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Abstract. 2019 marks the 20th birthday for CLEF, an evaluation cam-
paign activity which has applied the Cranfield evaluation paradigm to
the testing of multilingual and multimodal information access systems
in Europe. This paper provides a summary of the motivations which led
to the establishment of CLEF, and a description of how it has evolved
over the years, the major achievements, and what we see as the next
challenges.

1 Introduction

Performance measuring is a key to scientific progress. This is particularly true for
research concerning complex systems, whether natural or human-built. Multi-
lingual and multimedia information systems are particularly complex: they need
to satisfy diverse user needs and support challenging tasks. Their development
calls for proper evaluation methodologies to ensure that they meet the expected
user requirements and provide the desired effectiveness.

Large-scale worldwide experimental evaluations provide fundamental contri-
butions to the advancement of state-of-the-art techniques through the estab-
lishment of common evaluation procedures, the organisation of regular and sys-
tematic evaluation cycles, the comparison and benchmarking of proposed ap-
proaches, and the spreading of knowledge.

The Conference and Labs of the Evaluation Forum (CLEF)1 is a large-scale
Information Retrieval (IR) evaluation initiative organised in Europe but involv-
ing researchers world-wide. CLEF shares the stage and coordinates with the
other major evaluation initiatives in the field, namely: the Text REtrieval Con-
ference (TREC)2 [182], the first large-scale evaluation activity in the field of IR,
which began in 1992; the NII Testbeds and Community for Information access
Research (NTCIR)3, which promotes research in information access technologies
with a special focus on East Asian languages and English; and the Forum for In-
formation Retrieval Evaluation (FIRE)4, whose aim is to encourage research in
Indian languages by creating a platform similar to CLEF, providing data and a
common forum for comparing models and techniques applied to these languages.

1 http://www.clef-initiative.eu/
2 http://trec.nist.gov/
3 http://research.nii.ac.jp/ntcir/
4 http://fire.irsi.res.in/
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This year marks the 20th birthday of CLEF, which began as an independent
activity in 2000. The goal of this report is to provide a short overview of what
motivated the setting up of CLEF, what has happened in CLEF during these
years, and how CLEF has evolved to keep pace with emerging challenges.

I was a bit reluctant to write this paper since Carol Peters, who established
CLEF and coordinated it for the first ten years, wrote a series of “What Hap-
pened in CLEF” papers [347–352] where she was used to welcome readers and
introduce them to the main outcomes and news of a CLEF edition. So, putting
myself within the wake of this tradition seemed a bit bold but a 20th anniversary
is a so special event that it is worth the risk and the attempt.

The paper is organized as follows: Section 2 describes the beginning and the
first period of CLEF, the so-called “CLEF Classic” period; Section 3 introduces
the second (and current) period of CLEF, known as the “CLEF Initiative” pe-
riod; Sections 4 and 5 give an idea of the spread and extension of CLEF activities
by providing a short account of the topics addressed in the conference, tracks
and labs over the years together with pointers to papers providing more details;
Section 6 attempts to provide an assessment of the status of CLEF in the IR
community; Section 7 presents the book we have prepared for celebrating the
20th anniversary of CLEF; Section 8 remembers friends and colleagues who have
greatly contributed to CLEF but, sadly, are no more with us; Section 9 presents
the CLEF Association, the no-profit legal entity committed to sustaining and
running CLEF; finally, Section 10 discusses some news in the CLEF eco-system
and how to look for future research directions.

2 CLEF “Classic”: 2000–2009

The Cross-Language Evaluation Forum (CLEF) began as a cross-lingual track
at TREC in 1997 [421], moving to an independent activity in 2000 [345], since
Europe was felt as a more suitable environment than USA for fully empowering
multilinguality.

The underlying motivation for CLEF was the “Grand Challenge” formulated
at the Association for the Advancement of Artificial Intelligence (AAAI) 1997
Spring Symposium on Cross-Language and Speech Retrieval [189]. The ambi-
tious goal was the development of fully multilingual and multimodal information
access systems capable of:

– processing a query in any medium and any language;
– finding relevant information from a multilingual multimedia collection con-

taining documents in any language and form;
– presenting it in the style most likely to be useful to the user.

The main objective of CLEF has thus been to promote research and stimulate
development of multilingual and multimodal IR systems for European (and non-
European) languages [346], through:

– the creation of an evaluation infrastructure and the organisation of regular
evaluation campaigns for system testing;



– the building of a multidisciplinary research community;
– the construction of publicly available test-suites.

CLEF has pursued this objective by attempting to anticipate the emerging
needs of the R&D community and to promote the development of multilingual
and multimodal systems that fulfil the demands of the AAAI 1997 Grand Chal-
lenge. However, while the first three editions of CLEF were dedicated to mono-
and multilingual ad-hoc text retrieval, gradually the scope of activity was ex-
tended to include other kinds of text retrieval across languages (i.e., not just
document retrieval but question answering and geographic IR as well) and on
other media (i.e., collections containing images and speech).

