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Dear Colleagues,

as we did nohave ~@& o_ v Aso 3 ¥efEwg\hops,ithat you all
managed well the firstjuarter of 2023!

Youhave already®E  ]A «}u “e]JvPo _ u ]Jos* 3} *% E slu PHEP vS JV(}E
mation.

For today, we would like to focus again on #ivities of thenetwork.

Please find below some updates.

UPDATE ONHE SCIENTIFIC COMMITTEE

Following thdatestmeeting of the EN RLMM Scientific Committee have
some new members tannounce

> §[« A oDfuwAleksandra WehMatteo SgarziDr Moreno BaruffiniDr
Ernesto Caland Eugenia AtinTheywill bring new ideas in the work of the
SCand will help to broaden our perspectives

S EN RLMM | SC 2023

MEMBERS

— VICE HEADS —

llabourmarketmonitoring.net

Wwww.regiona

LOOKING BAGKIG DATA HUBONLINE SEMINAR ON“F3EBRU-
ARY

The fourth of a series of seminars of the Data Knowledge Hutook place
onFebruary 23, 2023Members of the EN RLMM met online to discuss
the Use of big data tools to support labour market (re)integration in the
Swiss context. Two differentpresentations were delivered ithis semi-
nar. Professor Dominik Hangartnglmmigration Policy Lab ETH Zuch,
Switzerland) presented a pilot project about improving refugee integration
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through a datadriven geographic assignmeritlariin Gasse(SECO, Swit-
zerland) presented preliminary considerations on preparing automated de-
cision making or Risk Assessmentl$an the Public Employment Services.
The presentations were followed by an open discussidiuadpean experts.
Please find attached the PowerPoint Slides for the two presentations and
the report that gives you an impression on the seminar in case ywa not

able to join.

The Speaker of the ENRLMM Big Data Working Group is available for any
further information. Eugenia Atin, Tl. +34 688 809 708méH:
e.atin@prospektiker.es

YOUR EVENTS IN 2023

Do you have some events in 2023 that we should pronvath this news-
letter? Do you have some seminars like one withour big data hub ex-
perts or do you want to offer some seminars along our topics. Just let us
know and we help you to spread your activities. Please inform us or ask
Christa & Jenny for help.

UPDATEANTHOLOGY 282

Our 2038 Anthology orthe

iswork in progres!

It will encompass about9 articles by authors frormine countriesacross
Europe and beyond. We are more than excited to see the8Z0#thology

on the way and strongly believe it will pose a valuable contribution to re-
search ongreen transition and its impact on aridterrelation with jobs,
skills, and local labour marte The topics range from applied (national) case
studies to broader theory and frameworks gneen jobs, green skilland

the various challenges that come withe greening of the labour marké
general Whereas articles with a more theoretical and methodological focus
discuss approaches to defining, measuring, and analysing green jobs and
green skills and the greening of regional and local labour markets stade

ies provide evidence and lessons on thierdependencef green transition

and local labour markets, as well as elaborate on the relevance and chal-
lenges which green transformation poses for companies and the role which
green skills and diggation play inthe process of this transformatioiihere-

fore, we expect the 202 Anthology to be ofjreatinterest to stakeholders

in politics, labour market observation or research, academia.

We are excited and will share more wih ofyou soon!


mailto:e.atin@prospektiker.es
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REMINDER: THIB23 CONFERENCERRTSDANDN27" & 28"
SEPTEMBER

Wo e« | % ]Jvul]v v « A §Z § (}& SBitsd@m E[s }v( & v v
Wirtschaftsforderung Brandenburg WFBB (Business Promotion Branden-

burg) will host us on the . The OECIEED

Programme will join in the function of the ¢mst related to the annual topic

of greening regional and local labour markets.

ADAY INPOTSDAM 0 &[* P & JVe%]|E J

A walking tour of Potsdam is a lesson in history. The city, a favoesid
dence of the Prussian kings, has been beautifully restored since the German
Reunification in 1990. The video shows the most famous sights of Potsdam.
VIi}C (]JE*3 Ju% E <+]}v }( 3Z o} 3]}v (JE 8Z]« C E[* v SA}EI u

Potsdamyv 30 Years since German Reunification | A Day in Potsdam | Travel
Tips for PotsdamYouTube

With warm regards,

Christa Jenny Anja& the EN RLMM Team
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Big Data
Knowledge Hub

NOTE

Seminars of the Big Data Knowledge Hub
Use of big data tools to support labour market (re)integration in the Swiss

context
Notesof the online seminar promoted by fig Data Knowledge Hub adfie European Network on
RegionalLabourMarket Monitoring(ENRLMM). February 232023

The fourth of the Seminars of the Big Data Knowledge Hidok place or~ebruary

23, 2023 The aim ofthese series of semindssto offer an opportunity to deepen the
Network's knowledge on how to use Big Data for labour market research and
consulting by presenting practical cases and demonstrations.

