
Profiling youth labour market disadvantage:
A review of approaches in Europe





 

 

 

 

 

Profiling youth labour market disadvantage:  

A review of approaches in Europe 

 

 

 

 

 

  



 

Copyright © International Labour Organization 2017 

First published 2017 

Publications of the International Labour Office enjoy copyright under Protocol 2 of the 

Universal Copyright Convention. Nevertheless, short excerpts from them may be 

reproduced without authorization, on condition that the source is indicated. For rights 

of reproduction or translation, application should be made to ILO Publications (Rights 

and Licensing), International Labour Office, CH-1211 Geneva 22, Switzerland, or by 

email: rights@ilo.org. The International Labour Office welcomes such applications. 

Libraries, institutions and other users registered with a reproduction rights 

organization may make copies in accordance with the licences issued to them for this 

purpose. Visit www.ifrro.org to find the reproduction rights organization in your 

country. 

  

Corbanese V., Rosas G. 

 

ISBN:    978-92-2-131480-6   (print) 

              978-92-2-131481-3   (web pdf) 

              978-92-2-131482-0   (epub)  

 

The designations employed in ILO publications, which are in conformity with United 

Nations practice, and the presentation of material therein do not imply the expression 

of any opinion whatsoever on the part of the International Labour Office concerning 

the legal status of any country, area or territory or of its authorities, or concerning the 

delimitation of its frontiers. 

The responsibility for opinions expressed in signed articles, studies and other 

contributions rests solely with their authors, and publication does not constitute an 

endorsement by the International Labour Office of the opinions expressed in them.  

Reference to names of firms and commercial products and processes does not imply 

their endorsement by the International Labour Office, and any failure to mention a 

particular firm, commercial product or process is not a sign of disapproval. 

ILO publications and digital products can be obtained through major booksellers and 

digital distribution platforms, or ordered directly from ilo@turpin-distribution.com. For 

more information, visit our website: www.ilo.org/publns or contact ilopubs@ilo.org. 

 

Printed by the International Training Centre of the ILO, Turin, Italy.

mailto:rights@ilo.org
http://www.iffro.org/
mailto:ilo@turpin-distribution.com
http://www.ilo.org/publns
mailto:ilopubs@ilo.org


CONTENTS 

 

 

PREFACE  iii 

 

INTRODUCTION  1 

 

CHAPTER ONE 
PROFILING YOUTH LABOUR MARKET DISADVANTAGE  3 

1.1 Youth labour market disadvantage 4 

1.2 Profiling approaches 7 

  

    

CHAPTER TWO 
PROFILING APPROACHES IN THE COUNTRIES  

OF THE EUROPEAN UNION 9 

2.1. Eligibility criteria 9 

2.2. Caseworker discretion 12 

2.3. Statistical profiling 16 

 

  

CHAPTER THREE 
KEY ELEMENTS OF STATISTICAL PROFILING SYSTEMS 19 

3.1. Definition of risk 19 

3.2. Data sources and range of variables 20 

3.3. Statistical model 23 

3.4. The role of caseworkers 27 

3.5. Development of effective profiling systems 30 

 

i  



 

CHAPTER FOUR 
STATISTICAL PROFILING FOR AT-RISK YOUTH:  

A PRACTICAL APPROACH 33 

4.1. Analysis of data 33 

4.2. Selecting the profiling variable 34 

4.3. Profiling variable and predictor variables 34 

4.4. Examining the output of the probit regression 35 

4.5. Interpreting coefficients 36 

4.6. Measuring risk at individual level 37 

4.7. Matching young individuals at risk to employment programmes 39 

 

 

REFERENCES 41 

 

APPENDICES 47 

  

1. Probit and logit models 49 

2. Glossary of key terms 55 

 

CONTENTS 

PROFILING YOUTH LABOUR MARKET DISADVANTAGE: A REVIEW OF APPROACHES IN EUROPE 

 

ii 



 

 

PREFACE 
 

 

This tool reviews the approaches used by countries of the European Union to 

profile labour market disadvantage of young people. Its objective is to identify the 

features of profiling systems that are effective in supporting disadvantaged young people 

in finding employment. It was developed to serve as reference for professionals involved 

in the design and delivery of youth employment interventions.  

This review is a deliverable of the joint Action of the International Labour 

Organization (ILO) and the European Commission (EC) that supports the 

implementation of the Youth Guarantee. It was prepared by Ms Valli Corbanese, Senior 

Youth Employment Expert, and Mr Gianni Rosas, Senior Employment Specialist of the 

ILO. The authors would like to thank Mr Gianluigi Nico for his assistance in drafting the 

last chapter and the appendices and Ms Milagros Lazo Castro for her support in the 

design and layout work.  

The development of this guide received financial support from the European 

Union Programme for Employment and Social Innovation (EaSI) 2014-2020.1 The 

information contained in the guide does not necessarily reflect the official positions of 

the ILO or the EC.  

 

 

  

 
1 For further information please consult: http://ec.europa.eu/social/easi 
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 1 

INTRODUCTION  
 

 

In 2013, the European Union (EU) established the Youth Guarantee (YG), which 

aims to ensure that all young people under 25 years of age received a good quality 

offer of employment, continued education, apprenticeship or traineeship within four 

months of becoming unemployed or leaving school.2 The YG emphasizes early 

intervention, activation and labour market integration measures as key policy tools to 

address the difficulties young people face in obtaining decent work. It also recognizes 

that young people are not a homogeneous group and that employment interventions 

need to address individual needs, respond to labour market requirements and target 

young people who are most at risk of social exclusion.  

In the past two decades, EU countries have adopted a variety of profiling and 

targeting approaches to differentiate between individuals on the basis of the risk they 

face in the labour market, plan and sequence interventions in the context of activation 

and mutual obligation strategies, and maximize resource allocation.  

Against this backdrop, this Guide explores the various profiling approaches 

currently being used in EU countries and identifies the features that have proven 

effective in supporting the young people who are most disadvantaged in the labour 

market through employment interventions that target their needs. It can be used as a 

reference tool by anyone involved in the design and delivery of youth employment 

services and programmes, in particular officials of national labour market institutions, 

and managers and practitioners of the Public Employment Services (PES).  

The first chapter of the Guide examines the main factors that place young people 

at a disadvantage in the labour market and the consequences that long-term 

unemployment and inactivity have on individuals and society. Chapter 2 reviews the 

approaches that have been developed to minimize the negative effects of labour 

market disadvantage (early intervention, activation and targeting). The third chapter 

examines the main mechanisms currently used by the PES in EU countries to target 

young people at risk. Chapter 4 details the key elements of the profiling systems in EU 

countries. It also identifies the key features that a profiling system should include to 

improve individualized support and enhance the targeting of labour market integration 

measures. The last chapter gives a practical example of how to develop a statistical 

profiling system for targeting at-risk young people. Appendix 1 examines the key 

features of the most common prediction models used in profiling approaches, while 

Appendix 2 lists and describes the key terms used in the Guide.  

 
2 Council of the European Union Recommendation on establishing a Youth Guarantee, (2013/C 120/1).  
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CHAPTER ONE 
 
 

PROFILING YOUTH LABOUR MARKET 
DISADVANTAGE 

 

The success or failure of young people in the labour market is influenced by a 

combination of individual characteristics and by the situation of the labour market. 

Some factors are casual in nature, other merely predictive. Individual characteristics 

(e.g. age, gender, educational attainment and prior work experience) together with the 

determinants related to macroeconomic conditions and labour market institutions (e.g. 

aggregate demand, unemployment insurance system, active labour market policies 

and employment protection legislation) are the most significant risk factors for labour 

market disadvantage and social exclusion.3  

Country-level differences are primarily linked to macro-level and institutional 

factors, while individual characteristics may affect the employment and labour market 

situation of different groups of young people within the same context.  

Youth unemployment and inactivity give rise to substantial economic and social 

costs. Research carried out in EU countries estimated the costs related to young 

people who were neither in employment nor in education or training (NEET) at €153 

billion per year or 1.2 per cent of the EU Gross Domestic Product (GDP).4 In 2013, the 

loss of earnings owing to the increase in youth unemployment were estimated to range 

from 2.4 to 4.7 per cent of GDP in Ireland, Greece, Portugal and Spain. In Austria, 

Finland and Germany these costs were almost negligible.5  

 

 

 

 
3 For more information see: ILO: The youth employment crisis; A time for action, Report V, International Labour Conference, 105th 
Session, Geneva, 2012; B. Isengard: "Youth unemployment: Individual risks factors and institutional determinants. A case study of 
Germany and the United Kingdom", in Journal of Youth Studies (2003, Vol.6(4)) pp 357-376; H. Russel and P. J. O’Connel: 
"Getting a job in Europe: The transition from unemployment to work among young people in nine European Countries", Work, 
Employment and Society (2001, Vol. 15 (1)), pp 1-24.  
4 Eurofound: NEETs – Young people not in employment, education or training: Characteristics, costs and policy responses in 
Europe (Luxembourg 2012). 
5 If wage scarring effects were taken into account, the loss to the economy of Ireland over the next 18 years would equal 7.4 per 
cent of GDP, 8.6 per cent for Spain and 5.8 per cent for Greece. See M. Schwerdtfeger: "Assessing the long-term costs of youth 
unemployment", Economics special report (Toronto Dominion Bank, 2013. 
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1.1. YOUTH LABOUR MARKET DISADVANTAGE 

Unemployment and inactivity rates are usually two to three times higher for young 

people than for their adult counterpart. This relative youth-to-adult disadvantage is 

compounded by the heterogeneity among young people. Because of personal 

characteristics, young people cannot be considered as a homogeneous group. 

Particular groups of young people are more prone than others to unemployment, 

discouragement and inactivity, and other labour market problems. The analysis of the 

different vulnerabilities of young people is critical to the formulation and 

implementation of more effective and tailored youth employment interventions. The 

key determinants of disadvantage can be summarized as follows: 

 Age. The older the age, the higher the probability of making the transition to work. 

Among young people, teenagers (15–19 years old) are more likely to be 

unemployed or discouraged and inactive than young adults (20–24 years old).  

 Gender. In general, young women face greater difficulties in the labour market 

than their male peers. The current or prospective combination of work with family 

responsibilities may represent a barrier to economic activity, job search, 

recruitment, job stability and career advancement. This may relate to young 

women and men alike, although young women are, in general, more affected. 

Lesbian, gay, bisexual, transgender and intersex (LGBTI) young people are at 

higher risk of experiencing a difficult labour market transition.6 In some cases, 

lower levels of labour market activity might mask discrimination in employment 

and occupation resulting from stereotyped gender and societal roles, as well as 

institutional and other barriers that prevent access to the labour market. Another 

youth employment “trap” relates to occupational segregation in traditionally 

accepted “male” and “female” jobs. The lower value placed on women’s economic 

contributions and prevailing views contribute to the more unfavourable position of 

young women in the labour market, which is also evidenced by wages that are 

usually lower than those of young men.  

 Disabilities. Living with a disability reduces the probability of finding employment. 

In most countries, young people with disabilities are, therefore, at risk of 

unemployment and inactivity. They are referred to specialized services and 

programmes that include support in completing education, acquiring skills that 

boost the abilities of the young person, finding a suitable job, adapting the 

workspace to improve access to and within the workplace.  

 National and ethnic origin. National origin is often a cause of poor labour market 
outcomes and decent work deficits. In the EU, for instance, the rate of youth 
unemployment, informal employment and social vulnerability are much higher 
among young Roma than that of the youth population in general, as this 
population groups have been historically confronted with economic, social and 
cultural marginalization and discrimination. 

 
 

 
6  See M. Valfort: LGBTI in OECD countries: A review, OECD, Paris, 2017.  
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 Migrant background. The lack of decent work opportunities and the socio-political 

situation in countries of origin push many young people, particularly from 

developing economies, to emigrate. In general young migrants of first or second 

generation are a particularly vulnerable group in the labour market. They are less 

likely to find work in the formal economy, and sometimes subject to discrimination 

and xenophobia.  

 Education. Educational attainment is one of the most important factors that 

influence labour market outcomes. In general, the higher the level of education, 

the better the young person’s employment outcomes and - for those in 

employment - the higher the earnings.7 In some contexts, however, the so-called 

“educated unemployed” problem exposes young people with high education to 

unemployment, compared to those with lower levels of education. Much depends 

on the quality of education, the responsiveness of skills outcomes to labour market 

requirements, and most importantly, the structure of economic and enterprise 

activity and the vigour of labour demand. Education levels are strongly associated 

with social disadvantage and poverty: many individuals with low education 

experience disadvantage that is transmitted by the socio-economic and family 

context. Education has shown to impact significantly on health improvement, 

reduction of exposure to anti-social behaviour and social exclusion.8 Young people 

who attend school regularly tend to perform better in the labour market. 

 Vocational qualifications and occupational skills. The probability of poor 

employment outcomes is also related to the lack of vocational or occupational 

skills. These may be gained through school, work experience, continued education 

and training or a combination of them.  

 Work experience. In general, employability increases with work experience. 

Companies may hesitate to recruit inexperienced young people because the return 

on the required investment could be uncertain. The lack of record may restrain 

decisions to hire first-time jobseekers that may not have the appropriate skills and 

attitudes to meet job requirements. In addition, the initial training of inexperienced 

young workers can be a huge cost to employers, who may not have the financial 

or human resources to train new entrants. Prior experience sends a positive signal 

to employers, thus increasing the probability of finding work.  

 Household situation. The situation of the households can be the cause of missed 

education, poor labour market outcomes and social exclusion during youth and 

adult working life. The events that happen in the household (e.g. leaving school, 

starting work, getting married, and having children) play a significant role in the 

lifecycle of the individual. Similarly, youth joblessness is ever more experienced by 

young people belonging to low-income households with no employed member. 

The level of education and the type of occupation of the parents have an impact on 

school performance of their children. Several other conditions in the household, 

such as parental criminality, ineffective parental discipline, family conflict and child 

neglect are predictors of risky behaviour in children and young people. Children 

 
7 OECD: Social disadvantage and educational experiences, OECD Social, Employment and Migration working papers (2006, No. 
32). 
8 Ibid. 
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belonging to households that receive social assistance are more likely to become 

social assistance beneficiaries themselves. 

 Family status. The position of individuals within families can influence their labour 

market situation. For instance, single parents generally face significant barriers in 

accessing employment and young women with children may be discriminated 

against on the perception that they are more likely to be absent from work due to 

childcare duties.  