During what is jokingly referred to as the “classic” period of CLEF (2000–
2009), several important results were achieved: research activities in previously
unexplored areas were stimulated, permitting the growth of IR for languages
other than English; evaluation methodologies for different types of Cross Lan-
guage Information Retrieval (CLIR) as well as MultiLingual Information Ac-
cess (MLIA) systems, operating in diverse domains, were studied and imple-
mented; a large set of empirical data about multilingual information access from
the user perspective was created; quantitative and qualitative evidence with
respect to best practices in cross-language system development was collected;
reusable test collections for system benchmarking were developed; language re-
sources for a wide range of European languages, some of which had been little
studied, were built. CLEF activities have resulted in the creation of a consid-
erable amount of valuable resources, also for under-represented languages, ex-
tremely useful for many types of text processing and benchmarking activities in
the IR domain. Perhaps, most important, a strong, multidisciplinary, and active
research community focussed mainly, but not only, on IR for European languages
came into being.

If we had to summarize the major outcome of CLEF in this period with
just one sentence, we could safely say that CLEF has made multilingual IR for
European languages a reality, with performances as satisfactory as monolingual
ones.

3 The CLEF Initiative: 2010 Onwards

3.1 Scope

The second period of CLEF started with a clear and compelling question: after
a successful decade studying multilinguality for European languages, what were
the main unresolved issues currently facing us? To answer this question, CLEF
turned to the CLEF community to identify the most pressing challenges and to
list the steps to be taken to meet them.

The discussion led to the definition and establishment of the CLEF Initiative,
whose main mission is to promote research, innovation, and the development of
information access systems with an emphasis on multilingual and multimodal
information with various levels of structure.



In the CLEF Initiative an increased focus is on the multimodal aspect, in-
tended not only as the ability to deal with information coming in multiple media
but also in different modalities, e.g. the Web, social media, news streams, spe-
cific domains and so on. These different modalities should, ideally, be addressed
in an integrated way; rather than building vertical search systems for each do-
main/modality the interaction between the different modalities, languages, and
user tasks needs to be exploited to provide comprehensive and aggregated search
systems.

The continuity with the first period of CLEF on multilinguality and this
increased attention for multimodality has led to the definition of a set of action
lines for the CLEF Initiative:

– multilingual and multimodal system testing, tuning and evaluation;
– investigation of the use of unstructured, semi-structured, highly-structured,

and semantically enriched data in information access;
– creation of reusable test collections for benchmarking;
– exploration of new evaluation methodologies and innovative ways of using

experimental data;
– discussion of results, comparison of approaches, exchange of ideas, and trans-

fer of knowledge.

The new challenges and the new organizational structure, described below,
have motivated a change of name for CLEF: from the Cross-Language Evaluation
Forum, of the “classic” period, to Conference and Labs of the Evaluation Forum,
which now reflects the widened scope.

3.2 Structure

The new challenges for CLEF also called for a renewal of its structure and organi-
zation. The annual CLEF meeting is no longer a Workshop, held in conjunction
with the European Conference on Digital Libraries (ECDL, now TPDL – Theory
and Practice of Digital Libraries), but has become an independent event, held
over 3.5-4 days and made up of two interrelated activities: the Conference and
the Labs. As shown in Figure 1, the Conference and the Labs are expected to
interact together and mutually reinforce each other, bringing new interest and
new expertise into CLEF.

More in detail, the Conference is a peer-reviewed conference, open to the
IR community as a whole and not just to Lab participants, and aims at stim-
ulating discussion on innovative evaluation methodologies, fostering a deeper
analysis and understanding of experimental results, and promoting multilingual
and multimodal information access at large. The Labs are the core of the eval-
uation activities; they are selected on the basis of topical relevance, novelty,
potential research impact, the existence of clear real-world use cases, a likely
number of participants, and the experience of the organizing consortium. We
allow also for a special case of pilot lab activities, called Workshops, whose goal
is to explore new and “risky” evaluation activities, which are not ready yet for



Fig. 1. Structure of the CLEF Initiative.

being shipped as full-fledged Labs and benefit from an incubation and discussion
period to better tune them.

The Conference and the Labs originate two streams of peer-reviewed pub-
lications. The CLEF Proceedings5 are published in the Springer Lecture Notes
in Computer Science (LNCS) series and contain full and short papers submit-
ted to the Conference, condensed overviews of the Lab activities, and revised
and selected “best of labs” papers from labs in the previous edition of CLEF.
The CLEF Working Notes are published in the CEUR Workshop Proceedings
(CEUR-WS.org)6 series and contain extended lab overviews and detailed papers
from the participants in the lab activities. The peer-review process for the CLEF
Proceedings is ensured by a Programme Committee, which is established for each
CLEF edition; the review process for the CLEF Working Notes is ensured by
dedicated Programme Committees, which are setup separately for each lab of
each CLEF edition.