The Seminar included a presentation byProfessor Dominik Hangartner
(Immigration Policy Lab, ETH Zurich, Switzerland) whpresentedthe project
3,PSURYLQJ UHIXJHH LQWEUUDNWQ REO WRKULRKK KL & DDWVD
presentation byMartin Gasser (SECO, Switzerland) wheresented33UHOLPLQD
considerations of Risk Assessmeiiols in the Public Employment Servicgtate of

'RUN LQ 6ZLWiehglovarQ Gmoorenburg (UWV, The Netherlands)
commentedan both experiences

The opendiscussioncouned with the participation ofChristian Miller (SECQ

Switzerland, Christa Larsen (IWAK Goethe University Frankfurt am Main,
Germany) Moreno Baruffini (USI, Switzerland), andDorit Griga (SECO,

Switzerland).

Introduction

Eugenia Atin(Speaker of théig DataWorking Group of the ENRLMN] after the
initial greetings and thanks to the participactmtextualises this session in the work
being done by the Big Data Working Group of the ENRLMM (European Network on
Regional Labour Market Monitoring).

Christa Larsen(Founder and Coordinatorf dhe ENRLMM), then presents the
European Network on Regional Labour Market MonitoringENRLMM)
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http://regionallabourmarketmonitoring.nethat exists since 2007, and focuses on
regional and local monitoringspeciallyonthe demand side (the needs of companies).

The Big Data Working Group was born in 2016, to help the network members in the
applicationof big data techniques in their monitoring projects. AnchfReyears ago,

the Group designedeBig Data Knowledge Hubttps://bigdatahub.uvt.ravhichis a
collaborative platform for mutual exchange and learnirige Knowledge Hub is the
place where all the members of the EN RLMM can look for guidance when aiming to
use big data in their labour market monitorprgjects. It is an easy accessible source

of information on the techniques used by other reference labour market observatories
for a particular topic or challeng€he "Seminars of the Big Data Knowledge Huaoé

an initiative within this Hub, to make itore interactive.

Presentationby Professor Dominik Hangartner

The first presentation is about Improving refugee integration through aldata
geographic assignmenDominik Hangartners professor of public policy at ETH
Zurich and facultyco-director of the Immigration Policy Lab.

Professor Dominik Hangartneiill give an update on some of the work that they have
been doing these past years, particularly a pilot project that they have done in
Switzerland and that they are also settingnup.S., Canada and the Netherlands.

The basic idea is that for the refugees that arrive in European Countries (or others) and
that are given permission to stay, to use big data in order to improve the geographic
assignment.

Introduction
What does thémmigration Policy Laldo?

x We use data and statistics &waluate(impact analysispndto use machine
learning todesign policiesurrounding the integration ahmigrants, refugees,
and asylunseekers worldwide

X Try to specialisein partnership withgovernments and immigrant service
providers to implement evident®sed policies and conduct rigorous
evaluations

Since immigration touches many dimension, we neednterdisciplinary team or
researchers, data scientists gomgram nanagers at ETH Zurich an8tanford
University.


http://regionallabourmarketmonitoring.net/
https://bigdatahub.uvt.ro/

@
r"|‘.‘ European Network on Regional Labour Market Monitoring

We are trying to learn what are the policies that are most efficient and cost efifective
facilitating successfuLQWHJUDWLRQ L QatbRonid? \ald sbdieXe@d/ U L H V
intervene in that space withat-driven tools have thepotential to deepen our
understanding about drivers ofigrant integration outcomeand serve as input for
personalized policiethat can further catalyse and boost integration. This can be a little
abstract but we will give a concrete example with this GeoMatch algorithm.

