by the other INE 
units to carry out the process on time.units to carry out the process on time.
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Factors and activities aFactors and activities at the t the data process stagedata process stage
3.1.Availability of auxiliary files3.1.Availability of auxiliary files

3.2.Optimization of the procedures used3.2.Optimization of the procedures used

3.3.Monthly processes3.3.Monthly processes

3.4.Support systems3.4.Support systems

3.5.Availability of resources and coordination3.5.Availability of resources and coordination

3.6.Publication Schedule3.6.Publication Schedule
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Programming was improved so that processes and Programming was improved so that processes and 
database performance were optimized, using an unique database performance were optimized, using an unique 
key, reorganizing DB2 tables, indexes, etc.key, reorganizing DB2 tables, indexes, etc.

Process has been adapted to be more dynamic, Process has been adapted to be more dynamic, 
reducing the phases and therefore the tasks that other reducing the phases and therefore the tasks that other 
units performunits perform

Inclusion of the DIAInclusion of the DIA
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3.2. 3.2. Optimization of the procedures usedOptimization of the procedures used

1. 
Background

2. Data 
Collection 
Stage

3. Data 
Process 
Stage



Phase 2 (Manual validation)Phase 2 (Manual validation)
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Factors and activities aFactors and activities at the t the data process stagedata process stage
3.1.Availability of auxiliary files3.1.Availability of auxiliary files

3.2.Optimization of the procedures used3.2.Optimization of the procedures used

3.3.Monthly processes3.3.Monthly processes

3.4.Support systems3.4.Support systems

3.5.Availability of resources and coordination3.5.Availability of resources and coordination

3.6.Publication Schedule3.6.Publication Schedule
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Keypoint to achieve very good timing when calculating Keypoint to achieve very good timing when calculating 
quarterly results, because quarterly results, because 

There is an early detection of potential problems or There is an early detection of potential problems or 
inconsistencies in data input.inconsistencies in data input.
Part of the quarterly registers are already depurated Part of the quarterly registers are already depurated 
when quarterly process beginswhen quarterly process begins
Programs are checked out every month and Programs are checked out every month and 
problems detected in the 1problems detected in the 1--8 weeks are already 8 weeks are already 
solved.solved.

Other advantage: Providing a file for the Labour Market Other advantage: Providing a file for the Labour Market 
unit to be used in monthly estimations unit to be used in monthly estimations 
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Factors and activities aFactors and activities at the t the data process stagedata process stage
3.1.Availability of auxiliary files3.1.Availability of auxiliary files

3.2.Optimization of the procedures used3.2.Optimization of the procedures used

3.3.Monthly processes3.3.Monthly processes

3.4.Support systems3.4.Support systems

3.5.Availability of resources and coordination3.5.Availability of resources and coordination

3.6.Publication Schedule3.6.Publication Schedule
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In case communications or computer systems in the In case communications or computer systems in the 
INE, fail.INE, fail.
Ensure business continuity by operating against a Ensure business continuity by operating against a 
mainframe in another environmentmainframe in another environment
Processes to be undertaken in Central Services are Processes to be undertaken in Central Services are 
replicated. replicated. 
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Factors and activities aFactors and activities at the t the data process stagedata process stage
3.1.Availability of auxiliary files3.1.Availability of auxiliary files

3.2.Optimization of the procedures used3.2.Optimization of the procedures used

3.3.Monthly processes3.3.Monthly processes

3.4.Support systems3.4.Support systems

3.5.Availability of resources and coordination3.5.Availability of resources and coordination

3.6.Publication Schedule3.6.Publication Schedule
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Human resources are available for application Human resources are available for application 
maintenance and update, either to develop new maintenance and update, either to develop new 
functionalities that have to be included in the process, functionalities that have to be included in the process, 
or to troubleshoot process issues.or to troubleshoot process issues.