3.3 Organization

In order to favour participation and the introduction of new perspectives, CLEF
has introduced a new open-bid process which allows research groups and institu-
tions to bid to host the annual CLEF event and to propose themes. Initially, the
bidding process followed a one-year ahead cycle but now, thanks to the interest
in and the engagement with CLEF, it follows a three-years ahead cycle, i.e. we
are now managing the bids for hosting CLEF 2022.

5 https://link.springer.com/conference/clef
6 http://ceur-ws.org/
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While in the CLEF “Classic” period the governing body of CLEF was the
Steering Committee, which was in charge of the overall coordination of CLEF, of
selecting the evaluation activities to be carried out in each edition, and of looking
ahead for future research directions, the new participatory approach called for
a more articulated organization and for a better separation of concerns.

Each edition of CLEF appoints its own General Chairs, Programme Chairs,
and Lab Chairs. The General Chairs are responsible for the overall running of the
annual CLEF event, i.e. Conference and Labs meetings, and serve as the chairs of
the organizing committee. The Program Chairs are responsible for planning and
implementing the technical program of the Conference, and therefore their main
responsibility is to ensure that the scientific quality of the Conference is at the
highest possible level. The Labs Chairs are responsible for selecting, planning,
and implementing the focused benchmarking activities, and therefore their main
responsibility is to ensure that the scientific and technical quality of the Labs is
at the highest possible level.

Finally, as before, the Steering Committee is charge of the overall coordina-
tion of CLEF: it assists in the appointment of and approves the General Chairs,
the Program Chairs and the Labs Chairs for the annual CLEF edition; it devises
improvements to the CLEF structure and organization; it manages the bidding
process; and, it looks ahead for future research directions to be pursued.

4 The Conference

Figure 2 gives an overview of the topics addressed by the CLEF conference
over the years, together with the number of submissions for each topic. Figure 2
clearly shows there is a constant stream of papers in the two core areas of CLEF,
namely evaluation – broken down into “Experimental Collections”, “Evaluation
Methods”, “Evaluation Measures”, and “Evaluation Infrastructures” – and mul-
tilinguality and multimodality – broken down into “Language Processing and
Resources”, “Tools, Systems, Applications”, and “Multimodality”. Moreover,
we also have a third focus on less mainstream topics – broken down into “Infor-
mation Visualization for Evaluation” and “Longitudinal Studies”.

We briefly summarize below these topics with pointers to the main references:

Experimental Collections explored different issues concerning experimental
collections such as: the creation of collections for Persian and Arabic lan-
guages; resource-effective creation of pseudo-test collections for specialised
tasks; log-based experimental collections; collections for specific domains, e.g.
question answering, plagiarism detection, social image tagging; gamification
for relevance judgments; early risk detection, such as depression prediction;
collections of query features; social media cross-domain corpora [37, 44, 45,
145,147,155,186,192,222,254,275,290,298,312,377,420,461,472];

Evaluation Methods studied core problems related to evaluation methodolo-
gies and proposed new methods, such as: the reliability of relevance assess-
ments; living labs for product search tasks; evaluation of information ex-
traction and entity profiles; semantic-oriented evaluation of machine trans-



Fig. 2. Topics addressed by the CLEF conference over the years and number of sub-
missions for each topic.

lation and summarization; search snippet evaluation and query simulators;
news recommendation; teaching; study of long tails in relevance judgments;
crowdsourcing; definition of transactional tasks; component-based evalua-
tion; methodologies for authorship verification; accounting for bias; eval-
uation of user models; creation of ground-truth in text classification and
question answering; impact of gold standards on evaluation [31, 34, 43, 91,
118, 133, 176, 191, 218, 221, 236, 266, 295, 297, 328–330, 399, 416, 418, 419, 426,
471,480,487,490];

Evaluation Measures dealt with the analysis of the features of the evaluation
measures and the proposal of new measures such as: formal properties of
measures for document filtering; robustness of metrics for patent retrieval;
problems with ties in evaluation measures; effort-based measures and mea-
sures for speech retrieval; extension of measures to graded relevance; click
models; text interestingness and diversity; measures for real-life categorisa-
tion and hierarchical clustering [19,22,32,66,122,146,171,225,280,300,331];

Evaluation Infrastructures investigated how to design and develop shared
infrastructures to support different aspects of IR evaluation such as: au-
tomating component-based evaluation; managing and providing access to
the experimental outcomes and the related literature; using cloud-base ap-
proaches to offer evaluation services in specialised domains; developing proper
ontologies to describe the experimental results; and exploiting map-reduce
techniques for effective IR evaluation; frameworks for question-answering;
tools for replicability and reproducibility [7, 39,110,179,180,185,269];