When you think about refugee/immigrant integration you can very simply break it
down in 3 main categories:
X PersonalCharacteristics ZKR \RX DUH VNLOOV«
X Geographid_ocation(neighbourhood, city) they all shape your future
X Synergies betweedhe 2 eography angersonatharacteristics we will focus
on this

For one refugee one place may be particularly psomgibecause he/ she has a skill set
that matches that place, while for another refugee the optimal place for economic
integration might be another place. If you learn about these synergies, obviously you
can steer the geographic assignment for these geopl

A graph with Swiss data is shown, displaying the employment share on average of
refugees 2 and a half years after arrival, across the 26 cantons of Switzerland (it is quite
similar across all countries). Two striking features:

1) In all cantons there om for improvement (even in the canton with the highest
employment share, not even 50% of refugees have an employment after 2.5
years)

2) A lot of variation between cantons. Cantons have different policies and spend
different budgets in integration (lanage, etc.)

Refugee population is quite similar across all countries because they are (by law)
exogenously assigned across these cantons. The preference of refugees is not taken int
account so much.

In the next slideProfessor Dominik Hangartnehows sme correlation (not cause

effect) between the individual characteristics and the propensity to have a job 2.5 years

after arrival. Gender and age matters, speaking French helps, and there are interaction
between nationalities. If we look at these chargties in the different countries, we

can see that people from some origin countries have an easier time to find a job in some
cantons than in others. So these are the synergies that we try to leverage in this project.

We do this in 2 stages:

1) Good administrative data in Switzerlapdletailed information about every
refugee, where they live and if they found a job and the whole trajectory. So we
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use these data for the first stage, to model and predict employment probabilities
for all cases at all lations

2) Use this model for newly arrived refugees to predict where they are more likely
to find a job

There are of course many constraints and we operate within these constraints (families
that belong together stay together, health issues, cantonaldgyggdr cantons have to
take more refugees, and we also have to take into account some balancing constraints).

We conducted a series of back tests (retrospective impact evaluation). With the
GeoMatch algorithm we are optimistic that we can boost employsiene by 30
70%. But this very much depends on the constraints.

We not only see average gains but also gains across groups. All groups seem to benefit
but they do not benefit in the same way.

Based on these back tests we see that:
x There is quite a bidf potential for robust gains acrodiverse contexts
x It is highly scalable, costefficiengndactionable for darge population
x It is quite fexible in incorporatingpreferencef the refugeesand outcome
metrics
X We have to quitdynamically update the algorithm oveng by adaptingp new
and recensynergiesn the data

Professor Dominik Hangartnapw explains one of the implementation studs.do
not focus on resettled refugees but on asyls@ekersvho cross theSwiss boder and
arrive at aReception and ProcessiQgnter to apply for asylunifter a few months
they receive the decision and if it is positive theyratecatel to anassigned canton
to receiveaccommodations and,applicable, accesmployment program# is pretty
much a random relocation.

What we do is that we support the Ministry in this assignm&fet built a dedicated
software. When a new refugee comes in, the assignment officer manually inputs the
characteristics of the refugee, and then generates a recommendation based on the
GeoMatch algorithm. The case officer then reviews the recommendati@hecid if

it can be done or not (this is very important). If the case officer overwrites the
recommendation, he/ she writes a note so that the algorithm can be further trained
(continual learning of the algorithm).

A screenshot of the software which veasdesigned with the Secretariat is also shown.



@
"F‘ European Network on Regional Labour Market Monitoring

Since 2020 we have been piloting this witraadomized Control Triado that we can

see the benefits (and also the implications or consequencedyarithanically
supported placement versus random atioca(status quo)The pilot included 2,000
refugee families (half of them assigned using the algorithm and half of them without
the algorithm). By summer 2023 the pilot will be finishédten we wait 2B years to
collect the employment outcomes. The COMD) crisis was also in the middle of the
piloting and this needs to be taken into consideration too.

Presentationby Martin Gasser

The second presentation is about preparing automated decision making or Risk
Assessment Tools in the Publtenployment Services.

Martin Gassexvorks for the Swiss Unemployment Insurance as a scientific advisor.
His main tasks include statistical analyses and working on strategic projects. He is
currently involved in designing a new strategy for PES in SwitzdrtdH ZR QW VKF
us a tool today, but rathemeretheystand in preparing potential tools.

Currently, the Swiss Public Employment ServicePES are not using any fully
automated or serdautomated SK X RiDie OR RS~  Grhbkihg(AIRN).

What ischanging now is that we have amdata protection lathatallows the use of
ADM and we are currently working out the new long term strategy for PES. So there
Is a lot of input to please use more ADM, more Al tools in PES. So we havepare

for potental ADM uses

What could be possible applications? Martin Gasser mentions some possibilities from
an OECD study. You can use ADM to do profiling of unemployed people, you can do
WDUJHWLQJ PDWFKLQJ IUDXG GHWHFWLRQJOPRQLV
us when using such tools.