 Geographic location. Living in a particular geographical area and the conditions 

of the economy in this area can have an influence on the probability of finding 

work. Unemployment and employment rates by region are used to calculate the 

risk of living in a certain region or area. In some countries, living in an urban area 

increases the risk of experiencing poor labour market outcomes. In others, young 

people living in rural areas are at a higher disadvantage compared with their peers 

living in urban areas. 

 Duration of unemployment and inactivity. The longer a young person is 

unemployed or inactive, the lower the probability to enter in the labour market. This 

is due to effects on human capital (skills erosion, lower job search intensity) and 

signalling effects (employers are reluctant to recruit long-term unemployed or 

inactive individuals as this indicates lower productivity). In general, deterioration of 

employment prospects occurs around the 3–6 month of unemployment when 

motivation to search for work starts to decline. It is around the 12-month that 

unemployment may affect skills, work experience and work habits. 

 

Together with these observable factors, there are a number of unobservable 

characteristics, including personality traits, job search and networking behaviour, 

individual beliefs, attitudes and cultural background that can influence young people’s 

job search and labour market outcomes. All of the above-mentioned characteristics are 

a predictor of the risk of being unemployed or inactive.9 In particular, those who 

become long-term unemployed are more exposed to social exclusion.10 The negative 

effects of unemployment and inactivity are particularly marked for young people (see 

Box 1). 

 

 

 

 

 

 

 
9 See P. Arni P, M. Caliendo, S. Kunn S and R. Mahlstedt: Predicting the risk of long-term unemployment: what can we learn from 
personality traits, beliefs and other behavioral variables? (Bonn, IZA, 2014).  

10 K. McLaren: Reconnecting Young People. A review of the risks, remedies and consequences of youth inactivity, Ministry of 
Social Development of New Zealand, Youth Transition Report Series (2003). 
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Box 1: Scarring effects of youth unemployment 

 

“Scarring” refers to the negative consequences that unemployment early in working life is likely to have on 
future employment and earnings, due to effects on human capital (deterioration of skills and foregone work 
experience) and signalling effects (unemployment may signal low productivity to potential employers). The 
longer the spell of unemployment, the more productivity is affected and the longer the scarring effects are 
likely to last. This applies also to economic inactivity.  

Evidence from Germany, Italy, the Netherlands, Sweden and the United Kingdom indicates that young 
people are particularly likely to suffer the negative effects of a long spell of unemployment and that this initial 
experience has a significant effect on their subsequent careers.  

In United Kingdom, data from the National Child Development Survey was analysed to assess the impact of 
unemployment on young men’s wages up to twenty years later. The research found a large and significant 
wage penalty, even after controlling for education and other individual characteristics. The results suggest a 
scarring effect of 13–21 per cent at age 42. Similar research carried out in Finland and Sweden confirmed 
the wage penalty caused by early unemployment spells (14 per cent in Finland for six years and 17 per cent 
in Sweden for more than five years). In France the negative effects on employment and wages of entering 
the labour market during an economic crisis are no longer present after three years. In Italy, wage penalties 
are in the range of five per cent, with geographical differences between the north (over six per cent) and 
south (around 4.5 per cent).  

In the United States, graduating from college or university during an economic recession has significant 
effects on wages (from one to 20 per cent loss per year), which persist for the first two decades of a career. 
Similarly, in Canada, college graduates entering a depressed labour market suffer a nine per cent loss in 
wages in the first year. This effect fades over 10 years. 

 

Source: P. Gregg and E. Tominey: "The wage scar from male youth unemployment", in Labour Economics (2005, 
No.12(4)), pp 487-509; T. A. Mroz and T. H. Savage: "The long-term effects of youth unemployment", in Journal of 
Human Resources,(2006, 41(2)) pp. 259-293; L. B. Kahn: "The long-term labour market consequences of graduating 
from college in a bad economy", in Labour Economics (2010, No. 17 (2)), pp 303-316; M. Gaini,  A. Leduc and A. 
Vicard: A scarred generation? French evidence on young people entering into tough labour market, Institut National de 
la Statistique et des Études Économiques, Document de travail (2012, No.5); O. Nordström Skans: Scarring effects of 
the first labor market experience, IZA Discussion Paper (2011, No. 5565); L. Aldieri: "The effects of unemployment 
experiences on subsequent wages in Italy", in Brussels Economic Review (2009, Vol. 52 (2)) pp. 109-119; D. N. F. Bell 
and D. G. Blanchflower: Young People and the Great Recession, IZA Discussion Paper (2011, No. 5674); D. Doiron and 
T. Gorgens:  "State dependence in youth labour market experiences, and the evaluation of policy interventions”, in 
Journal of Econometrics, (2008, No.145 (1-2)) pp. 81-97; Q. Quarina: An Analysis of the determinants and scarring 
effects of economic inactivity and unemployment in the UK  (Lancaster University, 2017). 

 

 

1.2. PROFILING APPROACHES  

As the joblessness period increases, young people lose contact with the labour 

market, their working habits weaken, their skills deteriorate and job search intensity 

decreases. The longer the spell of joblessness, the more intensive and complex the 

interventions required.  

 Employment assistance - in the form of support to job search, intensive 

counselling and guidance and other measures - offered at an early stage in 

unemployment or inactivity can improve the transition to employment.11 A method of 

ensuring early intervention is to offer assistance to all young people as soon as they 

become unemployed or leave the labour market.  

 
11 European Commission: Employment policies in the EU and in the Member States. Joint Report 1998, (Luxembourg, 1999).  
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The application of prediction for making decisions comes from insurance system. 

Different types of life and other insurances have used prediction and actuarial tools to 

assess the risks. Similar systems are also used to predict risks of anti-social behaviour 

or health problems.  

In the context of youth employment policy implementation, a number of countries 

have recently developed profiling systems to prevent long-term unemployment, 

inactivity and social exclusion of young people. These systems are based on 

approaches that identify, at early stages of joblessness, the “risks” of young people to 

remain unemployed or to withdraw from the labour market. This early identification of 

risks helps develop service lines and packages of interventions that target the specific 

disadvantages faced by the young person. More specifically, profiling is a method of 

assigning jobseekers to employment support that is based on prediction. It serves to 

assess a young person’s strengths and weakness with a view to assessing the risks of 

unemployment and inactivity and identifying the action to be taken.  

In the employment domain, profiling tools have been typically used to:  

 Identify the assets and difficulties of a young person with a view to 

developing a personalized employment and/or education and training action 

plan 

 Anticipate the risk of joblessness of a young person who is about to enter 

the labour market or is unemployed 

 Assess the level of support that is required to overcome the difficulties and 

make a successful labour market transition.  

 Target services, measures and programmes considered most suitable to 

meet the requirements of each particular “profile” 

 Match jobseekers to vacancies 

 Allocate resources for the assistance of individuals most at risk in the labour 

market.  

The recent expansion of the scope of youth employment policy beyond the 

traditional focus on unemployed and employed young people has led to the expansion 

of profiling systems. In particular, there have been a number of pilot initiatives to adjust 

the profiling systems so that they can advert the risk of becoming NEETs. This 

requires assessing the risk of inactivity together with that of unemployment.  For 

instance, as part of the European Parliament Preparatory Action on the Youth 

Guarantee, the local authorities of Hartlepool in the United Kingdom piloted a profiling 

system to predict the risk of young secondary school students to become NEETs. 

Through this pilot project, a database was set up to gather information on predicted 

education results, absenteeism, special education needs, and involvement in youth 

offending services or local care, along with information stemming from the knowledge 

of each student by teachers and other professionals. This led to the development of 

the “at risk of becoming NEET indicator” (RONI) that was used to identify young people 

at risk and to deliver outreach services to them.12 

 
12 European Commission: Piloting Youth Guarantee partnerships on the ground: Experiences from European Parliament 
Preparatory Action (Brussels, 2015) 
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CHAPTER TWO  
 

PROFILING APPROACHES  
IN THE COUNTRIES OF THE EUROPEAN UNION  

 

 

Today, early intervention and activation are based on approaches that classify 

individuals on the basis of the degree of “risk” faced in the labour market (profiling), 

combined with strategies to assign them to specific service lines that have proven 

effective in supporting labour market entry (targeting). This is the case of the Youth 

Guarantee in the European Union, where early intervention and activation strategies, 

aimed at minimizing the scarring effects of youth unemployment and inactivity, build on 

profiling systems to identify early young people who are most at risk and targeting 

approaches to plan the sequence of interventions most likely to be effective.  

A number of profiling approaches have long been used by national employment 

services to identify early individuals at risk of long-term unemployment and allocate 

scarce human and financial resources efficiently. These are eligibility rules (rule-based 

profiling), the caseworkers’ discretion (often combined with screening tools), and 

statistical profiling. The paragraphs that follow examine each of these mechanisms in 

detail, with practical examples on how different EU countries are using them to target 

employment assistance.  

 

2.1. ELIGIBILITY CRITERIA 

Eligibility rules are specific criteria used to channel young people towards various 

types of employment assistance on the basis of their individual characteristics. 

Eligibility is usually defined in terms of a small number of criteria (observable 

characteristics), such as age, level of educational attainment, prior work experience, 

disability or entitlement to welfare or unemployment benefit (demographic 

segmentation). This approach assumes that all those who fall into a certain group 

share the same broad needs and, therefore, require the same type of assistance 

(deterministic assignment). Eligibility rules are common in the design of youth 

employment programmes (Box 2).  
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Box 2: The United Kingdom New Deal for Young People and the Swedish Youth Job 
Programme  

 

The United Kingdom's New Deal for Young People (NDYP) and the Swedish Youth Job Programme (YJP) 
are examples of demographic and time-based eligibility rules, respectively.  

In the United Kingdom, all young people aged 18–24 years who had been claiming the Jobseeker's 
Allowance (JSA) for six months were referred to the NDYP, which comprised three phases: Gateway, 
Options and Follow-Through. During the Gateway phase, young participants received intensive job search 
support to overcome labour market barriers. The Options stage offered subsidized employment (up to six 
months), full-time education and training (up to 12 months), work in the voluntary sector or work as part of 
an environment task force (up to six months). Young participants still without work after attending this stage 
entered the Follow-Through phase, an additional period of intensive job search support (up to three 
months), before leaving the programme. The NDYP was mandatory for all young people complying with the 
eligibility criteria set (age, recipient of JSA benefits and spell of unemployment).  

The YJP, which was introduced in Sweden at the end of 2007, replaced the municipal youth programme and 
the youth guarantee. The scheme targeted all young people (aged 16– 24 years), registered as unemployed 
for at least three consecutive months. It comprised intensive individualized counselling, vocational guidance, 
job coaching and practical job training. The key objective was to increase participants’ contact with the 
labour market and intensify job search. An impact evaluation carried out in 2011 showed that although 
participants left the Employment Service at a faster rate than the control group, the effects were not 
statistically significant.  

 

Source: I. Beale I, C. Bloss and A. Thomas: The longer-term impact of the New Deal for Young  People, UK Department 
for Work and Pensions, Working Paper (2008, No. 23); Arbetsförmedlingen: The Youth Job Programme: An evaluation 
of whether the programme increased the participants' chances of becoming employed, Working paper (2011, No.5) 
(http://www.arbetsformedlingen.se/download/18.485c28d13a023c427159e/UGA_Working+paper+5.pdf). 

 

 

The advantage of eligibility rules is that they are easy to implement (there is no 

need for an in-depth interview with an experienced caseworker to identify needs) and 

are in line with equity principles, as all individuals that fulfil the criteria are treated 

equally. These rules, however, identify broad categories of individuals who are likely to 

have very diverse needs. This means that in practice, some young people who do not 

actually require assistance may receive it, while others who need support are 

excluded.  

Time-based segmentation is a particular type of eligibility rule whereby assistance 

is triggered when the young person reaches a predetermined duration of 

unemployment. While this “wait-and-see” approach is straightforward to implement, it 

ignores heterogeneity and may generate deadweight costs as support is provided 

irrespective of individual circumstances. Until 2008, this type of time-based profiling 

approach was used in Ireland to refer all jobseekers to the FÁS, the national 

employment and training agency, for re-employment assistance after a three-month 

spell of unemployment. 13 

Eligibility rules are a somewhat blunt instrument, and are likely to be inefficient 

when it comes to matching individual needs to the specific features of available 

 
13 See P. J. O’Connell, S. McGuinness, E. Kelly: "The transition from short- to long-term unemployment: A statistical profiling 
model for Ireland", in The Economic and Social Review (2012, Vol. 43, No. 1, Spring) pp. 135–164. Since 2012, Ireland has 
introduced a statistical profiling method.  
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employment programmes and services. One way to refine this assignment tool is to 

make the definition of eligible groups more precise, using a larger number of criteria. 

This would make the assignment to employment assistance more complex to 

implement, with the differentiation across individuals often applied on an ad hoc basis.  

Eligibility rules are typically designed using labour market figures (either from 

household-based surveys or administrative data, or a combination of the two). A 

simple comparison of the labour market outcome of interest (for example 

unemployment duration longer than six months) with its opposite (unemployment 

duration shorter than six months) by individual characteristics indicates the factors that 

are important to consider when setting eligibility rules.14  

The individual characteristics that stand out from the analysis of cross-sectional 

data may be verified through a statistical probability model (probit), which measures 

the marginal effect of each characteristic in determining the probability of experiencing 

a certain labour market outcome (see paragraph 4.3 for more information on this 

statistical method). If the results of the cross-sectional comparison are confirmed, the 

characteristics with greatest influence on probability of experiencing negative labour 

market outcomes are translated into eligibility criteria.  

When the delivery of employment services and programmes is entrusted to the 

PES, the data collected on registered unemployed are typically used to design 

eligibility rules. Since these records are updated periodically, the resulting 

administrative data allow individuals to be followed over time as longitudinal figures are 

generated.  

A simple method to establish eligibility rules for assigning young people to 

employment assistance based on PES records would include several steps outlined 

below.  

1. The data of all young people who register as unemployed over a certain period of 

time (for instance one or two quarters) are disaggregated by key individual 

characteristics (sex, age group, educational attainment, place of residence, work 

experience).  

2. The records of this group of young unemployed are checked after six (or 12) 

months to identify: those who remained in the register for the whole period; those 

who found a job within six (or 12) months; and those who exited the register for 

reasons other than employment (for example because they returned to full-time 

education or for unknown reasons).  

3. The characteristics of individuals who remained in the register (those who became 

long-term unemployed) are compared with those who found a job, in order to 

identify the characteristics likely to make a difference. For example, if young 

people who have completed secondary education are twice as likely to exit 

unemployment within a year than those with education at primary level or lower, 

one of the eligibility criteria for accessing employment assistance would be 

“education at primary level or lower”.  