Language Processing and Resources continued the CLEF interest in mul-
tilinguality by dealing with tools, algorithm, and resources for multiple lan-
guages such as: lemmatizers, decompounders and normalizers for underrep-
resented resources using statistical approaches; statistical stemmers; named
entity extraction, linking and clustering in cross-lingual settings; exploitation
of multiple translation resources; language-independent generation of doc-
ument snippets; language variety identification; gender identification; text
alignment; Web genre identification; sentiment analysis and opinion mining;
personality and author profiling; mixed-code script analyzers; text cluster-
ing; language and terminology analysis, also for query suggestion; microblog
contextualization; early depression detection; personality recognition; stance
detection in social media; readability; fact checking [1, 25, 33, 50, 52, 65, 74,
79,89,90,93,95,96,141,149,153,217,248,253,257,268,270,274,294,327,336,
391,394,395,408,410,412,415,427,440,449,450,455,477,482,491];

Tools, Systems, and Applications covered the design and development of
various kinds of algorithms, systems, and applications focused on multilin-
guality and specialised domains such as: semantic discovery of resources in
cloud-based systems; Arabic question answering; cross-language similarity
search using thesauri; automatic annotation of bibliographic references; ex-
ploitation of visual context in multimedia translation; sub-topic mining in
Web documents and query interpretation; exploiting relevance feedback for
building tag-clouds in image search; query expansion for image retrieval;
transcript-based video retrieval; Peer-To-Peer (P2P) information retrieval;
event detection in microblogs; medical information retrieval; citation for sci-
entific publication; news recommendation; image decomposition and cap-
tioning; ranking products in e-commerce; conversational search; mathemat-
ical retrieval; systematic reviews; data fusion [2,3,11–13,29,38,47,51,76,88,
92,98,104,114,116,119,135,148,150,156,157,164,170,173,177,183,197,229,
235, 240, 245, 247, 255, 256, 263, 264, 267, 273, 292, 293, 296, 302, 323, 382, 396,
398,402,411,422,425,428,429,432,446,448,475,476,481,483–485,487,489];

Multimodality explored multimodality in the sense described in Section 3
above, i.e. the aggregation and integration of information in multiple lan-
guages, media, and coming from different domains, such as: semantic anno-
tation and question answering in the biomedical domain; selecting success
criteria in an academic library catalogue; finding similar content in different
scenarios on the Web; interactive information retrieval and formative eval-
uation for medical professionals; microblog summarization, disambiguation
and expansion; multimodal music tagging; multi-faceted IR in multimodal
domains; ranking in faceted search; domain adaptation; cross-domain verti-
cal search; prediction of venues in social media; query expansion for speech
retrieval; neural networks for medical image classification; vocal assistant-
mediated search; lifelogging; voice question answering [21, 46, 63, 64, 78, 80,
82,100,111,174,175,178,184,211,219,226,231,232,241,258,262,271,279,288,
324,325,406,424,434,437,438,447,488];

Information Visualization for Evaluation opened up a brand new area con-
cerned with exploiting information visualization and visual analytics tech-



niques not only for presenting the results of a search system but also for
improving interaction with and exploration of experimental outcomes such
as exploiting visual analytics for failure analysis; comparing the relative
performances of IR systems; and visualization for sentiment analysis; vi-
sualization for patterns; data analytics and visualization for system set-
tings [24,99,105,252,409,465];

Longitudinal Studies conducted various kinds of medium and long term anal-
yses such as: the scholarly impact of evaluation initiatives; lessons learned
in running evaluation activities and in specific domains; performance trends
over the years for multilingual information access; and, component-level anal-
ysis across different system configurations [112,113,123,132,291,316,456,459,
479].

5 Tracks and Labs

Figure 3 provides an overview of the tracks and labs offered by CLEF over the
years; these are briefly summarized below together with some pointers to relevant
literature.

Multilingual Text Retrieval (Ad-hoc, 2000–2009) focused on multilin-
gual information retrieval on news corpora, offering monolingual, bilingual
and multilingual tasks, and developed a huge collection in 14 European lan-
guages [4, 5, 56–60,106–108,128];

Domain Specific Cross-Language IR (DS, 2000–2008) dealt with mul-
tilingual information retrieval on structured scientific data from the social
sciences domain [57–59,237–239,369,370,439];

Interactive Cross-Language IR (iCLEF, 2001–2006, 2008–2009) ex-
plored different aspects of interactive information retrieval on multilingual
and multimedia collections, also using gamification techniques [165–169,223,
320,321];

Spoken Document/Speech Retrieval (CLEF SR, 2002–2007) investi-
gated speech retrieval and spoken document retrieval in a monolingual and
bilingual setting on automatic speech recognition transcripts [120, 121, 208,
322,335,478];

