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Reseach Question

• Which socio-demographic groups get similar social transfers and 
contributions?

• What is the relative importance of countries and country-level 
indicators of the welfare states and political system in comparison
to socio-demographic variables?



Background

• Nations create social policies
• for social insurance (old-age, unemployment, health)

• to redistribute income

• to decrease poverty and inequality

• Normative questions:
• Fairness, Inequality vs. Growth

• More positive questions:
• Effectiveness (💰→targeted groups )

• Efficiency (💰→not other groups)



Related literature

• Huge literature on effect of welfare systems on poverty, inequality, 
economic growth (e.g. Arendt & Christensen, 2023; Avram, 2016; Avram et al., 2014; Blanchet et al., 2022; Brady et al., 2017; Caminada 

et al., 2012, 2019; Caminada & Goudswaard, 2010; De Agostini et al., 2014; Dodlova et al., 2017; Esping-Andersen, 1990; European Commission. Eurostat., 2013; 
Figari & Paulus, 2015; Hills et al., 2014; Huber & Stephens, 2014; Joumard et al., 2012; Kenworthy, 1999; Korpi & Palme, 1998; Kyriacou et al., 2018; Nelson, 2004; 
O’Higgins & Ruggles, 1981; Paulus et al., 2010; Wang et al., 2012; Wimer et al., 2020)

• Some look at welfare system in total, others at specific policies
• Mostly at macro level, i.e. aggregate level vars affect aggregate outcomes
• Some use only welfare system and char‘s of economy, others include social 

structure
• Only very rough consideration of socio-demographic differences

• Data sources
• Cross-national comparison mostly with LIS data
• National aggregate info mostly from OECD data



What we do different

• Prior research
• Asks very big questions
• Explanative goal and theoretically driven question
• Models for complete welfare state / economic system in mind

• Take one step back
• Only decriptive goal
• Where do social transfers go?
• What is the relative importance of socio-demographic and country-level variables?

• No expectations (almost)
• Data-driven approach
• Transfers should follow general policies
• Take-up problem (e.g. Currie, 2004; Kleven & Kopczuk, 2011; Riphahn, 2001)



What we do different

• Data:
• EU-SILC 2016-2020

• Better cross-national comparability

• Socio-demographic differentiation, e.g. HH structure

• Macro:
• "Comparative Political Data Set" (CPDS) (Armingeon et al., 2022)

• OECD

• V-DEM (Coppedge et al., 2022)

➔ Rich set of macro indicators



What we do different

• Where do social transfers go?

• Can we identify groups of households demarcated by socio-
demographic and country-level characteristics with similar social 
transfer recipiency

➔Method:
• Regression Tree (Breiman et al., 1984)

• Random Forest (Breiman, 2001)



Method

• Regression Tree
• No regression plane

• Splits for indep vars➔ Partition tree
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Method

• Advantages of RT (Athey & Imbens, 2019; Mullainathan & Spiess, 2017; Robette, 2022; Srour & Karkoulian, 2022)

• No linearity assumptions, all possible interactions
• Easy interpretation („white box“)
• All data types for indep and dep vars
• Robust to outliers
• Natural processing of missings
• Fast, large N no problem
• Automatic variable selection (multicollinearity no problem)

• Disadvantages
• Other ML techniques have better predictive performance
• Rather unstable, high variance



Method

• Random forest
• Regression trees tend to overfit→Multiple trees

• No visual interpretation

• Only average importance of variables across trees
• How often is a variable used in the splits

• How much prediction do we loose when we randomize a variable (≈R2)



Data

• Micro level data
• EU-SILC 2016-2020 cross-sectional

• N=1,005,668 household years

• Macro level data

• OECD

• V-DEM

• CPDS



Data
• Object of interest: Social transfers at HH level

• Sum of:
• Family/children related allowances 
• Housing allowances
• For all HH-members

• Unemployment benefits
• Old age benefits
• Survivor benefits
• Sickness benefits
• Disability benefits
• Education-related allowances

• Other cash/in-kind benefits to combat social exclusion

• Minus sum of:
• Tax on income and social insurance contributions
• Regular taxes on wealth 
• Regular inter-household cash transfer paid

• Annual amount, adjusted for PPP, 2021 German EUR, HH-equivalized



Data
• EU-SILC 2016-2020 cross sectional

• Household size 
• Household type
• Age of youngest, age of oldest person in HH
• Highest education in HH ISCED
• Total disp HH income bef. soc transfers incl. old-age and surv. benefits (2021 

German EUR)
• Work activity of HH members (at least 1 HH member works full-time, at least 1 HH 

member works part-time, no HH member works)
• Housing tenure status 
• Dwelling type (Detached house, semi-detached house, apartment building, …)
• Number of rooms
• Survey year
• Country



Data
• OECD

• Marginal personal tax rate at 67%, 100%, 
133%, 167% of average income

• Tax revenue (2021 German EUR)

• CPDS
• Parl. seat share of all party groups
• Government deficit % GDP
• Social security transfers % GDP
• Social expenditures % GDP
• GDP growth

• V-DEM
• Electoral, liberal, participartory, 

deliberative, egalitarian democracy index
• Additive & multiplicative polyarchy 

indices

• Freedom of Expression and Alternative 
Sources of Information index

• Freedom of association thick index
• Clean elections index
• Equal protection index
• Equal distribution of resources index
• Exclusion by Socio-Economic Group
• Social class equality in respect for civil 

liberty
• Social group equality in respect for civil 

liberties
• Access to public services distributed by 

socio-economic position
• Representation of disadvantaged social 

groups



Results

• First the tree



Results

• Then the forest







Conclusion

• Tree:
• Country fixed-effects very important

• Group of countries which can be desribed vs. other countries
• Country-level vars proxy for other country effects?

• Socio-demographic vars
• Retired people get more than working age households
• Very poor households and very rich HH‘s get more than average income households
• Education matters→ Take-up problem?

• Forest:
• Country fixed effects disappear
• Other country level vars matter more
• Socio-demographic variables similar to tree
• Similar variables across importance measures



Outlook

• More work on undescribable countries

• More socio-demographic differentiation?
• Female headed households

• Person-level instead of household level?
• Age

• Birth cohorts

• Include earlier years

• Panel data



THANK YOU
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