Coordination in the different IT units involved in the Coordination in the different IT units involved in the 
processesprocesses
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Factors and activities aFactors and activities at the t the data process stagedata process stage
3.1.Availability of auxiliary files3.1.Availability of auxiliary files

3.2.Optimization of the procedures used3.2.Optimization of the procedures used

3.3.Monthly processes3.3.Monthly processes

3.4.Support systems3.4.Support systems

3.5.Availability of resources and coordination3.5.Availability of resources and coordination

3.6.Publication Schedule3.6.Publication Schedule
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Shows the dissemination dates for the quarterly results.Shows the dissemination dates for the quarterly results.

These results are published These results are published two weeks after the two weeks after the 
closing date of the quarterclosing date of the quarter. . 

This deadline requires the data process optimization.This deadline requires the data process optimization.
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From the final quarterly microdata file, output of the 7 From the final quarterly microdata file, output of the 7 
Phase, Phase, 

the results the results tablestables are obtained to publish, are obtained to publish, 
the files are prepared for the files are prepared for distributiondistribution by various by various 
means (PCmeans (PC--AXIS, TEMPUS database, Web) andAXIS, TEMPUS database, Web) and
anonymisedanonymised filesfiles are generated for users of regular are generated for users of regular 
requests. requests. 
There also are obtained internal There also are obtained internal review boardsreview boards..

ResultsResults
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Quarter 1: 4th week of April.Quarter 1: 4th week of April.
Quarter 2: 4th week of July.Quarter 2: 4th week of July.
Quarter 3: 4th week of October.Quarter 3: 4th week of October.
Quarter 4: 4th week of January the following year.Quarter 4: 4th week of January the following year.

http://www.ine.es/inebmenu/indice.htmhttp://www.ine.es/inebmenu/indice.htm

Data DisseminationData Dissemination
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AnexesAnexes
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Phase 0 (LOAD)Phase 0 (LOAD)
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Validation of the Validation of the file of sections to be repeatedfile of sections to be repeated..
Validation of the Validation of the population files population files of the month for of the month for 
publication.publication.
Calculation of Calculation of repetition factors repetition factors (FACREP) and (FACREP) and 
elevationelevation factors (FACELE).factors (FACELE).
If all identifications of sections to be repeated are in the If all identifications of sections to be repeated are in the 
dictionarydictionary and all have a and all have a repetition factor repetition factor greater greater 
than or equal to 2 the file is than or equal to 2 the file is catalogedcataloged, otherwise they'd , otherwise they'd 
be considered critical errorsbe considered critical errors

Phase 6 (POBYSECC)Phase 6 (POBYSECC)
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CalendarCalendar::
There is a schedule for each quarter of closure There is a schedule for each quarter of closure 
and dissemination datesand dissemination dates
In between, should be the data processing.In between, should be the data processing.
The The closing date of a month closing date of a month is the reference is the reference 
date for the monthly processdate for the monthly process
What If after that date and before the close of the What If after that date and before the close of the 
quarter we receive new data for that month?quarter we receive new data for that month?
The The closing date of a quarterclosing date of a quarter, indicates the start , indicates the start 
the process of the the process of the quarterly treatmentquarterly treatment..

Data delivery scheduleData delivery schedule
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Although EPA is a quarterly survey, the centralized Although EPA is a quarterly survey, the centralized 
data processing consists of weekly, monthly and data processing consists of weekly, monthly and 
quarterly phases.quarterly phases.
Why Monthly phases?Why Monthly phases?(No  dissemination)(No  dissemination)
The results for a quarter represent the central month The results for a quarter represent the central month 
(second) for that quarter(second) for that quarter
AlAlso, for the estimation of the monthly processes so, for the estimation of the monthly processes 
resultsresults
ExploitationExploitation (tabulation of results, preparation of the (tabulation of results, preparation of the 
database load, anonymisation of files, requests, etc database load, anonymisation of files, requests, etc 
....) of the final quarterly microdata file is made in the ....) of the final quarterly microdata file is made in the 
SGTIC and is SGTIC and is part of the quarterly processespart of the quarterly processes..