Question Answering (QA@CLEF, 2003–2015) examined several aspects
of question answering in a multilingual setting on document collections rang-
ing from news, legal documents, medical documents, linked data [81,140,154,
281–283,299,337–341,343,344,401,414,462–464];

Multimedia Retrieval (ImageCLEF, 2003–2019) studied the cross-language
annotation and retrieval of images to support the advancement of the field
of visual media analysis, indexing, classification, and retrieval [28,72,73,83–
86, 101–103, 158, 159, 172, 194–196, 212, 265, 289, 304, 305, 307–309, 311, 317–
319,381,392,393,451,453,457,458,460,466–468,486];

Multilingual Web Search (WebCLEF, 2005–2008) addressed multilin-
gual Web search, exploring different faces of navigational queries and known-
item search [35,198,199,430];
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Fig. 3. Labs offered by CLEF over the years (CLEF “Classic” period in green; the
CLEF Initiative period in blue).



Geographical Retrieval (GeoCLEF, 2005–2008) evaluated cross-language
Geografic Information Retrieval (GIR) against search tasks involving both
spatial and multilingual aspects [151,152,285,287];

CLEF@SemEval (2007) explored the impact of Word Sense Disambiguation
(WSD) on multilingual information retrieval [6]; it continued as a sub-task
of the Ad Hoc lab in 2008 and 2009;

CLEF@MorphoChallenge (2007–2009) assessed unsupervised morpheme
analysis algorithms using information retrieval experiments with the goal of
designing statistical machine learning algorithms that discover which mor-
phemes make up words [249–251];

Cross-Language Video Retrieval (VideoCLEF, 2008–2009) aimed at
developing and evaluating tasks related to the analysis of and access to mul-
tilingual and multimedia content with a special focus on video retrieval
[260, 261]; it went on to become the MediaEval Benchmarking Initiative for
Multimedia Evaluation7 successful series, dedicated to evaluating new algo-
rithms for multimedia access and retrieval;

Multilingual Information Filtering (INFILE, 2008–2009) experimented
with cross-language adaptive filtering systems on news corpora [48,49];

Log File Analysis (LogCLEF, 2009–2011) investigated the analysis and
classification of queries in order to understand search behavior in multilin-
gual contexts and ultimately to improve search systems by offering openly-
accessible query logs from search engines and digital libraries [109,284,286];

Intellectual Property in the Patent Domain (CLEF-IP, 2009–2013)
focused on various aspects of patent search and intellectual property search
in a multilingual set using the MAREC collection of patents, gathered from
the European Patent Office [375,378–380,400];

Component-based Evaluation (Grid@CLEF, 2009) piloted component-
based evaluation by allowing participants to exchange the intermediate state
of their systems in order to asynchronously compose components coming
from different systems and experiment with a larger grid of possibilities [126];

Web People Search (WEPS, 2010) focused on person name ambiguity
and person attribute extraction on Web pages and on online reputation
management for organizations [17,30]; the activity continued in the RepLab
lab;

Cross-lingual Expert Search (CriES, 2010) was run as a brainstorming
workshop and addressed the problem of multi-lingual expert search in social
media environments [433];

Digital Text Forensics and Stylometry (PAN, 2010–2019) studied pla-
giarism, authorship attribution, social software misuse, different types of
profiling [20,26,97,163,193,210,383–386,388–390,404,435,436];

Music Information Retrieval (MusiCLEF, 2011) was run as a brain-
storming workshop to aid the development of novel methodologies for both
content-based and contextual-based (e.g. tags, comments, reviews, etc.) ac-
cess and retrieval of music [326]; this activity has continued as part of Me-
diaEval;

7 http://www.multimediaeval.org/
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Cultural Heritage in CLEF (CHiC, 2011–2013) promoted systematic
and large-scale evaluation of digital libraries and, more in general, cultural
heritage information access systems, using the huge Europeana dataset, ag-
gregating information from libraries, museums, and archives [144,371,372];

Retrieval on Structured Datasets (INEX, 2012–2014) was a stand-alone
initiative pioneering structured and XML retrieval from 20028; it joined
forces with CLEF in 2012 to further promote the evaluation of focused re-
trieval by providing large test collections of structured documents [40,41,77,
244,413,454,474];

Online Reputation Management (RepLab, 2012–2014) has been a com-
petitive evaluation exercise for online reputation management systems; the
lab focused on the task of monitoring the reputation of entities (companies,
organizations, celebrities) on Twitter [15,16,18];

CLEF eHealth (2012–2019) focused on Natural Language Processing (NLP)
and IR for clinical care, such as annotation of entities in a set of narrative
clinical reports or retrieval of web pages based on queries generated when
reading the clinical reports [160,161,227,228,441,443–445];

Entity Recognition (CLEF-ER, 2013) was a brainstorming workshop on
the multilingual annotation of named entities and terminology resource ac-
quisition with a focus on entity recognition in biomedical text, in different
languages and on a large scale [397];