 
14 The labour market outcome of interest is usually identified by the objectives of the national employment policy. These 
objectives, in turn, are designed on the basis of labour market analysis and the key employment challenges the country faces. 
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4. The use of a statistical probability model (probit) on PES data would measure 

the marginal effect of each individual characteristic on the outcome of interest 

(in the example above it would determine whether educational attainment 

really has an effect on the probability of becoming long-term unemployed) 

while holding the other characteristics constant. 

There are a number of strategies that can be used to make eligibility rules a more 

effective targeting tool.  

 Since eligibility rules aim to identify broad groups of individuals, they are more 

effective when combined with other targeting approaches and specifically with 

employment counselling (see next paragraph on caseworkers’ discretion). 

Eligibility rules are then used to screen a group of individuals for referral to an 

interview with a caseworker. At this stage the individualized approach is triggered, 

with each individual receiving the assistance that he or she needs on the basis of 

the results of the counselling interview.  

 The use of a simple statistical probability method to calculate the marginal effect 

(the weight) of each individual characteristic enables the selection of the most 

important/relevant ones for defining eligibility criteria. This minimizes the risk of 

choosing factors that are only distantly related to the risks to be addressed.  

 Eligibility rules may work as a targeting approach when resources are not a 

constraint and employment services and programmes can be offered to large 

numbers of young people. In this instance, the possibility of deadweight is often 

balanced by the benefits accruing to individuals and society. 

 

2.2. CASEWORKER DISCRETION 

This approach (also known as "caseworker-based client segmentation") sees an 

experienced caseworker (usually an employment counsellor) using a combination of 

tools (interviews, standardized testing, own judgement) to identify the barriers a young 

person faces in the labour market and direct him or her towards the most appropriate 

sequence of services. Caseworker discretion is the opposite of eligibility rules. It treats 

each individual as a separate case and seeks to provide each with individualized 

employment assistance geared to overcome the specific barriers that he or she faces 

in the labour market.  
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Box 3: Caseworker discretion: Austria, France and Slovakia  

 

Many PES use caseworker discretion to assign unemployed individuals to services and programmes. 

Since 1999, jobseekers in Austria have been profiled by caseworker assessment. Jobseekers are grouped 
into three categories based on their level of disadvantage and referred to one of three zones: info zone; 
service zone (registration and basic services) and counselling zone (intensive support where clients who are 
still unemployed after three months are referred to more intensive case-management services).  

In Slovakia, a similar system was applied until 2015. Jobseekers were profiled into three broad categories 
(A, B, and C) based on their distance from the labour market. The introduction of this profiling approach 
resulted in the employment offices reorganizing service delivery into three zones. Zone I served as the first 
contact point for jobseekers (registration and initial interview). The information gathered was then used to 
profile jobseekers into three categories, A-C. Jobseekers in category A could use Zone I services (online 
services, preparation of job applications and consultation with PES staff), while clients in categories B and C 
received a more complex range of services (Zones II and III). In 2013, a second stage of profiling was 
introduced. One month after registration, PES staff assessed individuals’ job search motivation to classify 
them as "active" or "inactive". This classification served to establishing the frequency of mandatory contact 
with caseworkers. In 2015 this system was discontinued and today jobseekers receive all PES services from 
a single caseworker.  

In France, the caseworker-based profiling system introduced in 2012 capitalizes on the expertise of 
caseworkers to personalize support and target resources at those most in need. Within two weeks of 
registration, the jobseeker attends a registration and diagnosis interview (entretien d’inscription et de 
diagnostic, EID), to assess his or her autonomy in job-seeking, and to develop an individual action plan and 
assign the job-seeker to one of four engagement pathways, of varying degrees of support.  

1. Suivie (follow-up) is available to work-ready jobseekers and comprises online services (including job 
matching). 

2.  Accompagnement (guided support) is available to jobseekers requiring regular assistance. It includes 
job-matching services and short job-search programmes. Contact between the caseworker and the 
jobseeker is regular and is either face-to-face or multichannel.  

3. Intensif (intensive support) is available to jobseekers that are furthest from the labour market. Services 
include long-term job search support programmes and assisted job-matching. Contact between the 
caseworker and the jobseeker is frequent and mostly face-to-face. 

4. Globale (global support) was introduced in 2014. The caseworker works with social services to support 
jobseekers with complex multidimensional problems. Jobseekers are expected to meet with the 
caseworker every six weeks and there are specialized counsellors for young people.  

 

Source: M. Lechner  and J. A. Smith: "What is the value added by caseworkers?", in  Labour Economics (2007, Vol. 14 
(2)) pp 135-151; S. H. Bell  and L. L. Orr: "Screening (and creaming?) applicants to job training programs: the AFDC 
homemaker–home health aide demonstrations", in Labour Economics (2002, Vol. 9 (2)) pp 279-301; L. M. Kureková: 
Review of profiling systems, categorization of jobseekers and calculation of unit service costs in employment services - 
Implications and applications for Slovakia, Nezisková organizácia EPIC (2014); European Commission: Identification of 
latest trends and current developments in methods to profile jobseekers in European Public Employment Services: Final 
report (Brussels, 2015); N. Duell and L.M. Kureková: Activating benefits in the Slovak Republic, CELSI Research Report 
(2013, No.3). 

 

 

The main advantages of this assignment approach are its flexibility and the 

provision of individualized support that is based on a wide range of personal 

information. There are, however, two main disadvantages. First, it is time-consuming 

and resource-intensive, requiring comprehensive interviewing to gather the information 

needed to identify labour market barriers and decide the type of assistance that would 

be most effective. In instances where the ratio between the number of caseworkers 

and the number of individuals to be assisted is high, such an approach becomes 
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impractical. Second, the quality of decisions depends on the expertise and experience 

of individual caseworkers.  

The assignment to employment assistance is subjective and different caseworkers 

may arrive at different conclusions, meaning that jobseekers with similar 

characteristics and labour market barriers may be referred to different services or 

programmes.  

Caseworkers usually attempt to predict the impact of employment services and 

programmes by combining the results from past evaluations (which is usually 

disaggregated, for example by sex or age) with their own observations with regard the 

careers of the people they have advised. Caseworkers may “cream skim” for 

assistance individuals with the best chances of job placement, rather than those most 

in need. One way to minimize the negative aspects of caseworker discretion is to 

combine this approach with eligibility rules (see Box 4).  

 

 

Box 4: Rule-based and caseworker-based profiling in the United Kingdom 

 

In the United Kingdom, the PES (Jobcentre Plus) uses rule- and caseworker-based profiling to offer 
individualized support to jobseekers. Vulnerable groups include the long-term unemployed, people on 
sickness benefit, those over 50 years old and young NEETs. Individuals claiming the Jobseekers’ Allowance 
have to attend an interview with their local Jobcentre Plus office and commit to a plan that details the steps 
for gaining employment. 

During this interview the caseworker identifies individuals at risk, who should be fast tracked to employment 
assistance. The intensity of assistance increases as the unemployment duration lengthens. For example, in 
the first 13 weeks, jobseekers report fortnightly on their job search progress. During weeks 13–26 
caseworkers undertake a review of job applications and jobseekers are required to attend weekly review 
meetings. During weeks 26–52, jobseekers are obliged to meet more regularly with their caseworker and 
participate in activities to enhance their employability. 

During the interview, caseworkers use their experience, knowledge and a range of qualitative tools to assess 
individual needs and determine the support to be made available. Two main interview tools are available to 
caseworkers: the Customer Assessment Tool, which is used to record evidence from interviews, list 
attributes and skills and rank jobseekers’ work-related skills, confidence and motivation; and the Fast Track 
Assessment Tool, which is a paper-based skills assessment method used to identify jobseekers that need to 
be referred for basic skills training. 

 

Source: European Commission: Identification of latest trends and current developments in methods to profile jobseekers 
in European Public Employment Services: Final report (Brussels, 2015); A. Bellis, J. Oakley, M. Sigala  and S. Dewson: 
Identifying claimants’ needs: research into the capability of Jobcentre Plus advisors, Department for Business Innovation 
and Skills, Research paper (2011, No.43).  

 

 

Caseworker-based profiling is often carried out with the support of a range of 

qualitative assessment tools (such as psychometric and attitudinal surveys, 

employability checklists) that help the caseworker to understand individuals' motivation 

and disposition. These screening tools use group characteristics to score the risks that 

individuals face in the labour market and allocate them to employment services and 

programmes.  
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Although screening techniques vary from country to country, the degree of risk is 

usually assessed using psychological models (based predominantly on unobservable 

characteristics, such as motivation, self-efficiency, personal behaviour and attitudes). 

These models take the form of attitudinal or “employability” checklists to be used by 

caseworkers during interviews.  

On the basis of these attitudinal and employability scores, the young person is 

directed towards the relevant types of assistance.  

 

 

Box 5: Screening tools 

 

Attitudinal diagnostic tools aim to identify jobseekers whose attitudes represent a barrier to finding a job, and 
design activities to change individuals’ behaviour. Examples of attitudinal screening tools can be found in 
Denmark (Job Barometer), France (Copilote Insertion), Germany (Placement Characteristics) and Portugal 
(Forecast Guide to the Difficulties of Insertion).  

In France, for instance, the Copilote Insertion is a self-administered questionnaire (true/false answers) that 
collects information on five areas (job search methods, ability to adapt, professional competences, personal 
traits and employability barriers). The tool generates a detailed report for the caseworker, highlighting the 
areas that require attention and offering guidance on actions to be taken.  

In United Kingdom, the Customer Assessment Tool comprises 10 statements to be scored by the 
caseworker on the basis of the responses (and supportive evidence) provided by the jobseeker during his or 
her initial interview. The statements revolve around the jobseeker's willingness and ability to find and 
maintain a job, the setting of a clear employment goal, the availability of the sought-after job in the local 
labour market, and the jobseeker's knowledge, skills and experience, resources to carry out the job search, 
and ability to present him or herself to employers.  

 

Source: J. Bimrose, S. Barnes, A. Brown, C. Hasluck and H. Behle: Skills diagnostics and screening tools: A literature 
review, UK Department for Work and Pensions, Research Report (2007, No. 459). More information Tool can be found at 
https://www.whatdotheyknow.com/request/174360/response/427120/attach/9/Ch%2005%20Customer%20Assessment%
20Tool%20v081.pdf. 

 

 

Screening tools tend to produce ordinal measures of risk: they rank risk rather 

than quantifying it. While they sometimes provide weights for risk factors, these too 

tend to be ordinal (for example, the risk factor “educational attainment” has more 

relevance than “prior work experience”). Screening may therefore allow caseworkers to 

conclude that a client with three risk factors faces greater barriers to employment than 

one with just one risk factor, but it cannot show how much greater the risk is. The main 

criticism of this approach is the lack of consensus on which screening method is most 

effective. Furthermore, this approach relies heavily on caseworker judgement and may 

result in young individuals with similar risks being scored differently by different 

caseworkers and thus being assigned to different types of assistance.  

In practice, countries that rely on caseworker discretion to refer young people to 

employment services and programmes typically use a mix of eligibility rules and 

screening tools to identify those at risk. The database of the PES is used to identify the 

individual characteristics that place individuals at a disadvantage in the labour market 

(such as sex, age, educational attainment, place of residence). Based on this, a small 
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number of eligibility rules are established (for example, young people aged 18–24 

years, who have left education below lower secondary level and have no prior work 

experience). Those who meet these basic eligibility criteria are screened further during 

group counselling sessions, organized soon after registration. If the group of eligible 

individuals is large and resources are insufficient to cover all those eligible, screening 

may be organized in two phases. The first can take the form of a self-administered 

questionnaire or an initial, brief interview with a caseworker.  

This approach is used to identify − on the basis of additional characteristics than 

to those included in the eligibility rules – those who will find a job with minimal 

assistance (job clubs, job search assistance, placement services) and those who 

would need more intensive support. The second group is directed to an interview with 

a caseworker. The caseworker, with the aid of an employability scoring instrument or 

another diagnostic tool, identifies the labour market barriers faced and, together with 

the young person, draws up an assistance plan. At this stage, the caseworker 

“matches” the young person to the services and programmes most likely to be effective 

(based on the caseworker’s experience and the results of employment programme 

evaluations, where available).  

Similarly to other assignment methods, several strategies could be used to 

improve the degree to which caseworkers are effective in targeting the groups who are 

most disadvantaged in the labour market.  

 Given that employment counselling is resource-intensive, it should be used only 

with individuals that are known to be at risk. Well designed and applied eligibility 

rules can help distinguish those who are relatively labour market ready from those 

who are not. For the most disadvantaged, case management approaches may be 

effective.   

 Caseworkers’ counselling practices can be assisted by the use of standardized 

questionnaires, employability scoreboards and checklists. This also helps in 

ensuring a uniform and coherent approach to addressing labour market barriers.   

 The matching of individuals at risk to different employment services and 

programmes should be based on reliable and updated information about what 

works and for whom. This requires regular monitoring and evaluation of the 

performance and impact of employment services and programmes, the findings of 

which must be made available to caseworkers.  

 Continuous capacity building for caseworkers, including through sharing of 

knowledge and practices with regard to counselling and guidance, is essential to 

maximize the welfare gains of employment assistance. 

 

 

2.3. STATISTICAL PROFILING  

Statistical profiling is a method whereby the referral of a young person to intensive 

employment assistance is based on a probability measure generated by a formal 

statistical model built on demographic and socio-economic data. A wide range of 

individual characteristics are used to predict, in measurable terms, the risk a young 

person faces of experiencing a certain labour market outcome (long-term 
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unemployment, inactivity, discouragement). Since these statistical models calculate 

risk probability based on observable factors, if well specified they may offer a more 

precise method of assessment than other segmentation approaches.  

This profiling method has several advantages. It provides an objective and 

standardized assessment of an individual’s employment prospects, and identifies high-

risk individuals early on, allowing for prevention policies to be enacted. It identifies and 

eliminates low-risk individuals to optimize the use of public resources, and generates 

an individual-specific risk score that can inform individualized assessment.15  

Statistical profiling also has various drawbacks. First, the statistical model can 

perform poorly: the probability estimates can be inaccurate. This generally occurs when 

the data set is not very good (the data on individual characteristics is incomplete, 

inconsistent or updated with a time lag) or when the variables included in the 

specification of the model are not accurately selected. The result is that the model 

identifies individuals for intervention incorrectly and, therefore, generates deadweight 

(an individual is identified as being at risk and is referred to intensive employment 

assistance when he or she has no real need of assistance).  

