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Contextualization

Contextualization
Immigration in Luxembourg dates back to the 
late 19th.

Objectives
1. What differentiates the most the different

immigrant groups in the labour market?

2. Split the population into homogeneous
groups and characterize their profiles in the
labour market.

3. Portray the groups' changes over time.
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More than 50\% of 
people born abroad

More than 50% of 
people born 

abroad.

Main reason for 
immigration:
Employment.

Luxembourgish labour market highly 
internationalised.

This allows the identification of disparities in
employment and earnings which may help identifying
areas that may require additional support.



Contextualization

Data Methodology

Symbolic Data Analysis
A framework concerned with the analysis of data that exhibit
inherent variability.

Cluster Analysis
To group the Symbolic Objects homogeneously. 

Heuristic Identification of Noisy Variables algorithm
To select the variables with maximal cluster information.

Monitoring the Evolution of Clusters (MEC) Framework 
To portray changes over time.
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Data Source: Luxembourgish Labour Force Survey

Period covered: 2014 to 2022 

Variables: EU-LFS variables + two variables from the National 
LFS

Cohort: the employees (90% of the labour force)



Contextualization

1. Pre-processing micro-data: discretization, handling 
missing values,...  

2. Variables YEARESID1 and COUNTRYB2 were
selected in order to aggregate microdata.

3. 21 symbolic objects were created.

4. Primarily described by 16 modal variables.
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Data Preparation

1Duration of stay in Luxembourg in completed years. 1: 0 ≤ YEARESID < 4; 2: 4 < YEARESID ≤ 8; 3: 8 < YEARESID ≤ 15; 4: 15 < YEARESID ≤ 24; 5: YEARESID > 24; 6: Born in Luxembourg.
2Place of Birth. LU: From Luxembourg; PT: From Portugal; NC: From a neighbour country; EU: From an EU country  (excluding above); OUTEU: From a non-EU country.

Extract of a symbolic data table for the year 2022



Contextualization

1. For each year the HCLUST algorithm was applied.    
2. Based on the dendrograms and three validity indices -

Silhouette, Index G2 and Index G3 - a partition into k 
clusters was selected.    

3. Cluster descriptions were obtained.    
4. Cluster Monitoring.
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Results

Dendrogram 2015
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Results

Extract of Cluster Descriptions - 2022
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Results

Cluster Monitoring Graph 2014-2022



Contextualization

• The objects were getting closer until the Brexit and the Pandemic.

• 7/9 years the Portuguese groups are together. Sometimes they are alone, other times they are together with 
some OUTEU groups.    

• 1.EU, 2.EU, 3.EU, 4.EU, 1.NC, 2.NC, 3.NC, 4.NC groups tend to be together in the same cluster

• 5.NC and 6.LU are always in the same cluster. The 5.EU group is also in the same cluster as these two groups 
in 7 out of 9 years

• OUTEU groups are more spread out across clusters and move more.
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Contextualization

• The Luxembourgish population was split and different profiles were identified. 

• Some of the conclusions are in line with existing research, while others were new. For example, the 
importance of the degree of urbanization to split the population.

• Use of a methodology with advantages in Official Statistics that is not yet widely used. 

• Accounting for time which revealed some changes that might be occurring.
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Final Considerations
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