Biodiversity Identification and Prediction (LifeCLEF, 2014–2019)
aimed at evaluating multimedia analysis and retrieval techniques on bio-
diversity data for species identification, namely images for plants, audio for
birds, and video for fishes [200–202,204–206];

News Recommendation Evaluation (NewsREEL, 2014–2017) focused
on evaluation of news recommender systems in real-time by offering access
to the APIs of a commercial system [188,233,234,272]

Living Labs (LL4IR, 2015–2016) dealt with evaluation of ranking systems
in a live setting with real users in their natural task environments, acting
as a proxy between commercial organizations (live environments) and lab
participants (experimental systems) [423];

Social Book Search (SBS, 2015–2016) investigated techniques to support
users in complex book search tasks that involve more than just a query and
results list [242,243].

Microblog Cultural Contextualization (MC2, 2016–2017) investigated
techniques to support users in complex book search tasks that involve more
than just a query and results list [117,162].

Dynamic Search for Complex Tasks (CLEF DynSE, 2017–2018) pro-
moted the development of both algorithms which interact dynamically with
user (or other algorithms) towards solving a task and of evaluation method-
ologies to quantify their effectiveness [214,215].

Multimodal Spatial Role Labeling (MSRL, 2017) explored the extrac-
tion of spatial information from two information resources that is image

8 https://inex.mmci.uni-saarland.de/
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and text, which is importa in various applications such as semantic search,
question answering, geographical information systems and even in robotics
for machine understanding of navigational instructions or instructions for
grabbing and manipulating objects [246].

Early Risk Prediction on the Internet (eRisk, 2017–2019) explored
the evaluation methodology, effectiveness metrics and practical applications
(particularly those related to health and safety) of early risk detection on
the Internet [276–278].

Personalised Information Retrieval (PIR-CLEF, 2017–2019) provided
a framework for evaluation of Personalized Information Retrieval (PIR) by
developing a methodology for evaluation PIR which enables repeatable ex-
periments to enable the detailed exploration of personal models and their
exploitation in IR [332–334].

Reproducibility (CENTRE@CLEF, 2018–2019) run a joint task across
CLEF, NTCIR, and TREC on challenging participants to reproduce best
results of the most interesting systems submitted in previous editions of
CLEF/NTCIR/TREC and to contribute back to the community the addi-
tional components and resources developed to reproduce the results [125,
127].

Identification and Verification of Political Claims (CheckThat!, 2018–
2019) aimed to foster the development of technology capable of spotting
check-worthy claims in English political debates in addition to providing
evidence-supported verification of Arabic claims [115,313].

Extracting Protests from News (ProtestNews, 2019) aimed to test and
improve state-of-the-art generalizable machine learning and natural language
processing methods for text classification and information extraction on En-
glish news from multiple countries such as India and China for creating com-
parative databases of contentious politics events (riots, social movements),
i.e. the repertoire of contention that can enable large scale comparative social
and political science studies [190].

6 Trends

We present here some data on CLEF; the aim is to attempt an informal assess-
ment of its impact on the research community.

Figure 4 shows the participation in CLEF over the years. A positive growth
trend is exhibited, a possible consequence of the capacity of CLEF to renew
itself and to attract new communities and expertise in addition to core informa-
tion retrieval activities. In particular, since 2014, CLEF is no more backed by
any direct project funding and runs on a completely voluntary-effort basis, still
keeping levels of participation comparable to the previous ones.

Figure 5 shows the number of Labs offered by CLEF over the years. It can be
noted how the new mechanism introduced for selecting labs is proving effective
in restricting the number of Labs run annually, with an average of about 8 Labs
per year which allows CLEF to continue successful activities for more than one



Fig. 4. Participation in CLEF over the years (CLEF “Classic” period un-shaded; CLEF
Initiative period shaded).

Fig. 5. Number of labs offered by CLEF over the years (CLEF “Classic” period un-
shaded; the CLEF Initiative period shaded).

Fig. 6. Number of papers submitted and accepted in the CLEF conference over the
years (CLEF “Classic” period un-shaded; the CLEF Initiative period shaded).



cycle, typically three years, but also to introduce new activities every year. Also
note that we put a cap on a maximum of 10 labs per edition, in order to avoid
dispersion into too many activities.

Figure 6 shows the number of papers submitted and accepted in the CLEF
Conference over the years. We see that the number of accepted papers has
changed slightly over the years, almost stabilizing in the last two years, while the
number of submitted papers has grown, allowing us to increase the selectivity
and quality of the Conference.

The Conference part of CLEF still needs to be improved and strengthened.
The challenge is to define its scope clearly so as to guarantee high quality but to
avoid useless overlap with both the major venues in the field, like SIGIR, ECIR
and CIKM, and also the fast growing ones, like ICTIR. However, a problem we
are still facing is related to communication: CLEF is still mostly associated with
its core evaluation activities and therefore, when information is circulated about
the conference, it is often viewed as just concerning the evaluation labs even
though it actually represents a wider opportunity.

