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Introduction & Motivation

● The “microdata”: Questionnaires of the Eurostat Labour Force Survey (LFS)
○ The LFS is conducted annually

○ The survey for each country and year contains several 1000s of questionnaires. For each 

questionnaire there are more than 150 fields/answers. 

○ The data for each country and year can be more than 1GB!

○ The publication of the raw data (i.e., answers) of the questionnaires is strictly prohibited

● Our key research question
○ How can we streamline the analysis of EU microdata, making it accessible to authorized users, 

while maintaining the flexibility and required power for large-scale data processing?
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Goals & Contributions

● Goals 
○ Develop a system for the quick & automated analysis of LFS for multiple years & countries

○ Provide non-expert users with easy & intuitive tools to perform complex analyses

○ Facilitate the integration of advanced data science & machine learning & visualization techniques

● Contributions
○ Python framework for analysis of LFS data

(framework = collection of methods, tools, libraries, etc.)

○ Web application with user-friendly interface for analysis (“in a few clicks”) & presentation of data

https://lgrl.aegean.gr/
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Web application: Overview

● Web application, i.e., it can be opened as a tab in a Web/mobile browser

● No need for knowledge of statistical software (e.g., SPSS, Stata)

● Complex requests with a few clicks on buttons (selections, options, filters, etc.)

e.g., “what is the employment per sector per region in country X at year Y among the age 

groups 15-19 years old of only female population with education level larger than Z?”
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Web application: Overview

Access to data is not 

public! You need to 

contact us & register 

● Home page 
○ Information about the Web application

○ Login form

○ Registration form

● Pages with analyses/statistics
○ Several subpages that calculate and present statistics, based on the selections of the user

○ Each subpage is focused on different analysis (of the same data)
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Home Page

● Home page 
○ Information about the Web application

○ Login form

○ Registration form

Users login with 

thier username 

and password …

… or register / 

contact us if they 

don’t have one 

yet
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Overview analysis Page

● “Overview analysis” page: Basic statistical analysis of the microdata 
○ Select a country & a year

○ From the 150+ variable (geographical region, sex, age, employment status, education level, etc.)

■ Select any variable to analyze (target variable)

■ Group populations by any set of variables (group variables)

○ Calculate statistics for the target variable

○ Download results 

■ in csv or excel format

■ for many countries & years at the same time

● Ease of use
○ Analysis per country,year → with 4 clicks, in ~2seconds

○ Analysis for 10 countries * 10 years → with 6 clicks, in ~3min
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Overview analysis Page

Select county & year

Select variables to 

group the data

(out of 150+ options!) 

Select the variable for 

which to calculate 

statistics

The Web app shows 

the results in a table!

… and you 

can download 

the data!

… or download the data 

for more than one 

countries and/or years!
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Employment statistics Page

● “Employment statistics” page: 
○ Similar functionality to the “Overview analysis” page, but …

■ Focused on the employment status of the population (target variable)

■ Group the population based on geographical region, sex, and age

■ Calculate statistics for their employment status

■ Advanced filtering options

■ Calculation of statistics

■ Calculation of statistical errors (for population)

■ Download results (csv or excel format)
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Employment statistics Page

Select county & year 

and (optional) group 

variables

(Optionally) Filter the 

population of interest

Quick stats about the results

Statistics are calculated in real-

time & presented in a table

Statistical errors are 

also calculated!

+ Download options
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Employment statistics per sector Page

● “Employment statistics per sector” page: 
○ Similar functionality to the “Employment statistics” page, but …

■ Focused on the employment sectors of the employed population

■ Advanced filtering options per employment sector

https://lgrl.aegean.gr/
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Employment statistics per sector Page

Selection & 

Group & Filter 

options

+ Download 

options

Calculation of 

statistics & 

presentation of 

data in table

Warning if the confidence is small  

(i.e., high statistical error)
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Demographics Page

● Basic statistical analysis for demographics
○ Simplified version of analysis

○ Calculate population per 

■ geographical region

■ age

■ sex

○ Download results
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Methodology - Python framework: Overview

● Data analysis

● Data formatting

● Python libraries & technologies
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Methodology - Data analysis

● Calculate statistical errors
○ Calculations for the percentages are susceptible to statistical errors (e.g., few responses)

○ Use the Wilson method to calculate for the percentage P its confidence interval [P-m, P+M]

● Select country, year, target and group variables (user choices)

● Load all responses in the survey and group them based on the selections
○ E.g. if the user has selected to group data based on sex (Male, Female) and selected to 

calculate the statistics for the employment status (Employed, Unemployed, Inactive), then we 

group the responses in 6 groups: Male/Employed, Male/Unemployed, Male/Inactive, 

Female/Employed, Female/Unemployed, Female/Inactive

● For each group (e.g., Male/Employed)
○ (i) count the number of responses

○ (ii) calculate the inferred population (using the "COEFF" variable)

○ (iii) calculate the percentage of responses/population of each group over total 

responses/population

https://lgrl.aegean.gr/
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Methodology - Data formatting

● NUTS names
○ Need to get names from external data

(for user-friendliness)

● Changes in NUTS codes throughout the years
○ Re-codings (e.g., EL11 → EL51) 

○ Merging of regions (e.g., DE41 and DE42 → DE40)

○ Splitting of regions (IE05 and IE06 ← IE02)

● Changes of variables names in LFS data (different years)
○ E.g. REGION → REGION_2D

○ Need to update code when updating data

● Coding of variable names & values
○ Need to define them in the code, i.e., hard-coded

(for user-friendliness)

https://lgrl.aegean.gr/
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Methodology - Python framework

● pandas, numpy
○ Libraries for data analysis, handling, calculations, etc.

● requests, json, excel, etc. libraries
○ Loading, saving, generating data

● streamlit
○ Library for easy creation of the web application

https://lgrl.aegean.gr/
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Summarizing … 

● Goals & Contributions
○ Python framework & Web application

○ Easy, quick, automated analysis of LFS microdata

○ Use case on employment data

● Future work
○ Extra functionalities based on python libraries: 

Visualizations, ML/AI functions, analytics, etc.

○ Focus on other use cases → tell us your ideas!
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Thank you!
Find out more about LGRL: https://lgrl.aegean.gr/

Contact us at: labourgeolab@gmail.com

The Project “Towards inclusive urban societies: Addressing labour and housing 

precarity based on advanced Geographical Information knowledge” is carried 

out within the framework of the National Recovery and Resilience Plan Greece 

2.0 and is funded by the European Union - NextGenerationEU (Implementation 

Body: Hellenic Foundation for Research & Innovation).
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