The second drawback is that any statistical model relates to a particular point in a 

country’s business cycle and, as such, needs to be updated as economic conditions 

change. Third, the initial set-up costs may be substantial especially when the data set 

required to construct the statistical model needs to be built up. The main costs relate to 

setting up the data collection and management system (hardware and software, 

surveys, data entry and analysis).  

Finally − and as already mentioned for other segmentation approaches − young 

people who are profiled as being at risk need to be referred to effective employment 

services and programmes. This requires the availability of a reasonable range of 

employment services and programmes to address different labour market barriers 

(such as vocational training, job subsidies, work experience schemes, self-employment 

schemes and so on). It also requires accurate information regarding what works and for 

whom, in other words performance monitoring and impact evaluation of the 

employment programmes and services offered. It would be pointless to have a sound 

profiling system that is able to predict risk with a certain degree of accuracy, but then to 

refer young people to ineffective services and programmes.  

In most EU countries, statistical profiling is used as a support tool to aid 

caseworkers in identifying young people at risk and select, from a wide-ranging 

portfolio, the services and programmes that are best suited to individual circumstances. 

EU countries that use statistical profiling combined with caseworker discretion, along 

with other client-segmentation tools include Germany, Ireland, the Netherlands, Poland 

and Portugal (see Box 6). 

 
15 A. Loxha and M. Morgandi: Profiling the Unemployed. A review of OECD experiences and implications for emerging economies, 
Social Protection and Labor Discussion Paper (Washington D.C., World Bank, 2014, No, 1424). 
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Box 6: Profiling and referral to services and programmes in Portugal and Germany 

 

The profiling system used by the PES of Portugal (Instituto do Emprego e Formação Profissional, IEFP) 
groups registered unemployed into three categories (high risk, moderate risk and low risk), based on their 
probability of remaining on the unemployment register for a year or longer. The probability coefficients, which 
are different for men and for women, take into consideration age, educational attainment, work experience, 
unemployment history, geographic location, proximity to the labour market, disability, family situation and 
social benefits. For each jobseeker category there is a recommended list of services and programmes that 
the caseworker may consider, as shown in the table below. The final assignment to specific services and 
programmes, however, remains at the caseworker's discretion.  

 

Profile 
Probability of 

LTU 

Low risk: For this category, the recommended approach includes: job search training, 
job placement (home or abroad), motivation training, training to set up a small business 
and continuous vocational training.  

< 20% 

Moderate risk: Individuals at moderate risk of long-term unemployment may be 
referred to all the services and programmes already listed above, plus apprenticeship, 
internship, work experience programmes, job subsidies, vocational skills training 
(differentiated according to target group), self-employment/entrepreneurship training 
and pre- and post-placement mentoring. 

20%-40% 

High risk: Individuals most at risk in the labour market may be referred to any of the 
services and programmes available to the first two categories of unemployed, plus core 
work skills and self-esteem training, intensive employment counselling and guidance, 
literacy and numeracy training, skills training including apprenticeship, job subsidies for 
new labour market entrants and community-based work.  

> 40% 

 

In Germany, client profiling involves a combination of information-driven profiling with caseworker 
assessment to divide jobseekers into six different client groups. Profiling entails a comprehensive interview 
focused on the strengths and potential of the individual. The analysis of individuals’ potential takes into 
consideration qualitative and quantitative variables such as levels of education, previous work experience, 
skills (vocational and non-vocational) and professional capabilities. This approach aims to identify the needs 
of each client and issue a prognosis of his or her distance from the labour market and the likely length of time 
that will be needed to find a job. This model is supported by a virtual labour market (Virtueller Arbeitsmarkt) 
platform that brings together information about jobseekers’ profiles, regularly updated data on occupations 
and qualifications, local and regional labour market data, and an evidence-based catalogue of measures. 
Caseworkers use the profiling component of the model to determine the appropriate level, timing and nature 
of interventions. The internal platform of the PES (VerBIS) brings together all of the abovementioned 
information and classifies the jobseeker under one of the six profiling categories. The platform also suggests 
several service strategies to the caseworker and a variety of specific assistance options for each.  

 

Source: Instituto do Emprego e Formação Profissional, IP, Departamento de Emprego: Profiling: Construção do modelo, 
Lisbon (Mimeo, 2013); M. Lechner and J. A. Smith: "What is the value added by caseworkers?" in Labour Economics 
(2007), op.cit; S. H. Bell and L. L. Orr: "Screening (and creaming?) applicants to job training programs: the AFDC 
homemaker–home health aide demonstrations", in Labour Economics (2002), op.cit; European Commission: 
Identification of latest trends and current developments in methods to profile jobseekers in European Public Employment 
Services: Final report (2015) op.cit; L. M. Kureková: Review of profiling systems, categorization of jobseekers and 
calculation of unit service costs in employment services - Implications and applications for Slovakia, (2014), op.cit 
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CHAPTER THREE 
 

 

KEY ELEMENTS  
OF STATISTICAL PROFILING SYSTEMS  

 

 
 The statistical profiling models currently used in EU countries differ in terms of the 

labour market outcome (risk) estimated, the statistical methods used (and their 

predictive power), the range of variables (individual characteristics and labour market 

factors) included in the model, and the degree of discretion that caseworkers have in 

defining the final profile.  

 

3.1. DEFINITION OF RISK  

The risk estimated by the profiling model is usually the labour market outcome that 

policy-makers want to address, either for the whole population or for a particular 

population group. Any profiling system therefore builds on the objectives of the national 

employment policy.  

Most current profiling systems use the risk of falling into long-term unemployment 

as the basis for deploying early intervention strategies (Denmark, Germany, Portugal 

and Slovakia), given the strong links and positive correlation between long-term 

unemployment, poverty and social exclusion.  

 

 

Box 7: Profiling individuals at risk of long-term unemployment in Denmark 

 

The main purpose of the Danish profiling system is to identify individuals who are at risk of long-term 
unemployment. The statistical profiling model is combined with comprehensive interviews by caseworkers 
with those identified as being at high risk. 

The statistical component of the system is a duration model for the time spent in unemployment. The model 
is estimated based on 120 subgroups, stratified according to age, sex, benefit eligibility and region of 
residence. Estimations are made using data on the entire inflow into unemployment in Denmark during the 
period from January 1999 to June 2003. Using the estimated models, it is possible to calculate the probability 
that a person attending a meeting with a caseworker at the employment agency will still be unemployed in six 
months' (26 weeks') time. This is conditional on the elapsed duration of unemployment, which, at the date of 
the counselling session, can be anything from four to 30 weeks. The predictive power of the model is around 
66 per cent, with accuracy higher for men than for women, and higher for young people than for adults. 

 

Source: M. Rosholm, M. Svarer M and B. Hammer: A Danish profiling system, IZA Discussion paper (2004, No.1418). 
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Other models use the jobseeker's distance from the labour market, measured as 

the probability of finding a job within a certain period (Ireland and the Netherlands). For 

young people, however, the probability of leaving unemployment within a certain 

period of time (for example six months) may represent a better definition of labour 

market risk than long-term unemployment (typically used as a benchmark for adults). 

This is because young people's experiences in the labour market are different from 

those of adults. Skills erosion, loss of attachment to the labour market and 

discouragement tend to set in faster for young people than they do for adults. In Italy, a 

nationwide profiling model was developed in 2015 to determine the probability of 

becoming NEET and the degree of employability of young people who register in the 

Youth Guarantee portal.16 

 

3.2. DATA SOURCES AND RANGE OF VARIABLES  

Statistical profiling systems in EU countries normally use either administrative data 

or a combination of administrative and survey data. The most common source of 

administrative data used to determine individual risk factors is the unemployment 

register maintained by the PES. There are usually two ranges of outcomes that are 

assessed using this data source. The first is the probability of long-term 

unemployment, in other words the likelihood – or not – that an individual will remain on 

the unemployment register for more than one year. The second is the probable 

duration of unemployment (in number of weeks or months) an individual is likely to 

face when he or she registers. The latter outcome is used predominantly for predicting 

the exhaustion of benefits.  

 
16 ISFOL: Piano Garanzia Giovani: Procedura del sistema di profilazione (2014).  
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Box 8: Profiling the risk of long-term unemployment in the Czech Republic and Slovakia 

 

In the Czech Republic and Slovakia, the risk of long-term unemployment was estimated using administrative 
data alone. The Czech model uses data from the national unemployment register to measure the probability 
of a newly registered unemployed person finding a job within the coming 12 months (dependent variable). 
The model proved accurate in 78 per cent of cases. However, no single variable (individual characteristics) 
prevailed in explaining the probability of finding work in the specified timeframe. The characteristics included 
in the model encompass age, marital status, health, presence of children in the household, educational 
attainment, average duration of all periods of unemployment, duration of current unemployment spell, and 
salary in the last job held.  

In Slovakia, the model used until 2015 used PES administrative data to estimate the risk of long-term 
unemployment, types of employment measures that would be most effective for each type of PES client; and 
at what stage during the unemployment period the intervention should take place. The model was estimated 
for ten different groups of individuals. Separate analyses were carried out by level of education (classified as 
low, secondary and tertiary). For low-educated unemployed (the largest group) a further distinction was 
made according to type of job previously held. The analysis found that age had a non-linear effect: the 
probability of long-term unemployment was high for unemployed young people and adults alike. Sex, level of 
education and disability had no significant effect, contrary to expectations, whereas those with no prior work 
experience had a  greater probability to remaining unemployed in the long term.  

 

Source: T. Soukup: "Profiling: Predicting long-term unemployment at the individual level" in Central European Journal of 
Public Policy (2011, Vol. 5(1)), pp. 118-143 (http://www.cejpp.eu/index.php/ojs/article/view/61); J. de Koning and B. van 
Dijik: A profiling system for the unemployed in Slovakia, Paper for the TLM meeting  on active labour market policies, 
(Rotterdam, 2004)   

 

 

 

A combination of administrative and survey data is often used to fill information 

gaps about individual characteristics that influence labour market outcomes and to 

follow individuals over time to test the model’s prediction power. In these cases, the 

main data source comprises the PES administrative records on individuals who 

registered as unemployed in a pre-determined period of time. A survey is then carried 

out to gather information about the individual characteristics that are missing from the 

administrative data set. The survey is repeated after a period of time to identify those 

who remained on – and those who left – the unemployment register.  
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Box 9: Profiling of the unemployed in Ireland 

 

In Ireland, the development of a statistical profiling model used a mix of survey and administrative data. The 
data was collected through a specifically-designed survey administered by the Department of Social and 
Family Affairs (DSFA) among all individuals claiming unemployment benefit between September and 
December 2006. Although the unemployment register contained detailed information on age, gender, marital 
status, spousal earnings and location, the bulk of information on individual characteristics (detailed 
information on educational attainment, literacy and numeracy levels, health, access to transport, employment 
history, and participation in PES-provided employment programmes) was gathered through a questionnaire. 
The status of individual claimants was then tracked over the following eighteen months. 

The sample for the statistical model comprised nearly 34,000 individuals, of whom 59 per cent re-entered the 
labour market within twelve months. The remaining 41 per cent remained on the register and entered social 
welfare. Based on this sample, statistical profiling models were estimated for men and women separately. 
The model accurately predicted 65 per cent of those who remained unemployed and 71 per cent of those 
who found employment, with little difference between the men's and women's models. The most important 
predictors of future long-term unemployment were: 

 for men: unemployment history (with men with long-term unemployment spells in the previous five years 
17 per cent less likely to exit unemployment), age (with individuals aged over 55 years old 22 per cent 
less likely to exit unemployment than young people aged up to 25 years), marital status (with married 
men more likely to exit unemployment than single men), education (with men with upper secondary and 
tertiary level of education more likely, by 6 and 11 per cent respectively, to find employment compared 
with those who had primary education only), and geographic location (men living in urban areas were 6 
per cent more likely to remain on the register than men living  in rural areas); and 

 for women: the results of the model were similar to men’s, but with some important differences. Age 
had a lower marginal effect (with older women only 7 per cent less likely to leave the register than 
women less aged under 25 years). Having children had an higher impact on women’s probability of 
leaving unemployment (6 per cent) compared to men (3 per cent), and education only had an impact at 
tertiary level (university-educated women had a 12 per cent higher probability of exiting unemployment 
compared with women who only had primary-level education).  

 

Source: P. J. O’Connell, S. McGuinness S, E. Kelly and J. Walsh: National profiling of the unemployed in Ireland, The 
Economic and Social Research Institute (Dublin, 2009). 

 

 

Since the range of individual characteristics that influences the risk of poor labour 

market outcomes is country-specific, modelling strategies usually start with a large 

number of variables and then eliminate those that are not significant. Some profiling 

systems also encompass unobservable traits (such as motivation, self-confidence, 

extent of social network), as these may also influence the probability of experiencing 

poor labour market outcomes. Caseworkers normally collect information on these 

characteristics through interviews.  
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Box 10: The three-step profiling system in France 

 

In France, profiling was introduced in 2006 as a three-step process: 

1. Every unemployed person is first subject to statistical profiling where the risk of becoming long-term 
unemployed is estimated on the basis of individual characteristics (age, sex, marital status and 
nationality), job history (qualification level, duration of prior job, economic sector, occupation, salary, type 
of job held, reason for registering as unemployed and prior unemployment spells), and job-search 
characteristics (type of registration with the service, occupation sought, benefit entitlement and type of 
benefit). This information is collected when the individual registers with the PES. The model is a decision 
tree that classifies the unemployed in three categories: low, moderate or high risk of long-term 
unemployment. 

2. The next step is an interview with a PES caseworker. The interview aims to improve the results of the 
statistical profiling model by taking a series of ‘soft’ factors (health, motivation, self-esteem) into account. 

3. On the basis of the results of first two steps, a decision is made about the labour market reintegration 
strategy to be implemented. The three most-used strategies are the “quick job search” (for clients able to 
find a new job easily), the “active search” (for clients in need of training or with skills for which there is not 
much demand in the labour market) and the “supported search” (for clients who need intensive support). 

Since there are large variations across regions and municipalities, 370 models/decision trees were 
estimated, one for each “employment area” (basin d’emploi) as defined by the PES on the basis of the 
functioning of the labour market.  

 

Source: Pour un retour plus rapide à l’activité èclairage sur le diagnostic realise lors de l’insciption, Point Statis, No 22, 
Direction des Études des Statistiques  (2006); M. Collewet, J. Gravesteijn and J. de Koning: Screening the unemployed 
for reintegration: Experiences from seven countries during the past 20 years, SEOR Working Paper (2010, No.1). 