Assessing the impact of an evaluation activity is a very demanding task and
it can be done from multiple points of view, e.g. economic impact, industrial
impact, scholarly impact, and so on.

In 2010, TREC conducted a deep study on its economic impact [405]. One of
goals of CLEF has been to impact not only academia but also industrial research
and society in a broader sense. Indeed, IR research can never be considered only
at the theoretical level, clearly the overriding factors are the requirements of
society at large. An important step in this direction, which began in “CLEF
Classic” with ImageCLEF medical retrieval experiments but has certainly been
increasingly reinforced in the “CLEF Initiative”, is the involvement of real world
user communities. Thus, just to cite a few examples, we have seen collaborations
with the intellectual property and patent search domain in CLEF-IP, with health
specialists in E-Health, with news portals in the NewsREEL project, until the
very recent developments for early risk detection in social media as well as fact
checking and trustworthiness.

When it comes to the scientific and scholarly impact, we enter the realm of
bibliometrics: TREC Video Retrieval Evaluation (TRECVID) conducted a study
on its scholarly impact [452] and some steps in this direction have been performed
for CLEF as well [23, 456, 459]. However, analysing the impact of evaluation
activities on system performances longitudinally over the years is still a research
challenge, even if some attempts have been made for both TREC [27, 230] and
CLEF [132,134].

Such rigorous studies are beyond the scope of the present report, here we
concentrate on identifying rough indicators with respect to the maturity and
liveliness of the scientific production originated by CLEF. Therefore, as proxy for
a more rigorous scholarly impact study, we can look at some statistics gathered
from Google Scholar.



Fig. 7. Google Scholar Metrics for “Cross-Language Evaluation Forum”: h5-index
(blue) and h5-median (green).

The query “CLEF evaluation” returns 53,300 hits which is comparable to
the 53,000 hits of the query “TREC evaluation” (run in June 2019), suggesting
a lively research community.

Figure 7 shows the trends of the h5-index, i.e. the h-index of the papers
published in the last 5 years, and the h5-median, i.e. the the median number of
citations for the articles that make up the h5-index, from 2016 to 2018 taken
from Google Scholar Metrics. We can observe a steady increase trend for both
indicators, suggesting a positive scholarly impact for the research outcomes of
the CLEF community.

As far as maturity is concerned, an indicator might be found in publica-
tions critically analysing, systematizing, and digesting the achievements, out-
comes and experience; this has been done both for TREC [181, 182, 469] and
CLEF [62,303,353], with a special publication for the 20th anniversary of CLEF,
as discussed in the next section.

7 The CLEF Book

To celebrate the 20th anniversary of CLEF, we have prepared a book [130]
which accounts for the evolution of CLEF over the years, its contribution to the
advancement of research in multilingual and multimodal information access, and
its perspectives for the future.

In order to do this, the volume is divided into six parts. The first three chap-
ters in Part I “Experimental Evaluation and CLEF” explain what is intended
by experimental evaluation and the underlying theory [470], describing how this
has been interpreted in CLEF and in other internationally recognized evalua-
tion initiatives [407]. In addition, the introductory chapter illustrates the activity
and results of CLEF over the years in some detail [129]. Part II “Evaluation In-
frastructure” presents research architectures and infrastructures that have been
developed to manage experimental data [8] and to provide evaluation services in
CLEF and elsewhere [306,387].



Parts III, IV and V represent the core of the volume, consisting of a series of
chapters presenting some of the most significant evaluation activities in CLEF,
ranging from the early multilingual text processing exercises to the later, more
sophisticated experiments on multimodal collections in diverse genre and media.
In all cases, the focus has not only been on describing “what has been achieved”
but most of all on “what has been learnt”. Part III “Multilingual and Multi-
media Information Retrieval” focuses on multilinguality [417] and the impact of
languages on information access [224]; it then addresses multimodality from the
perspective of both images [87,310,374,473] and sound and vision [207]. Part IV
“Retrieval in New Domains” deals with the medical domain [442], the intellec-
tual property and patent domain [376], the biodiversity domain [203], and the
structured data and semantic search domains [213]. Part V “Beyond Retrieval”
covers information access tasks other than pure retrieval, namely question an-
swering [342], digital text forensics [403], online reputation management [10],
and continuous evaluation and living labs [187].

The final Part VI “Impact and Future Challenges” is dedicated to examining
the impact CLEF has had on the research world and to discussing current and
future challenges, both academic and industrial. We conduct a proper scholarly
impact analysis [259] and we discuss open issues and areas for future develop-
ment, such as reproducibility and validity [142] and Visual Analytics (VA) for
experimental evaluation [131]. In particular, the concluding chapter discusses
the relevance of IR benchmarking in an industrial setting [220].