Main phases of data processMain phases of data process
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Geographic DictionaryGeographic Dictionary
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IBM Mainframe 2064/102 with 449 MIPS and 8GB of IBM Mainframe 2064/102 with 449 MIPS and 8GB of 
RAMRAM
Operating System Z / OS v1.8Operating System Z / OS v1.8
Database Manager: DB2 V 8.1Database Manager: DB2 V 8.1
Programming Languages: NATURAL, PL1, SAS, Programming Languages: NATURAL, PL1, SAS, 
TPL (language of tabulation and aggregation of data)TPL (language of tabulation and aggregation of data)
Support Information: flat files, VSAM, and DB2 Support Information: flat files, VSAM, and DB2 
databasedatabase
Batch execution LanguagesBatch execution Languages​​​​: JCL: JCL

Technological EnvironmentTechnological Environment
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PhasePhase 33--44--5. DIA5. DIA
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PreDIA

PostDIA

Other Processes

DIA

Final 
microdata file



Application developed by the INE for the treatment of Application developed by the INE for the treatment of 
qualitative variables.qualitative variables.
Based on the Fellegi and Holt methodology with Based on the Fellegi and Holt methodology with 
modifications to handle systematic errors.modifications to handle systematic errors.
Allows only detection or detection and imputationAllows only detection or detection and imputation
CConsists of two independent onsists of two independent subsystemssubsystems::

The The random imputationrandom imputation. It is based on . It is based on editsedits..
The The deterministicdeterministic imputation. It is based on imputation. It is based on ridsrids..

By the first subsystem there will be made imputations By the first subsystem there will be made imputations 
according to the following principles:according to the following principles:

It has to respect the original distributions of the It has to respect the original distributions of the 
variables (ie it is assumed that errors are random).variables (ie it is assumed that errors are random).
Be maintained the maximum of original information Be maintained the maximum of original information 
(principle of minimal change).(principle of minimal change).

Phase 4 (D.I.A.) DescriptionPhase 4 (D.I.A.) Description
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AdvantagesAdvantages of the DIA:of the DIA:
Ease of use: just set the inconsistencies.Ease of use: just set the inconsistencies.
Flexible: easily modify the rules.Flexible: easily modify the rules.
Provides plenty of information: imputations, Provides plenty of information: imputations, 
distributions, error rates, etc..distributions, error rates, etc..

DisadvantagesDisadvantages of the DIA:of the DIA:
Does not support rules of inconsistency between Does not support rules of inconsistency between 
variables of different recordsvariables of different records
Time consuming process and computer memoryTime consuming process and computer memory

Phase 4 (D.I.A.) DescriptionPhase 4 (D.I.A.) Description
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Specifications

Data

Correct 
Data

Imputed 
data

Lists

Before the Quarterly process Before the Quarterly process 
1.1.-- Specifications Files are introduced in Specifications Files are introduced in 

the system:the system:
Debugging variablesDebugging variables
Position and length of the variablesPosition and length of the variables
ridsrids
editsedits
fixed fieldsfixed fields
Valid values Valid values ​​​​......

2.2.-- All phases of the DIA are run except the All phases of the DIA are run except the 
last one, and the internal files are last one, and the internal files are 
generated, so that in the quarterly generated, so that in the quarterly 
process will enter the process in the process will enter the process in the 
DIATRATA with the data to be DIATRATA with the data to be 
debuggeddebugged

DIABEGIN
DIACRFIC
DIA1CD

…
DIA8IMPU

DIATRATA

DIA

Automatic Debug: Preparation of DIAAutomatic Debug: Preparation of DIA
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PreDIA

PostDIA

Other processes

Final 
microdata file

DIA

DIA1 DIA2 DIA5DIA4DIA3

DIA Minors

DIA Seniors

1. 
Background

2. Data 
Collection 
Stage

3. Data 
Process 
Stage
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Population 16 years and over by sex and Population 16 years and over by sex and 
relationship to the economic activityrelationship to the economic activity
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Employed and unemployed by sexEmployed and unemployed by sex
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