 

 

3.3. STATISTICAL MODEL 

The two most critical elements in a profiling system are the choice of the profiling 

variable (the variable, the predicted value of which will determine the allocation of 

employment assistance) and the choice of variables (individual characteristics) to be 

used in predicting the risk. The optimal profiling variable depends on the social goals 

underlying the profiling system. A system in which the primary goal in service delivery 

is equity requires a different profiling variable than one for which the primary goal is 

efficiency. In the case of equity, the variable needs to be one that classifies individuals 

according to the degree of exposure to risk (long-term unemployment, exhaustion of 

unemployment benefit, exit from the labour force), while in the case of efficiency, the 

profiling variable is used to refer individuals to the service(s) most likely to ensure re-

employment in the shortest time possible.  

There are three main estimation strategies used in statistical profiling systems. 

The first two approaches involve logistic (logit) or probability regression (probit) models 

where the dependant (profiling) variable is binary (1 if an event is likely to happen, 0 if it 

is not likely to happen). The dependant variable (equal to 1) can be “unemployed for a 

certain period of time” (six or 12 months), or “found a job within a certain period of time” 

or “transited from school into permanent job within a certain period from graduation”.  

Logit and probit models produce coefficients that express the competitive 

(dis)advantage that holders of specific characteristics have over others in terms of the 

risk being estimated (see Box 11).  
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Box 11: Individual determinants of long-term youth unemployment  

in Germany and the United Kingdom 

 

Research conducted using data from the national Labour Force Surveys of Germany and the United 
Kingdom used binomial logistic regression (logit) models to examine the relation between youth 
unemployment and individual socio-economic characteristics. The main results are summarized in the table 
below.  

 Germany 
coefficients 

UK 
coefficients 

 

Age   Age 
16–19 years   16–19 years 
20–24 years 0.27 0.24 20–24 years 

Sex   Sex 
Male   Male 
Female 0.29 -0.61 Female 

Marital status   Marital status 
Single   Single 
Married 0.19 n.s (*) Married 

Nationality    Nationality  
National    National  
Foreign 0.35 n.s Foreign 

Education    Education  
Compulsory education    Compulsory education  
Basic VET -0.97 -0.33 Basic VET 
Secondary general -0.66 -0.83 Secondary general 
Advanced VET -1.69 -0.95 Advanced VET 
Full maturity certificate -1.73 -1.34 Full maturity certificate 
Maturity and vocational  -2.04 -1.30 Maturity and vocational  

Region   Region 
Schleswig-Holstein   North-west 
Saxony 1.19 -0.49 London 
Saxony-Anhalt 1.36 -0.62 East Anglia 

(*) not significant 
 

In Germany, young adults (aged 20–24 years), women, people who are married and those of non-German 
origin are more likely to be unemployed than teenagers, men, unmarried young people or persons of 
German origin. Level of education is the most significant factor: as the level of education increases, the 
probability of unemployment decreases (negative coefficient). Having a vocational qualification carries more 
weight than general education. Geographic location is also important; young people living in Eastern 
Germany are more at risk than those who live in other regions.  

The situation of young people in United Kingdom is similar, but with some important differences. Firstly, 
young men are at a greater risk of becoming unemployed (negative coefficient), but marital status has no 
effect. As in Germany, education is the most important determinant of unemployment. In the UK, the effects 
of geographic location factor are homogeneous.  

The individual probability of unemployment was calculated using the formula: 

𝑃(𝑌 = 1) = 1/1𝑒−𝑦, 

with “Y” being long-term unemployment. In the example of the first column, the unemployment probability 
for a 22-year-old woman living in Germany, married but without German citizenship, living in Saxony-
Anhalt, with compulsory education is 62 per cent. A woman living in United Kingdom, with the same 
characteristics (age, marital status, nationality, and educational level) living in Merseyside only has a 7.5 
per cent risk of being unemployed. Having just one unfavourable characteristic fewer can significantly 
increase an individual’s labour market prospects. If the young woman living in Germany had completed 
secondary education instead of only compulsory education, her probability of being unemployed − all other 
factors remaining equal − would have fallen to 17 per cent. 

 

Source: B. Isengard: "Youth unemployment: Individual risk factors and institutional determinants. A case study of 
Germany and the United Kingdom", in Journal of Youth Studies (2003, Vo.6 (4)). 
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Probit and logit models dealt with the same topics and tend to produce very similar 

results. The choice of one over the other is therefore often due to researchers’ 

preference. Appendix 1 to this Guide provides a practical example of a probit model, 

while Appendix 2 explains the key features of probit and logit models.  

Compared to logit models, probit approaches have the advantage of providing a 

probability score that can also be easily interpreted by those who are unfamiliar with 

statistical techniques (see Box 12). The digits after the zero in the coefficient of a probit 

model represent the percentage probability of the outcome of interest occurring (for 

example a coefficient of 0.134 means a probability of 13 per cent).  
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Box 12: Probability of exiting the unemployment register in Ireland 

  

In Ireland, the probability of young people (aged 18–24 years ) of becoming long term unemployed was 
modelled on data from a questionnaire administered to all individuals registering an unemployment claim 
over a 13-week period. These individuals were subsequently tracked for the following eighteen months.  

Binary probit models (one for men and one for women) were estimated with the dependent variable equal to 
1 if a claimant had exited the unemployment register for a job within 12 months and 0 otherwise. The model 
factored in a wide range of socio-demographic characteristics, labour market experiences and welfare 
history. For young men, educational attainment was one of the most important factors that prevented them 
from becoming long-term unemployed. Compared to those with no formal qualifications, young men with 
upper secondary or a tertiary-level qualification were less likely to become long-term unemployed (by 17 and 
22 per cent, respectively). Recent labour market attachment was another key determinant, with young men 
who had been previously employed more likely to exit unemployment compared with those who had never 
had a job. A lack of basic literacy and numeracy skills was another key determinant: claimants who lacked 
those basic competencies were 7 per cent less likely to exit the unemployment register within a year.  

 

Probit model: Selected determinants of moving from unemployment to employment within one year, 
(young people aged 18–24 years) 

 

Explanatory variable Male model Female model 

Age 0.023*** 0.028*** 
Marital status (reference: single)   
Married -0.075 0.032 
Children  -0.063 -0.229*** 
Spousal earning (reference: none)   
Spouse earning €351+ -0.005 -0.360*** 
Education (reference: compulsory education)   
Lower secondary 0.055* 0.148*** 
Upper secondary  0.165*** 0.235*** 
Third leel  0.218 0.344*** 
Apprenticeship 0.048* -0.001 
Literacy/nuercy problems 0.066** -0.115** 
English proficiency  -0.033 0.009 
Employment history (reference: never employed)   
Employed in the last month 0.228*** 0.205*** 
Employed in the last year 0.156*** 0.139** 
Employed in the last 5 years 0.130* 0.022 
Employed over 5 years ago 0.075 0.151 
Current job duration (reference: never employed)   
< 1 months 0.096 0.168*** 
1-6 months 0.198*** 0.178*** 
6-12 months 0.206*** 0.163*** 
1-2 years 0.121 0.056 
2years + 0.099 0.246*** 

*significant at 10%; ** significant at 5%; *** significant at 1%. Standard errors omitted 

 

While some of the predictors of long-term unemployment for women are similar to those for young men, the 
degree of impact varies. For example, the magnitude of the effects of educational attainment and basic 
literacy and numeracy skills are greater for women (see above), whereas the negative impact of a previous 
spell of long-term unemployment is smaller. Some factors also emerged as being specific to each sex. The 
presence of children, for example, had a negative impact on young women's transition to work, but did not 
affect men. Another important predictor for women is the negative impact of spousal earnings in excess of 
€351 per week. This suggests reservation wage effects among younger married women. 

 

Source: E. Kelly, S. McGuinness and P. J. O’Connell: "Transition to long-term unemployment risk among young people: 
Evidence from Ireland", in Journal of Youth Studies (2012, 15 (6)), pp 780-801. 
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The third approach, which is not as common as logit or probit, is the duration 

model, whereby the dependant variable is continuous and relates to time. The time 

variable is usually the number of weeks (months) a jobseeker is likely to remain 

unemployed, and thus dependent on unemployment benefit or other benefit, before 

finding a job.  

Many researchers argue that the choice of statistical approach for a profiling 

system is not as important as the range of explanatory variables that the model uses, 

since this increases the model's accuracy (its predictive power). Accuracy is normally 

tested by measuring the fraction of correct predictions that the model generates when 

applied to past data (individuals whose employment history has been followed for a 

certain period of time). This is also why administrative (longitudinal) data of good 

quality and with a wide range of individual characteristics are the preferred data source 

for developing a statistical profiling model.  

 

3.4. THE ROLE OF CASEWORKERS 

Another key feature of statistical profiling systems is the role assigned to 

caseworkers. This comprises two inter-related issues, namely the inclusion in the 

model of unobservable characteristics assessed by caseworkers during interviews, 

and the extent of caseworkers’ discretion in using profiling predictions to target service 

delivery. 

The importance of unobservable characteristics – especially motivation, self-

reliance, and work ethic – in determining labour market outcomes of young people is 

well recognized. Some profiling systems include the responses given by young people 

during structured interviews in the modelling equation. The use of structured interviews 

(with coded, predetermined answers) ensures a certain degree of uniformity in the way 

unobservable variables are modelled. The profiling systems used in France and 

Germany include this type of information.  

Given the difficulty of measuring unobservable variables and including them in 

statistical modelling (owing to the considerable measurement error involved), an 

approach can be taken whereby the statistical profiling serves to identify high-risk 

individuals who are then directed to a comprehensive interview with a caseworker.  

The interview enables the caseworker to confirm the risk identified by the profiling 

model, factor-in any unobservable traits that may have a bearing on the labour market 

outcome of interest, and match the young individual to the service or programme most 

suited to achieving the desired labour market outcome. This matching can be done on 

the basis of the caseworker’s own judgement and experience, informed by the results 

of performance monitoring and impact evaluations, or it can be assisted by a statistical 

targeting model.17 If there are not sufficient caseworkers available to interview all 

 
17 Compared to profiling – which is a diagnostic tool that classifies individuals in terms of the risk of experiencing a specific labour 
market outcome such as long-term unemployment with “no treatment” − statistical targeting predicts, for each single individual, the 
programme(s) with the highest expected outcome. Switzerland has been among the first countries to pilot a statistical targeting 
system, where caseworkers were provided with an estimation of the programme(s) most likely to be effective to ensure the 
transition to jobs for unemployed individuals. See S. Behncke, M. Frolich and M Lechner: Statistical assistance for programme 
selection. For a better targeting of active labour market policies in Switzerland, DICE Report (2006, No.2). 
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individuals profiled, a possible strategy is to only refer those considered at “very high 

risk” for a counselling session and leave other profiled individuals to be interviewed 

when a predetermined period of unemployment has elapsed. In this way, service 

delivery for individuals profiled at risk is tiered (segmented) according to the degree of 

risk faced in (re-)entering the labour market.  

 

 

 
Box 13: Profiling systems that exclude caseworker discretion 

 

The only profiling model that expressly excludes caseworker discretion is the United States' Worker Profiling 
and Reemployment Services Initiative. Restricting caseworkers’ discretion has the advantage of streamlining 
service provision and ensuring equal treatment of clients across different geographic locations. This leads to 
an alignment of procedures and interventions across offices and caseworkers, thus reducing the 
heterogeneity in service and programme provision.  

Research conducted in Switzerland in 2004 comparing caseworker allocation to alternative approaches, 
including random assignment and statistical treatment rules, found that Swiss caseworkers obtain roughly 
the same post-programme employment rate as random allocation. Similar research into caseworkers’ intake 
procedures for a welfare to work programme in the United States concluded that the most able applicants 
were ‘‘creamed’’ on both observable (age, education, prior work experience, marital status) and 
unobservable (motivation, attitude to work) characteristics.  

Restricting caseworkers’ discretion may undermine their motivation and cause a boycott of the model (as 
was the case in Canada with the Service and Outcome Measurement System). This supports the idea that to 
enhance the efficiency and effectiveness of employment assistance statistical models should be used to 
provide caseworkers with additional information on individuals at risk (profiling) and suggestions for possible 
actions (targeting).  

 

Source: M. Lechner and J. A. Smith: "What is the value added by caseworkers?" in Labour Economics (2007), op.cit; S. 
H. Bell and L. L. Orr: "Screening (and creaming?) applicants to job training programs: the AFDC homemaker–home 
health aide demonstrations" in  Labour Economics (2002), op.cit. 

 

 

 

An essential element in the success of profiling and targeting systems is training 

caseworkers on the systems' objectives, the accuracy and reliability of the model's 

predictions, and, foremost, how to maximize the use of those instruments for the 

benefit of individual clients.  
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Box 14: The role of caseworkers in Poland and Sweden  

 

In Sweden, profiling was introduced to reduce the time unemployed individuals had to wait to receive 
support. The profiling model (Assessment Support Tool) determines the risk of long-term unemployment on 
the basis of longitudinal administrative data and a questionnaire administered by a caseworker. The piloting 
of the profiling tool showed that buy-in from the caseworkers was essential, as only 30–40 per cent of 
caseworkers used the tool.  

In Poland, a combination of statistical profiling and caseworker-based profiling has been used by the PES 
since 2014. The aim is to determine jobseekers’ distance from the labour market and readiness or 
willingness to enter or return to it. Profiling is undertaken at registration. The profiling tool takes into account 
the factors that may hinder labour market inclusion (age, sex, level of education, skills, professional 
experience, disability, duration of unemployment and place of residence). The caseworker determines the 
readiness and willingness of the jobseeker to enter or return to the labour market, by assessing the 
individual's need and desire to work, involvement in independent job search, readiness to adapt to the 
requirements of the labour market, availability, reasons for leaving work, and previous and current readiness 
to cooperate with the PES, other labour market institutions and employers. 

 

Source: A. Loxha  and M. Morgandi: Profiling the unemployed. A review of OECD experiences and implications for 
emerging economies, (2014), op.cit; M. Bengtsson: “Towards standby-ability: Swedish and Danish activation policies in 
flux”, in International Journal of Social Welfare (2014, No. 23 (S1)), pp. S54–S70; T. Berthet and C. Bourgeois: “Towards 
‘activation-friendly’ integration? Assessing the progress of activation policies in six European countries”, in International 
Journal of Social Welfare (2014, No.23 (S1)), pp. S23–S39. 

 

 

In the context of the YG, some EU countries adopted an approach whereby 

(existing) statistical profiling systems are used at registration to identify young people 

most at risk and fast track them to an interview with a caseworker.  Caseworkers, 

during the counselling session, complete the profile of individuals at risk by adding 

unobservable characteristics (often with the aid of diagnostics tools). An employment 

service strategy (on the basis of available impact evaluation results) is then agreed by 

the young person and the caseworker and detailed in an individual employment plan. 