Our main challenge now basically is having guidelines ready, under what conditions
are we willing to deploy ADM? We are in the process of discussing these 7 guidelines:

1. Technology and risk assessment: requiprd-development withrelevant
stakeholders, users and developers

2. Privacy impact assessment: legally required previous talevglopment

3. Data quality: Data are contextualized together with stakehodohet$ES (e.g.
data quality, expressiveness, and proMjcomes)

4. Sufficient precision: necessary accuracy/performance is defivwgt
stakeholders and independently evaluated (e.g. on test data)
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5. Nondiscrimination: statistical measure(s) of discrimination @eéned with
stakeholders and regularly evaluated

6. Transparency and reproducibility: automated decisionsrezegnizable as
such, researchers can study the model (no lidaexk

7. Interpretability and explainability: model class as a whole shdud
interpretable, individual decisions can be reliably explhine

The requirements are standard, but we struggle makng these guidelines concrete
enough for application.

An additional challenge, specific to SwitzerlarRES is Switzerland are organized
regionally, soregional authorities have large room for manoeultg also the same
ADM will be used differently according to regiomhis means that théanguage and
gualty of data vary by regian

The challenges we face right now are:

X There are templates for technology and risk assessments, transparency rules, and
privacy impact assessments; as well as established measures of accuracy

x Explainability is a practical issuygou know it when you use it)

x However, nordiscrimination and interpretability are active and contentious
areas of research

X Moreover, these areas of research are often highly technical. But in practice, we
would have to discuss these matters with-temimical stakeholders

x Technical and ethical trad&fs have to be resolved beforehands because any
ADM will fail on some criteria

An Estonian tool is also used to showcase the explainability. This is an empirical issue,
it has to be decided with the case woHUV I WKH FDVH ZRUNHU VD
WKDWTV LW

To be more concrete, we try to look at how would it look in practice. There is not a
system being developed, but as a hypothetical case, a tool to predidgerong
unemployment at the beginningunemployment, so that you know who is at high risk
of becoming a long term unemployed. Ideally, you would have to work with the
stakeholders (netechnical too) so that it is democratically legitimised.

A simpleapproach to a statistical fairness evaluation would be as folakseholders
would have todecide on
1. (smallish) set of protected attributes and their mode irgeraction
(intersectionality)
2. an appropriate definition of nesiscrimination
3. a measuw of discrimination
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4. DQ * DFFHSWDEOH”™ WKUHVKROG IRU GLVFULPLQLEL
This means that &would need to think about the attributes that we need to protect,
WKDW FRXOG EH JHQGHU DJH PLJUDWLRQDO EDFNJI
sit with trade uniaos andemployer associatiorfer exampleand talk about technical
issues.

So the biggest question is how did other countries do this? How did they bridge the gap
between the technical literature and actually talking to people about these definitions.

They have done a dry run with a toy model to get a sense of how this could look. They
wanted to predict longerm unemploymentlhe accuracy of the model wamderate

: 0.78(as measured by the area under the ROC curve or ATH&) model assumed

that the stakeholders choasge as a protected attribiftlee model was trained without
access to ageand we chooseeparation as a criteriq@ll age groups should have
equal error rates any decision threshpldad wechoose expected risk differencea
PHDVXUH DQG DUH ZLOOLQIhew Re preposks Wwodel waDI@fdiH
the nondiscrimination audit.

Martin Gasser poses some open questions for other countries to explain how they did
it.
x Do stakeholdersinderstand/accept technical definitionsnofdiscrimination
that rely on statistical independence?
x How do we navigate conflicting definitions of discriminationpiractice? We
lack realworld best practice cases
x How do we deal with multiple protected rdtutes, each wittan appropriate
definition of fairness? There is little research
x Should we test for full nediscrimination or measurdiscrimination. There is
surprisingly little research omeasuring discrimination in an interpretable way
x Can we reall expect a model to be fully fair and, if not, haxuld we determine
SDFFHSWDEOH OHYHOV™ IRU D PHDVXUH"

So basically how to bridge these technical issues in the non discrimination area with
actually talking with stakeholders. Martin Gasser would be ested in experiences
or best practices from other countries.