The young client is monitored during his or her integration into the labour market. A YG 

pilot project that has been undertaken in Ireland provides an example of this approach. 
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Box 15: Profiling of young people at risk in Ballymun (Ireland)  

 

The Ballymun pilot project developed a specific profiling procedure in line with the needs of YG participants 
(disengaged young people). The PES segmentation system was complemented by a (project-specific) 
profiling exercise. 

First, the profiling system, which was set up at the national level, provides each job-seeker who registers with 
the employment service with a PEX score, indicating his or her probability of exiting the unemployment 
register (Live Register) within 12 months. The score, which is calculated on the basis of a number of 
individual characteristics,  groups young clients into three categories (low, medium and high PEX score). 
Following this first broad profiling exercise, young beneficiaries with the same PEX score are invited to an 
engagement session, during which they are informed about the various activities available to them. 

The beneficiaries then take part in a second individualized profiling exercise, through a one-to-one interview 
with a guidance caseworker. While those with a medium or high PEX score will meet the caseworker once or 
twice to develop an initial personal career plan, young jobseekers with a low PEX score will undergo a 
comprehensive and highly personalized profiling exercise carried out over 3–5 meetings. 

 Profiling interview form. A profiling interview form was developed specifically for the Ballymun project 
to support caseworkers during their one-to-one meetings with young clients. This tool provides pointers 
to steer the interview, which cover objectives barriers and subjective beliefs preventing young people 
from achieving sustainable labour market attachment. Using this form, caseworkers measure, on a scale 
of 1–5, young people's self-awareness, resilience, employment motivation, hope and adaptability. 

 Psychometric tests: The Eguide is an IT-based tool used to measures a person’s vocational interests, 
personality and specific aptitudes. It comprises tests on career interests (modelled on Holland’s theory); 
on personality traits (openness, conscientiousness, extraversion, agreeableness and stress tolerance) 
and cognitive ability (verbal reasoning, fluid reasoning, visual spatial reasoning and perceptual speed). 

 Cantrill's Ladder: this is an instrument to measure people's attitude to their career and employment 
prospects. The ladder contains ten steps and clients are asked to choose which step they would like to 
be on and which step they are currently on. The client then identifies actions that will bring them to their 
chosen step.  

 

Source: European Commission: Piloting Youth Guarantee partnerships on the ground. Case study: Lessons from the 
pilot projects on client profiling (Brussels, 2015).  
 

 

 

3.5. DEVELOPMENT OF EFFECTIVE PROFILING SYSTEMS  

As highlighted in the paragraphs above, various issues need to be taken into 

consideration when designing a statistical profiling system.18 

 Choice of profiling variable. The key variables of the majority of profiling 

systems used in EU countries are the risk of falling into long-term unemployment 

or the jobseeker's distance from the labour market, measured as the probability of 

finding a job within a certain period of time. This is because unemployment is the 

labour market outcome that is most researched and for which there is usually a 

wide range of individual data available, as well as the availability of services and 

programmes that are effective in redressing such risk. The use of other outcomes 

as profiling variables (underemployment, labour market detachment, 

discouragement, inactivity) will depend on the extent and quality of data available 

(such as the range of variables the model can use). For example, some EU 

 
18 Appendix 1 provides a practical example of how to develop a statistical profiling system, while Appendix 2 examines the key 
features of the most common prediction models used in profiling approaches (probit and logit models). 
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countries adopt a data pooling approach that link the education information 

system, which records information on the performance of pupils and students, with 

other administrative databases (for example PES, social security system, or those 

of municipalities) to monitor the school-to-work transition and track young school 

leavers who become unemployed or inactive. 19 

 Data requirements. As mentioned above, a substantial range and quality of data 

are needed to design a profiling system with a reasonable level of accuracy. The 

accuracy of any statistical model may be seriously undermined by a poor quality 

data set or by poorly selected variables. If a new data set needs to be compiled, 

this will add to the costs of the profiling system, which, are − at least initially − 

quite substantial. This needs to be weighed against the expected gains of profiling 

for individuals and society as a whole. Data is needed not only on individuals but 

also on the impact of employment services and programmes (rigorous impact 

evaluation), to maximize the welfare gains of participation.  

 Reliability of estimates. The key words are “estimate” and “probability”. No 

model can ensure 100 per cent accuracy; the best performing models currently 

range from 65 to 75 per cent. The improvements in targeting approaches that a 

statistical profiling system may produce must therefore be compared to those that 

may be generated by combining different assignment approaches to help 

caseworkers treat young unemployed.  

 Regularly updating and enhancing the accuracy of the model. The model 

needs to be updated every three years or so to take account of changing 

economic conditions (most profiling systems factor in the model variables such as 

local unemployment rates, vacancy rates and other socio-economic variables). 

The accuracy of the model may be continuously enhanced by including additional 

predictive variables as more detailed individual and aggregate data become 

available.  

 Monitoring and evaluation of employment programmes. The success of 

profiling approaches depends crucially on the delivery of services and 

programmes that enhance the employment prospects of participants. This 

requires recording the details of the services and programmes delivered to 

individuals identified by the profiling system as being at high risk, tracking their 

subsequent outcomes in the labour market (performance monitoring),  and 

assessing what would have happened in the absence of the service or programme 

(impact evaluation).  

 Role of caseworkers. The lessons learnt in EU countries show that statistical 

profiling systems can be a very effective tool for targeting employment services 

and programmes. This is so when caseworkers are responsible for refining the 

profiling model by including unobservable traits that influence labour market 

outcomes, and can appropriately match the young person to the service or 

programme most likely to achieve the desired outcome. Training caseworkers on 

the use of such instruments, their limits and value added, is therefore essential to 

ensure that profiling is actually used and generates the expected results.  

 
19 See ILO: Policy brief on outreach strategies for young NEETs (Geneva, 2017). 
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CHAPTER FOUR  
 

 

STATISTICAL PROFILING FOR AT-RISK YOUTH:  
A PRACTICAL APPROACH 

 

 

This chapter provides a step-by-step guide to design a statistical profiling 

approach to identify youth labour market disadvantage and target available 

employment services and programmes to their needs.  

 

4.1. ANALYSIS OF DATA  

The risk to be estimated by a statistical profiling model is the labour market 

outcome that policy-makers wish to address, either for the whole population or for a 

particular population group. Any profiling system builds on the employment policy 

objectives pursued by the government. These policy objectives are designed on the 

basis of the extent and size of the employment challenges of a particular country as 

emerging from the analysis of labour market data (Labour Force Survey, or another 

household-based survey that collects employment figures). The analysis of household-

base figures also points to those individual characteristics that are likely to affect 

labour market outcomes. For example: 

 Young people (15-24 year old) are three times more likely to be unemployed 

compared to adults (25-64 years old); 

 Young women are more exposed to unemployment than men (48.3 percent and 

40.7 percent, respectively), notwithstanding a higher educational attainment level; 

 Long-term unemployment account for roughly 40 per cent of total youth 

unemployment. The largest difference in the incidence of youth long-term 

unemployment is between teenagers and young adults and between young 

people with higher and lower education attainment; 

 Educational attainment influences both labour market status and poverty risk. 

Young people with low educational attainment experienced higher inactivity and 

unemployment rates and lower employment rates than their more educated peers. 

Also, low-educated young people are more likely to be employed in low quality 

jobs, under precarious working conditions; 

 There are large differences in poverty rates between urban and rural areas (3 and 

18.7 per cent, respectively).  

Against this backdrop, one of the policy objectives to be pursued is for the Public 
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Employment Service (PES) to implement an early intervention strategy to address the 

needs of young people (15-29 years old) facing multiple risks in gaining and retaining a 

job. 

 

4.2. SELECTING THE PROFILING VARIABLE  

The above mentioned policy is operationalized by the PES as follows.  

First − given that the PES had the primary objective to offer re-employment 

assistance (employment services and active labour market programmes) to individuals 

who registered in one of the local employment offices − the population group is defined 

as “all individuals that have more than 15 and less than 30 years of age who registered 

as unemployed in a local employment office”. 

Second, the PES has a wide-ranging set of employment services (labour market 

information, group counselling sessions, placement services) and programmes 

(vocational training, second chance, internship, self-employment, wage subsidies), 

some of which targeted young people specifically (for instance wage subsidies for new 

labour market entrants less than 30 years old). The resources available, however, allow 

referring only a relatively small number of young unemployed each year to these 

programmes. Therefore, the “risk” to be measured is the one of becoming long-term 

unemployed in the presence of “no treatment”.  

Third, since the performance of employment programmes (e.g. the employment 

rate and earnings of participants six month after programme’s end) is monitored 

regularly, the results can be used by caseworkers for the matching of young 

unemployed to the different programmes on offer.  

A cross-sectional analysis of the figures of the unemployment register confirms 

that age, educational attainment, prior work experience and length of unemployment 

spell are indeed the most important factors to be considered.  

 

 

4.3. PROFILING VARIABLE AND PREDICTOR VARIABLES  

A probit model is used on the administrative data of the PES to measure the 

probability of young people to move from unemployment to employment, as follows: 

1) 𝑃𝑟(𝑌𝑖 = 1/ 𝑋1,𝑖, 𝑋2,𝑖, 𝑋3,𝑖, 𝑋4,𝑖) =  Φ(𝛽0 + 𝛽1𝑋1,𝑖 + 𝛽2𝑋2,𝑖 + 𝛽3𝑋3,𝑖 + 𝛽4𝑋4,𝑖) 

The profiling variable is binary (entry in the labour market/no entry in the labour 

market) with four explanatory variables, namely: 

𝑋1,𝑖 = Educational attainment: since labour market data indicate that the lower the 

educational level, the less likely a young person is employed, this variable is 

valued 1 for young people with low (primary) education, 2 for those with lower 

secondary education, 3 for upper secondary education graduates and 4 for those 

with university education; 
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𝑋2,𝑖 = Unemployment spell: This variable is supposed to be negatively correlated to 

the probability to enter the labour market (e.g. the longer one is unemployed the 

less likely s/he is to find a job). It takes a value of 0 through “X” where “X” is a 

maximum period of unemployment (measured in months); 

𝑋3,𝑖 = Prior work experience: this sends positive signals to employers and therefore 

increases the chance of finding work. Similarly to unemployment spell, this 

variable take a value of 0 through “X” where “X” is a maximum period of prior work 

experience (measured in months); 

𝑋4,𝑖 = Age: since labour market figures show that the youth unemployment rates is 

three times higher compared to adults, one would expect age to be positively 

related to the probability of making the transition from unemployment to work. 

In constructing a probit model it is sometime necessary to convert variables from 

qualitative to quantitative. Whereas quantitative variables are measurable in terms of 

quantity, qualitative variables refer to a typology measured on a nominal scale, for 

example sex (male or female), health status (very good, good, fair, poor and very poor) 

and educational attainment (primary, secondary or tertiary) and so on. Converting 

qualitative variables into quantitative ones means that a different value is assigned to 

each of the elements the variable. In the example above, four different values were 

attached to the different levels of the variable “Education”, with 1 being assigned to the 

level of education most associated with the risk of remaining unemployed (primary 

education). Occasionally, even numeric values are nominal and they need to be 

transformed in a quantitative variable. For example, the variable “unemployment spell” 

could be given a value equal to one if the unemployment spell is more than a certain 

number of months, nil if it is less. 

 

4.4. EXAMINING THE OUTPUT OF THE PROBIT REGRESSION 

The output of the probit regression (generated by statistical software such as 

SPSS or STATA) is shown in the table below. The example shows that 116 

observations were used to predict probability.  

 

Table 1: Example of probit output table 

 

 

 

The very low P-value (Prob > chi2) indicates that the model is statistically 

significant. This value is associated to the likelihood ratio chi square, which is a 

statistical test aimed at computing the P-value to a critical value (set at 0.05 in the 

Log likelihood = -66.205376                       Pseudo R2       =     0.1678
                                                  Prob > chi2     =     0.0000
                                                  LR chi2(4)      =      26.71
Probit regression                                 Number of obs   =        116

35 PROFILING YOUTH LABOUR MARKET DISADVANTAGE: A REVIEW OF APPROACHES IN EUROPE 

 



 36 

example) and to reject the null hypothesis.20 If the P-value is lower than the critical 

value of 0.05, this means that the selected variables are significantly different from 0 

and have a “statistically significant” influence the final outcome.  

The use of a logit model, instead of a probit, produces very similar results, as 

shown by the figure below.  

 

Figure 1: Probit and logit analysis 

 
 

 

4.5. INTERPRETING COEFFICIENTS 

The table below shows the probit coefficients, their standard errors, the statistical 

test and the setting of confidence interval at 95 per cent.  

 

Table 2: Probit coefficients 

 
Coef. Std. Err. Z P>z [95% Conf. Interval] 

Level of education .4448019 .1276228 3.49 0.000 .1946658 .6949379 

Unemployment spell -.0037562 .004403 -0.85 0.394 -.012386 .0048735 

Prior work experience .0444844 .0164392 2.71 0.007 .0122642 .0767046 

Age -.0189508 .0383267 -0.49 0.621 -.0940697 .0561681 

Constant -.6462165 .9062094 -0.71 0.476 -2.422.354 1.129.921 

 
20 The “null” hypothesis suggests that there is no relationship between the dependent variable (profiling variable) and the 
independent one or that the selected explanatory variables do not explain the outcome of interests. When this happens, the model 
needs to be reformulated by selecting other independent variables that may have a stronger predictable power. The smaller the P 
value (compared to the critical value of 0.05) the more strongly the test rejects the null hypothesis. A p-value of .05 means that the 
null hypothesis is rejected at the 5 per cent confidence level. 
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Only educational level and prior work experience are statistically significant in 

explaining the final outcome.21 The P-value column (P>z) shows that the value for the 

variable “age” is higher than 0.05 (critical value) and, therefore, it is not significant in 

explaining the probability to enter into the labour market.  

The higher the coefficient value, the more that variable influences the output 

variables. Since the coefficient for prior work experience is higher (.0444844) compared 

to that for educational level (.4448019), this means that a one unit change in work 

experience would increase the z-score more than one unit of the education level.  

With regards the positive/negative sign of the coefficient, Y=1 increases if the value 

is >1 and it decreases if the value is <1. The use of a logit model yields similar results, 

as shown in the Table below.  