To finish, we are aware that the use of ndiscriminatory measure is not enough, it
GRHVQTYW PHDQ WKDW LW LV IDLU RU HYHQ OHJLWLP

We had two early attempts in 2005 &@5 and they both failed because they were
rejected by PES workerghis is why it is so important to include the stakeholders from
the very beginning.
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Commentsby Michel van Smoorenburg

Michel van Smoorenburgs an International Labour Market Analyst working at the
UWV HPublic Employment Services Netherlamdghe Departmentf Labour Market
Informationand Advice.

Michel van Smoorenburgays the first presentation was very interesting because it
addresses a topic that is usually not covered. He is rather surprised by the differences
in the employment rates of the refugees between the cantons and he would like to know
the reasons for thisAre the employment programmes in the cantons different? We
could then measure the effectiveness in the employment programmes. Do we spot the
same differences in the employment rates formdagees? He would then suggest to

to calculate the differenceetween the employment rates of refugees anerefugees

and see this is a dependent variaBl®fessor Dominik Hangartneays that the are

many factors affecting these differences across cantonskéyelriver for those
differenceis the mwlicies tha regulate labour market access refugees which are
decided at a cantonal level.

Michel van Smoorenburgays the second presentation addresses a very important
LVVXH +H GRHVQTW WKLQN WKDW WKHUH DUH PDQ\
thatthey differ a lot from country to country, but it is true that many PES already have
ADM tools. In the Netherlands, for example, we have profiling, we have fraud
detection methods to measure the effectiveness of active labour market policy, or
providing information to experimental groups. He would like to ask Martin Gasser
about the toy model which uses 78 predictors, it seems like a lot. There is a strong
correlation between independent variables, and he is wondering if he uses theory or
hypothesis to puthe predictors into the model. To avoid the discussion of
discrimination, it is important the empirical but also the theoretical background. In
what way do you implement the background and theory in these models? Martin Gasser
explains that for this toynodel they used an ofthe shelf algorithm which is
completely theory free. So they did not think about what would affect what, they just
told the algorithm to predict the outcome. The model is basically a black box. We could
use a theory based approacd ahoose some factors that resolve the variables and you
build a simple model. You can still have discrimination using an statistical model but
LI ZH KDYH D VHW RI 3LI WKHQ™ UXOHV WKHQ WKH SL
of many of the problems
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OPEN DISCUSSION

ChristianMuller (SECO) has a question f@rofessor Dominik Hangartnabout the
balancing factors. How strongly weighted are th&y8fessor Dominik Hangartner

says that in Switzerland they have to balance the top origin countries and this is unsual
and has a huge impact. These balancing constraints can change annually but they meat
that the top 10 origin countries have to be balanced across the countryrat tfiehe

year. This is tricky and this is why the range of improvement of our algorithm is so
wide. The costs are not cheap.

Christa LarseffiWAK Goethe University Frankfurt am Main, Germanyguld like to
askMartin Gassern question about quality cetia. For many years, PES use data for
decision making so we should have already some quality criteria developed. Martin
Gasserespondhatyes,the standards exist, it is nothing new. What has changed now
Is that there is more awareness: ethical Al ar discriminatory Al. The issues have
long been knowibut we are now more aware

And a question foProfessor Dominik Hangartnesome factors of the constraints
could have an impact on the integration process. If you present this work to decision
makers or to organisations working with refugees, what are their reatRonmfessor
Dominik Hangartneresponds thani2017 there was not the same level of awareness,

it was almost up to ugesearchersio reflectand decideaboutthe tool There is an

status QUO policyand the only issue is that wannot perform worse that the status
QUO. We judge this projeddr the improvements to the current situation (and since it
LV VR 3EDG” HYHU\ERG\ ZHOFRPHV VXFK D SURMHFW

Moreno Baruffini (USI) thanks #speakers for their presentations and would like to
know if when talking about employment if also sethployment is taking into account.
Professor Dominik Hangartnsays that they consider both types of employment but
that the vast majority of people eardependently employed (this is a reality in
Swizerland). There are not many entrepreneur refugees although it is changing and
growing.

Dorit Griga (SECO)ould like to know if or how the differences infiaestructure in

the different cantons wdaken into account. Alsdhe educational level and skills of
refugees. Are these assumed to be constant across the cantons? Are there any
differencesProfessor Dominik Hangartnanswerghat the infrastructural question is

not sorelevant for how we degged the algorithmwWe look at the interactions of the
cantons with the characteristics. We also supplement these with information about
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vacancies but it is not very helpful because the time of assignment is not the time of
getting a job (it can take-2 years). Regarding the question about educational
background and skills set, there have been debates for more than a decade. At the time
RI WKH VWDUW RI WKH SURMHFW WKH GDWD ZDV QF
account. But it would certaiyimprove the algorithm. Soft skills are very important

and they are currently working on a platform to match refugees and potential
employers, there is a lot of potential here.

ORUH LQIRUPDWLRQ ZLOO EH FLUFXODWH@eDAK OZD\
if you are interested in sharing your experiences with the Network, please do so through
the Knowledge Hulittps://bigdatahub.uvt.r@nd contact Eugenia Atin if you wish to
present your proje¢hrough a Seminar.

Bilbao, March 2023
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(SEMI-)AUTOMATED DECISION-MAKING (ADM)

ADM = fully-automated or semi-automated
(\human-in-the-loop") decision-making

PES = Public Employment Services
Currently, Swiss PES are not using any ADM

New data protection law allows the use of ADM, if those
a ected recognize the decision as such and have recourse

We have to prepare for potential ADM uses

Emergents Adopters Innovators Transformers
Yet to explore the Experimenting, piloting and Improve internal processes and Transform service delivery and
potential and impact of Al learning across functions optimize ways of working augment employee capabilities

How 213 Public Organizations Bene t from Al


https://info.microsoft.com/rs/157-GQE-382/images/EN-CNTNT-eBook-artificial-SRGCM3835.pdf

POTENTIAL USES OF ADM IN PES

Figure3. Al has the potential to improve ALMP provision across PES activities

NoteAl #artificial intelligence, ALEtive labour market policy, BiE8lic (and private) employment services.

OECD (2022)


https://www.oecd.org/els/emp/Harnessing_digitalisation_in_Public_Employment_Services_to_connect_people_with_jobs.pdf
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GUIDELINES UNDER DISCUSSION

1. Technology and risk assessement required pre-development with
relevant stakeholders, users and developers

2. Privacy impact assessement legally required previous to any
development

3. Data quality : Data are contextualized together with stakeholders
and PES (e.g. data quality, expressiveness, and proxy outcomes)

4. Su cient precision : necessary accuracy/performance is de ned
with stakeholders and independently evaluated (e.g. on test data)

5. Non-discrimination : statistical measure(s) of discrimination are
de ned with stakeholders and regularly evaluated

6. Transparency and reproducibility : automated decisions are
recognizable as such, researchers can study the model (no black
box)

7. Interpretability and explainability : model class as a whole should
be interpretable, individual decisions can be reliably explained

Based on existing guidelines from the Swiss government and the Swiss Competence network for data science
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OVERVIEW GUIDELINES

= Note: PES is Switzerland are organized regionally
regional authorities have large room for maneuvre
any ADM will be used di erently according to region
meaning, language and quality of data vary by region
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CHALLENGES

= There are templates for technology and risk assessments,
transparency rules, and privacy impact assessments; as well as
established measures of accuracy

= Explainability is a practical issue (you know it when you use it)
= However, non-discrimination and interpretability are active
and contentious areas of research

= Moreover, these areas of research are often highly technical.
But in practice, we would have to discuss these matters with
non-technical stakeholders

= Technical and ethical trade-o s have to be resolved
beforehands because any ADM will fail on some criteria
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Presentation Estonia (OECD 2021)


https://www.oecd.org/els/emp/PES-Digital-Oct2021-Estonia.pdf
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USE CASES

= Matching. Implement a match-making engine on our job
platform

There seem to be ready-made software solutions already used
in e.g. theWCC Employment Platformused in Belgium,
Germany, Austria

Might test such a platform for skill-based matching

In case of explicit, rule-based matching, only moderate
requirements necessary

= Proling (risk assessment). e.g. predicting long-term
unemployment based on labour market and individual data
Non-discrimination and explainability are more important for
pro ling/targeting than for recommender tools
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USE CASE: NON-DISCRIMINATION IN RISK PROFILING

m Three standard observational de nitions of group fairness,
which are are mutually incompatible

= Auditing can be based on a hold-out test set. But
stakeholders would have to rst decide on

1. a (smallish) set of protected attributes and their mode of
interaction (intersectionality)

2. an appropriate de nition of non-discrimination

3. a measure of discrimination

4. an \ acceptable" threshold for discrimination

= Statistically, there are well established procedures to measure

discrimination