 

 

Table 3: Logit output table and coefficients 

 Coef. Std. Err. z P>z [95% Conf.Interval] 

Level of education .0733199 .0212306 3.45 0.001 .0317088 .114931 

Unemployment spell .0065817 .0073902 -0.89 0.373 -.0210662 .0079028 

Prior work experience .0751916 .0281361 2.67 0.008 .0200458 .1303374 

Age .0349856 .0637694 -0.55 0.583 -.1599714 .0900001 

Constant .9812495 1495626 -0.66 0.512 -3.912.622 1950123 

 

 

It is important to interpret also the coefficients that are not statistically significant 

(age and unemployment spell, in the example above). The z-value in the probit model 

decreases by 0.0189508 for the age variable and by 0.0037562 for the unemployment 

spell. This confirms that the younger the individual and the longer the unemployment 

spell, the more difficult it is for a young person to gain entry in the labour market. 

 

4.6. MEASURING RISK AT INDIVIDUAL LEVEL 

The table below summarizes the four individual characteristics included in the 

model (age, educational attainment, unemployment spell and prior work experience) 

for nine young individuals (out of the pool of 116 included in the probit model). For 

 
21 In statistics, the confidence interval gives an estimated range of values (calculated from a given set of sample data) which is 
likely to include an unknown parameter (coefficient). If independent samples are taken repeatedly from the same population, and 
a confidence interval calculated for each sample, then a certain percentage (confidence level) of the intervals will include the 
unknown population parameter. These are usually calculated so that the percentage is 90, 95 or 99. Standard errors measure the 
deviation of sample statistics from the true population. The smaller the standard error, the more representative is the sample. 
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each young individual, the table reports the predicted probability to enter the labour 

market.22  

 

Table 4: Probability to gain work for unemployed young people 

Respondent Y=1 individual is working Education level (*)  
Unemployment spell 

(months) 

Prior work  
experience 
(months) 

Age 
Predicted 
probability 

  

1 0 1 21 0 21 .2488027 

2 0 1 9 0 21 .2633055 

3 0 1 8 0 22 .2583688 

4 0 1 5 0 22 .2620254 

5 1 1 46 0 22 .2144375 

6 1 3 67 1 27 .4877684 

7 1 3 5 10 30 .7073733 

8 1 1 43 0 21 .2233587 

9 0 1 16 0 27 .2197061 

10 … … … … … … 

(*) 1=primary education, 2=lower secondary education, 3=upper secondary education,  
and 4=university education. 

 

The probabilities presented in the table above, estimated using the Maximum 

Likelihood Estimation, can be used as a sort of weight system. The higher the 

coefficient value for a given explanatory variable, the more it influences (positively or 

negatively, depending on the sign) the probability of the final outcome. These 

coefficients can then be used in a profiling system to segment clients for early 

assistance on the basis of the risk they face.23 

For example, the young individuals in row 6 and 7 (highlighted) have the highest 

estimated probability to enter the labour market. This is due to their higher level of 

educational attainment, but also to their prior work experience (i.e. the two most 

significant factors modelled by the probit model). In fact, individual 7, who has longer 

prior work experience compared to individual 6, has a higher estimated probability to 

enter employment (70 per cent compared to the 49 per cent of individual 6).24 

All other young persons in the list have probabilities ranging from 21.4 per cent to 

26.3 per cent. Hence, the PES can take the coefficient as a segmenting tool by 

providing early employment assistance to those with the lower coefficients, i.e. the 

young persons in row 5, 8 and 9.  

 
22 The probability is calculated with the formula: 

 𝑃𝑟(𝑌𝑖 = 1 / 𝑋1,𝑖 , 𝑋2,𝑖 , 𝑋3,𝑖) =  Φ (𝛽0 + 𝛽1𝑋1,𝑖 + 𝛽2𝑋2,𝑖 + 𝛽3𝑋3,𝑖 + 𝛽4𝑋4,𝑖) =
1

√2𝜋
∫ 𝑒𝑧2

𝛿𝑥
(𝛽1x′)

−∞
. 

23 For operational purposes it is always better to have two different models, one for men and one for women, omitted in the 
example above.  
24 In a probit model the digits after the point indicate the percentage.   

At risk  

At risk  

No risk  

At risk  
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4.7. MATCHING YOUNG INDIVIDUALS AT RISK TO EMPLOYMENT 

PROGRAMMES 

The PES caseworkers also have at disposition the findings of the performance 

monitoring exercises that are regularly conducted on the employment programmes 

implemented in the country. The box below summarizes the results for two types of 

training services. 

 

 
 

Box 16: Key findings of performance monitoring of on-the-job and labour market training 

 

Labour market training comprises generic training courses organized by a training provider. The length is on 
average three months. Performance results indicate that this type of training yields an employment rate at 
follow up of 46.2% (67.4% men and 32.5% women). Specifically, labour market training: 

 works better for young men, in the age group 20-24 and 25-29 years old, with primary education and 
very long unemployment spells, but with prior work experience; 

 works particularly well for young men with disabilities; 

 employment is predominantly in the service sector. 

 

On-the job training is a competency-based training organized in a private sector enterprise. The length varies 
according to the occupation (minimum 1 and maximum 6 months). On average the length is around four 
months. The employment rate at follow up is 50.5% per cent (52.4% men and 47.6% women). This 
programme: 

 works equally well for men and women, but better for those in the cohort 25-29 years old with low level 
of education, long unemployment spells and no prior work experience; 

 works well for young people belonging to national minorities; 

 employment is predominantly in the manufacturing sector, followed by service sector jobs. 

 

 

 

The above-mentioned results would suggest the following matching approach for 

the three individuals assigned to intensive assistance.  

 For the young individuals in row 5 and 8, labour market training may work better 

as they have very long unemployment spells. Gender and medical condition would 

play a role in the matching process since these types of programmes work better 

for men and for those with disabilities. The same applies to the preferences of the 

two individuals in terms of economic sector: if work in the service sector is 

preferred, this type of training may yield better results.  

 For the young individual in row 9, both types of programmes may work well. The 

fact that on-the-job training seems to work well with young people in the cohort 

25-29 years old may point slightly more to this programme as an option. If this is 

confirmed by other elements (for example a preference to work in the 
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manufacturing sector or the sex of the young beneficiary or his/her national 

belonging), this programme may indeed offer the best matching.  
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APPENDIX 1 
 
 

PROBIT AND LOGIT MODELS  
 

 

 

PROBIT MODEL  

 

Probit and logit models dealt with the same topics and tend to produce very 

similar results. The main difference between these two econometrics models is related 

to their algebraic specification. When applied to the labour market, these models allow 

getting a probabilistic measure of the risk that a given event will occur. This is 

calculated according to a number individual characteristic (called predictors or 

explanatory variables) specified within the model (for example educational attainment, 

sex, age, work experience and so on). 

A “probit” model is a type of non-linear regression where the dependent variable 

(the outcome) is binary (e.g. it can only take two values), either 1 or 0. The dependant 

variable is also called dummy. Dummy variables are used to sort events into two 

mutually exclusive categories, which cannot occur at the same time (for example the 

individual is likely to become long-term unemployed or not). The model, therefore, 

estimates a probability, “Pr”, for the event “Y = 1” and, symmetrically, a probability, (1-

Pr) for the event “Y = 0”. If for example the probability (Pr) is equal to 0.45 (45 per 

cent), then the probability of (1-Pr) is equal to 0.55 (55 per cent). 

The probit regression model can be specified mathematically as: 

 

1) 𝑃𝑟(𝑌𝑖 = 1 / 𝑋1,𝑖, 𝑋2,𝑖, 𝑋3,𝑖) =  Φ (𝛽0 + 𝛽1𝑋1,𝑖 + 𝛽2𝑋2,𝑖 + 𝛽3𝑋3,𝑖 … 𝛽𝑛𝑋𝑛,𝑖) 

 

This means that the probability that a given event Y=1 (for instance long-term 

unemployment) for individual “i” will occur given a set of explanatory variables, 

𝑋1,𝑖, 𝑋2,𝑖, 𝑋3,𝑖. This model uses the cumulative distribution function of the standard 

normal distribution Φ(𝑧) (called z-value or z-index) where: 

 

2) 𝑧 = 𝛽0 + 𝛽1𝑋1,𝑖 + 𝛽2𝑋2,𝑖 + 𝛽3𝑋3,𝑖…𝛽𝑛𝑋𝑛,𝑖. 

 

To calculate probability it is necessary to estimate the parameters, 

𝛽0, 𝛽1, 𝛽2, 𝛽3,…𝛽𝑛 of the model, which will allow to get the z-value, given the individual 

characteristics included in the model (𝑋1,𝑖 + 𝑋2,𝑖 + 𝑋3,𝑖 … 𝑋𝑛,𝑖). 

The estimation of parameters is done with Maximum Likelihood Estimation (MLE), 

which selects values of the model parameters that produce a distribution that gives the 
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greatest probability (i.e., parameters that maximize the likelihood function) to the 

observed data. 

Suppose that we are interested in determining the factors that influence the risk 

for youth (15-24) to become long term unemployed. The dependent variable can be 

specified as follows. 

 

𝑌𝑖=long-term unemployment of the individual i   {
= 1 𝑖𝑓 𝑡ℎ𝑒 𝑒𝑣𝑒𝑛𝑡 𝑤𝑖𝑙𝑙 𝑜𝑐𝑐𝑢𝑟

= 0 𝑖𝑓 𝑡ℎ𝑒 𝑒𝑣𝑒𝑛𝑡 𝑤𝑖𝑙𝑙 𝑛𝑜𝑡 𝑜𝑐𝑐𝑢𝑟
 

 

To identify the characteristics associated with long-term unemployment risk, we 

estimate the probit model where the dependent variable equals 1 if the event will occur 

and 0 otherwise. In doing so, the predictor variables of interest are: 

 

𝑋1,𝑖 = 𝑎𝑔𝑒 = {
0 𝑖𝑓 𝑖𝑛𝑑𝑖𝑣𝑖𝑑𝑢𝑎𝑙 𝑖𝑠 𝑎𝑔𝑒𝑑 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 25 − 64    

1𝑖𝑓 𝑖𝑛𝑑𝑖𝑣𝑖𝑑𝑢𝑎𝑙 𝑖𝑠 𝑎𝑔𝑒𝑑 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 15 − 24
 

 

The predictor variable has been transformed into a value number (0 and 1). The 

reasons is based on empirical evidence: as youth unemployment rates as usually 

higher than adults’, one can expected age to be positively related to the probability of 

finding work. Assigning higher values to the younger cohort means that the probability 

to get trapped in long-term unemployment will increase the younger the individual. 

The same is done with other predictor variables. Usually, young women face 

greater difficulties than men do in the labour market and one can expects them to have 

a greater probability to get trapped in long-term unemployment.25 Therefore: 

 

𝑋2,𝑖 = 𝑠𝑒𝑥 = {
0 𝑖𝑓 𝑚𝑎𝑙𝑒

1 𝑖𝑓 𝑓𝑒𝑚𝑎𝑙𝑒
 

 

Educational attainment is often the most important determinant of labour market 

outcomes. Therefore, we can expect that a lower educational attainment − quantified 

with the value 1− will increase the probability to become long term unemployed.  

 

𝑋2,𝑖 = 𝑒𝑑𝑢𝑐𝑎𝑡𝑖𝑜𝑛𝑎𝑙 𝑎𝑡𝑡𝑎𝑖𝑛𝑚𝑒𝑛𝑡 = {
0 𝑖𝑓 𝑢𝑝𝑝𝑒𝑟 𝑠𝑒𝑐𝑜𝑛𝑑𝑎𝑟𝑦 
1 𝑜𝑓 𝑙𝑜𝑤𝑒𝑟 𝑠𝑒𝑐𝑜𝑛𝑑𝑎𝑟𝑦 

 

 

Having specified the explanatory variables, the model can be formulated as: 

3) 𝑃𝑟(𝑌𝑖 = 1 / 𝑋1,𝑖, 𝑋2,𝑖, 𝑋3,𝑖) =  Φ (𝛽0 + 𝛽1𝑎𝑔𝑒𝑖 + 𝛽2𝑠𝑒𝑥,𝑖 + 𝛽3𝑒𝑑𝑢𝑐𝑎𝑡𝑖𝑜𝑛𝑎𝑙 𝑎𝑡𝑡𝑎𝑖𝑛𝑚𝑒𝑛𝑡𝑖) 

 
25 In this example sex and age are specified as predictor variables. However, in practice, separate models are usually estimated 
for youth and adults and for men and women to examine whether the characteristics differ between men and women and between 
youth and adults.  
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Maximum Likelihood Estimation (MLE) provides the estimates for the parameters 

  𝛽0 + 𝛽1 + 𝛽2 + 𝛽3. Let us imagine that: 

𝛽0 =-2 

𝛽1 =-0.5 

𝛽2 =1 

𝛽3 =2.8 

 

The model then reads: 

4) 𝑃𝑟(𝑌𝑖 = 1 / 𝑋1,𝑖, 𝑋2,𝑖, 𝑋3,𝑖) =  Φ (−2 + 2,5 𝑎𝑔𝑒𝑖 + 2,9 𝑠𝑒𝑥,𝑖 + 3,5 𝑒𝑑𝑢𝑐𝑎𝑡𝑖𝑜𝑛𝑎𝑙 𝑎𝑡𝑡𝑎𝑖𝑛𝑚𝑒𝑛𝑡𝑖) 

 

The individual for whom we are interested in calculating the probability of long-

term unemployment has the following characteristics: 

Male = 0 

Age  = 20-24 = 0 

Educational attainment = lower secondary = 1 

 

The probability, therefore, is: 

 

5) 𝑃𝑟(𝑌𝑖 = 1 / 𝑋1,𝑖, 𝑋2,𝑖, 𝑋3,𝑖) =   (−2 + 0,5 ∗ 0 + 1 ∗ 0 + 2,8 ∗ 1)= Φ (0,8). 

 

Φ (0,8) equals to the probability that Z ≤ 0,8 

 

The probability Pr (Y=1/0,0,1) equals to the area under the standard normal 

function (to the left of “z”). As “z” equals 0.8, the area is shown in the figure below: 

 

 
Figure A.1: Area under the normal function  

 

 

Pr. Z ≤ 0,8 
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As the model tabulates the probability distributions (see table below), the relative 

probability of our young individual to become long-term unemployed is: Pr (Z ≤ 0,8) = 

.78814 (i.e. 78.8 per cent probability of remaining unemployed for one year or longer). 

 

Table A.1: Probit standard normal distribution  
(table values represent the area to the left of the Z-score) 

 

Z .00 .01 .02 .03 .04 .05 .06 .07 .08 .09 

-3.9 .00005 .00005 .00004 .00004 .00004 .00004 .00004 .00004 .00003 .00003 

-3.8 .00007 .00007 .00007 .00006 .00006 .00006 .00006 .00005 .00005 .00005 

-3.7 .00011 .00010 .00010 .00010 .00009 .00009 .00008 .00008 .00008 .00008 

-3.6 .00016 .00015 .00015 .00014 .00014 .00013 .00013 .00012 .00012 .00011 

-3.5 .00023 .00022 .00022 .00021 .00020 .00019 .00019 .00018 .00017 .00017 

-3.4 .00034 .00032 .00031 .00030 .00029 .00028 .00027 .00026 .00025 .00024 

-3.3 .00048 .00047 .00045 .00043 .00042 .00040 .00039 .00038 .00036 .00035 

-3.2 .00069 .00066 .00064 .00062 .00060 .00058 .00056 .00054 .00052 .00050 

-3.1 .00097 .00094 .00090 .00087 .00084 .00082 .00079 .00076 .00074 .00071 

-3.0 .00135 .00131 .00126 .00122 .00118 .00114 .00111 .00107 .00104 .00100 

-2.9 .00187 .00181 .00175 .00169 .00164 .00159 .00154 .00149 .00144 .00139 

-2.8 .00256 .00248 .00240 .00233 .00226 .00219 .00212 .00205 .00199 .00193 

-2.7 .00347 .00336 .00326 .00317 .00307 .00298 .00289 .00280 .00272 .00264 

-2.6 .00466 .00453 .00440 .00427 .00415 .00402 .00391 .00379 .00368 .00357 

-2.5 .00621 .00604 .00587 .00570 .00554 .00539 .00523 .00508 .00494 .00480 

-2.4 .00820 .00798 .00776 .00755 .00734 .00714 .00695 .00676 .00657 .00639 

-2.3 .01072 .01044 .01017 .00990 .00964 .00939 .00914 .00889 .00866 .00842 

-2.2 .01390 .01355 .01321 .01287 .01255 .01222 .01191 .01160 .01130 .01101 

-2.1 .01786 .01743 .01700 .01659 .01618 .01578 .01539 .01500 .01463 .01426 

-2.0 .02275 .02222 .02169 .02118 .02068 .02018 .01970 .01923 .01876 .01831 

-1.9 .02872 .02807 .02743 .02680 .02619 .02559 .02500 .02442 .02385 .02330 

-1.8 .03593 .03515 .03438 .03362 .03288 .03216 .03144 .03074 .03005 .02938 

-1.7 .04457 .04363 .04272 .04182 .04093 .04006 .03920 .03836 .03754 .03673 

-1.6 .05480 .05370 .05262 .05155 .05050 .04947 .04846 .04746 .04648 .04551 

-1.5 .06681 .06552 .06426 .06301 .06178 .06057 .05938 .05821 .05705 .05592 

-1.4 .08076 .07927 .07780 .07636 .07493 .07353 .07215 .07078 .06944 .06811 

-1.3 .09680 .09510 .09342 .09176 .09012 .08851 .08691 .08534 .08379 .08226 

-1.2 .11507 .11314 .11123 .10935 .10749 .10565 .10383 .10204 .10027 .09853 

-1.1 .13567 .13350 .13136 .12924 .12714 .12507 .12302 .12100 .11900 .11702 

-1.0 .15866 .15625 .15386 .15151 .14917 .14686 .14457 .14231 .14007 .13786 

-0.9 .18406 .18141 .17879 .17619 .17361 .17106 .16853 .16602 .16354 .16109 

-0.8 .21186 .20897 .20611 .20327 .20045 .19766 .19489 .19215 .18943 .18673 

-0.7 .24196 .23885 .23576 .23270 .22965 .22663 .22363 .22065 .21770 .21476 

-0.6 .27425 .27093 .26763 .26435 .26109 .25785 .25463 .25143 .24825 .24510 

-0.5 .30854 .30503 .30153 .29806 .29460 .29116 .28774 .28434 .28096 .27760 

-0.4 .34458 .34090 .33724 .33360 .32997 .32636 .32276 .31918 .31561 .31207 
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Table A.1: Probit standard normal distribution, cont. 
 

Z .00 .01 .02 .03 .04 .05 .06 .07 .08 .09 

-0.3 .38209 .37828 .37448 .37070 .36693 .36317 .35942 .35569 .35197 .34827 

-0.2 .42074 .41683 .41294 .40905 .40517 .40129 .39743 .39358 .38974 .38591 

-0.1 .46017 .45620 .45224 .44828 .44433 .44038 .43644 .43251 .42858 .42465 

-0.0 .50000 .49601 .49202 .48803 .48405 .48006 .47608 .47210 .46812 .46414 

0.0 .50000 .50399 .50798 .51197 .51595 .51994 .52392 .52790 .53188 .53586 

0.1 .53983 .54380 .54776 .55172 .55567 .55962 .56356 .56749 .57142 .57535 

0.2 .57926 .58317 .58706 .59095 .59483 .59871 .60257 .60642 .61026 .61409 

0.3 .61791 .62172 .62552 .62930 .63307 .63683 .64058 .64431 .64803 .65173 

0.4 .65542 .65910 .66276 .66640 .67003 .67364 .67724 .68082 .68439 .68793 

0.5 .69146 .69497 .69847 .70194 .70540 .70884 .71226 .71566 .71904 .72240 

0.6 .72575 .72907 .73237 .73565 .73891 .74215 .74537 .74857 .75175 .75490 

0.7 .75804 .76115 .76424 .76730 .77035 .77337 .77637 .77935 .78230 .78524 

0.8 .78814 .79103 .79389 .79673 .79955 .80234 .80511 .80785 .81057 .81327 

0.9 .81594 .81859 .82121 .82381 .82639 .82894 .83147 .83398 .83646 .83891 

1.0 .84134 .84375 .84614 .84849 .85083 .85314 .85543 .85769 .85993 .86214 

1.1 .86433 .86650 .86864 .87076 .87286 .87493 .87698 .87900 .88100 .88298 

1.2 .88493 .88686 .88877 .89065 .89251 .89435 .89617 .89796 .89973 .90147 

1.3 .90320 .90490 .90658 .90824 .90988 .91149 .91309 .91466 .91621 .91774 

1.4 .91924 .92073 .92220 .92364 .92507 .92647 .92785 .92922 .93056 .93189 

1.5 .93319 .93448 .93574 .93699 .93822 .93943 .94062 .94179 .94295 .94408 

1.6 .94520 .94630 .94738 .94845 .94950 .95053 .95154 .95254 .95352 .95449 

1.7 .95543 .95637 .95728 .95818 .95907 .95994 .96080 .96164 .96246 .96327 

1.8 .96407 .96485 .96562 .96638 .96712 .96784 .96856 .96926 .96995 .97062 

1.9 .97128 .97193 .97257 .97320 .97381 .97441 .97500 .97558 .97615 .97670 

2.0 .97725 .97778 .97831 .97882 .97932 .97982 .98030 .98077 .98124 .98169 

2.1 .98214 .98257 .98300 .98341 .98382 .98422 .98461 .98500 .98537 .98574 

2.2 .98610 .98645 .98679 .98713 .98745 .98778 .98809 .98840 .98870 .98899 

2.3 .98928 .98956 .98983 .99010 .99036 .99061 .99086 .99111 .99134 .99158 

2.4 .99180 .99202 .99224 .99245 .99266 .99286 .99305 .99324 .99343 .99361 

2.5 .99379 .99396 .99413 .99430 .99446 .99461 .99477 .99492 .99506 .99520 

2.6 .99534 .99547 .99560 .99573 .99585 .99598 .99609 .99621 .99632 .99643 

2.7 .99653 .99664 .99674 .99683 .99693 .99702 .99711 .99720 .99728 .99736 

2.8 .99744 .99752 .99760 .99767 .99774 .99781 .99788 .99795 .99801 .99807 

2.9 .99813 .99819 .99825 .99831 .99836 .99841 .99846 .99851 .99856 .99861 

3.0 .99865 .99869 .99874 .99878 .99882 .99886 .99889 .99893 .99896 .99900 

3.1 .99903 .99906 .99910 .99913 .99916 .99918 .99921 .99924 .99926 .99929 

3.2 .99931 .99934 .99936 .99938 .99940 .99942 .99944 .99946 .99948 .99950 

3.3 .99952 .99953 .99955 .99957 .99958 .99960 .99961 .99962 .99964 .99965 

3.4 .99966 .99968 .99969 .99970 .99971 .99972 .99973 .99974 .99975 .99976 

3.5 .99977 .99978 .99978 .99979 .99980 .99981 .99981 .99982 .99983 .99983 

3.6 .99984 .99985 .99985 .99986 .99986 .99987 .99987 .99988 .99988 .99989 

3.7 .99989 .99990 .99990 .99990 .99991 .99991 .99992 .99992 .99992 .99992 

Estimated 

probability if 

φ≤0.8  
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LOGIT MODEL  

 

As mentioned, probit and logit models tend to produce very similar results. The 

main difference between the two is their algebraic specification of the distribution 

function. While a probit model uses a cumulative standard normal distribution "φ”, the 

logit model estimates the probability by means of a cumulative standard logistic 

distribution “Ϝ”. Similarly to probit, logit is a non-linear regression that predicts a 

probability for the profiling variable to be either 0 or 1.  

The logit regression model can be specified mathematically as: 

 

1) 𝑃𝑟(𝑌𝑖 = 1/ 𝑋1𝑖,𝑋2𝑖, … 𝑋𝑛𝑖) = Ϝ(𝛼 + 𝛽1𝑋1𝑖, + 𝛽2𝑋2𝑖 + 𝛽3𝑋3𝑖 … + 𝛽𝑛𝑋𝑛𝑖) 

2) 𝑃𝑟(𝑌𝑖 = 1/ 𝑋1𝑖,𝑋2𝑖, … 𝑋𝑛𝑖) =
1

1 + 𝑒−(𝛽1𝑋1𝑖,+𝛽2𝑋2𝑖+𝛽3𝑋3𝑖…+𝛽𝑛𝑋𝑛𝑖)
 

3) 𝑃𝑟(𝑌𝑖 = 1/ 𝑋1𝑖,𝑋2𝑖, … 𝑋𝑛𝑖) =
1

1 + (
1

𝑒(𝛽1𝑋1𝑖,+𝛽2𝑋2𝑖+𝛽3𝑋3𝑖…+𝛽𝑛𝑋𝑛𝑖)
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APPENDIX 2  
 
 
 

GLOSSARY OF KEY TERMS 
 

 

Client segmentation In employment services, this term indicates the subdivision of the pool of 
(registered) unemployed into “segments” with similar characteristics, in order to 
offer services and programmes that are most appropriate for each segment.  

Coefficient This is the measurement of the extent of variation in relation to the mean of a 
population group. In other words, coefficients express the competitive 
(dis)advantage that holders of specific characteristics (sex, age, prior work 
experience) have over others in terms of estimated risk (for example long-term 
unemployment) 

Cross-sectional data These are figures collected by observing many subjects (cross sections of a 
population) at the same point in time. The analysis of cross-sectional data 
usually consists of comparing differences between the subjects (individuals). 

Deadweight This term refers to the losses (cost of resources invested) associated with the 
incorrect selection of individuals for employment interventions. It is often used 
when discussing early intervention approaches that potentially risk providing 
assistance to those who would eventually find a job (or achieve another labour 
market outcome of interest) on their own.  

Duration model In these statistical models, the dependant variable is continuous and relates to 
time, usually number of weeks or months a jobseeker is likely to remain 
unemployed before exiting to a job. 

Early intervention This refers to interventions early in, or prior to the development of a problem, 
including through support offered to an entire population group to prevent the 
problem from developing. Targeted interventions are offered to groups that face 
particular risk factors in order to protect them against developing problems or to 
reduce the severity of problems that have started to emerge.  

Logit model In statistics, this is a type of probabilistic statistical classification model used to 
predict a binary response (event occurring or not occurring) based on one or 
more variables. 

Longitudinal data Longitudinal data are figures collected by observing a given unit (individuals) 
over time (typically many years). This data set is also called time series data.  

Predictive power This refers to the ability of a statistical model to accurately measure the 
probability of an event occurring. The accuracy of the statistical model is 
normally tested by measuring the fraction of correct predictions that the model 
generates when applied to past data. 

 

 
 
 

55 PROFILING YOUTH LABOUR MARKET DISADVANTAGE: A REVIEW OF APPROACHES IN EUROPE 

 



 56 

APPENDIX 2 
 
 
 

GLOSSARY OF KEY TERMS, CONT. 
 

Probit model  In statistics, this is a type of regression where the dependent variable can only 
take two values, for example unemployed or employed. The purpose of the 
model is to estimate the probability that an event with particular characteristics 
will fall into one of the specific categories. 

Risk factors These are the individual characteristics that have a negative influence on the 
probability of gaining and retaining employment. In many countries, for 
example, the lower the level of education attained, the lower the employment 
probability for a young person. 

Random assignment Also called random placement, this is a technique for assigning subjects 
(individuals) to different treatments (or no treatment). It is managed like a lottery 
whereby every individual participating has exactly the same probability of being 
selected. 

Scarring effect This term refers to the negative consequences (scars) that a spell of 
unemployment early in the working life is likely to have on an individual's future 
employment and earnings.  

Statistical profiling This is a statistical method whereby individual characteristics are used to 
“predict” in measurable terms the risk a young person faces of experiencing a 
certain labour market outcome (long-term unemployment, transition from 
unemployment to employment within a predetermined timeframe). 

Statistical targeting Statistical targeting predicts, for each single individual, the treatment most likely 
to yield the highest expected outcome. 

Targeting It is a strategy that involves selecting, among different groups of individuals, 
those most at risk and assigning them to different types of services or 
programmes. Targeting allows the public administration to pursue two 
objectives: equity (provide support to those who need it most) and efficiency 
(allocate scarce resources to those most in need).  

Variable Also referred to as a data item, this refers to any characteristic, number, or 
quantity that can be measured (is observable). In profiling models examples of 
observable variables include age, sex, educational attainment, region of birth 
and prior work experience. Unobservable (or latent) variables are items that are 
not directly observed but rather are inferred. Examples include personal 
motivation and self-esteem. In profiling, the output variable refers to the labour 
market outcome one is interested in. 

Youth Guarantee The concept of youth guarantee implies a right to a job, training or education for 
a defined group of young people and an obligation for the Public Employment 
Service (PES) or other public authority to provide the services and/or implement 
the programmes within a given period of time. In contrast to typical active 
labour market programmes, a youth guarantee guarantees the right to certain 
measures for all young people that fulfil pre-established criteria.  
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