8 In Memoriam

This 20th anniversary is not only an opportunity to celebrate the achievements
of CLEF but also, sadly, an occasion for remembering friends and colleagues
who greatly contributed to what CLEF is today and inspired all of us.

In 2013 Emanuele Pianta, Fondazione Bruno Kessler (FBK) and Centre for
the Evaluation of Language and Communication Technologies (CELCT), Trento,
Italy, passed away in a car accident close to home. Emanuele, member of the
CLEF Steering Committee, greatly contributed to the transition from “CLEF
Classic” to the “CLEF Initiative”, putting a lot of effort, ideas, and enthusiasm
in this new project.

In 2017 Ray Larson, UC Berkeley, USA, passed away following a struggle
with cancer. Ray was a dedicated scholar and innovator for CLEF since the
early days, bringing in new activities and new research horizons, such as the
geographic information retrieval tasks.

Very recently, in 2019, Séamus Lawless, Trinity College Dublin, Ireland, fell
during a descent of Mount Everest, after having achieved his dream of reaching
the peak. Séamus, member of the CLEF Steering Committee, greatly contributed
to CLEF with his research talent and generosity of spirit by opening new research
collaborations with the adaptivity and personalisation communities.
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9 The CLEF Association

The CLEF Association9 is an independent no-profit legal entity, established in
October 2013 as a result of activity of the PROMISE10 Network of Excellence
which backed CLEF from 2010 to 2013.

The CLEF Association has scientific, cultural and educational objectives
and operates in the field of information access systems and their evaluation.
Its mission is:

– to promote access to information and use evaluation;
– to foster critical thinking about advancing information access and use from

a technical, economic and societal perspective.

Within these two areas of interest, the CLEF Association aims at a better
understanding of the use and access to information and how to improve this. The
two areas of interest stated in the the above mission translate into the following
objectives:

– clustering stakeholders with multidisciplinary competences and different needs,
including academia, industry, education and other societal institutions;

– facilitating medium/long-term research in information access and use and its
evaluation;

– increasing, transferring and applying expertise.

As Figure 8 shows, the CLEF Association pursues its mission and objectives
via four pillar activities:

– CLEF: sustains and promotes the popular CLEF evaluation series as well as
providing support for its coordination, organisation, and running;

9 http://www.clef-initiative.eu/association
10 http://www.promise-noe.eu/
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– Collections and Experimental Data: fosters the adoption and exploitation
of large-scale shared experimental collections, makes them available under
appropriate conditions and trusted channels, and shares experimental results
and scientific data for comparison with state-of-the-art and for reuse;

– Infrastructure: supports the adoption and deployment of software and hard-
ware infrastructures which facilitate the experimental evaluation process,
the sharing of experimental collections and results, and interaction with and
understanding of experimental data;

– Education and knowledge transfer : organises educational events, such as
summer schools, and knowledge transfer activities, such as workshops, aimed
not only at spreading know-how about information access and use but also
at raising awareness and stimulating alternative viewpoints about the tech-
nical, economic, and societal implications.

In it initial phase, the CLEF Association has been focused mainly on the first
pillar, i.e. ensuring the continuity and self-sustainability of CLEF. CLEF 2014
was the first edition of CLEF not supported by a main European project,but
run on a totally volunteer basis with only the support of the CLEF association
membership fees paid by its multidisciplinary research community.

Moreover, the CLEF association plans to continue the already initiated ac-
tivities for promoting and developing shared infrastructures and formats in IR
evaluation [431] by also joining forces with relevant stakeholders in the fields as
well as stimulating and contributing critical thinking about large-scale evalua-
tion initiative and IR evaluation more in general.

10 Beyond CLEF

As it should have emerged across this paper, we constantly strive for improving
CLEF and opening up new perspectives and collaborations.

In this respect, CLEF 2019 will host for the first time an Industry Day,
jointly organized with the Swiss Alliance for Data-Intensive Services. The goal is
to further open CLEF to a wider, industrial community through demo sessions,
panels and special keynotes where the very best and most pertinent work of
CLEF participants will be made more publicly accessible.

An aspect of CLEF of which we are particularly proud is the consolidation
of a strong community of European researchers in the multidisciplinary context
of IR. This year, for the first time, the European Conference for Information
Retrieval (ECIR) and CLEF have joined forces: ECIR 2019 hosted a session
dedicated to CLEF Labs where lab organizers present the major outcomes of
their Labs and plans for ongoing activities, followed by a poster session in order
to favour discussion during the conference. This is reflected in the ECIR 2019
proceedings, where CLEF Lab activities and results are reported as short pa-
pers. Similar plans are already in place for CLEF 2020 and ECIR 2020. The goal
is not only to engage the ECIR community in CLEF activities, but also to dis-
seminate the research results achieved during CLEF evaluation cycles at ECIR.
This collaboration will of course strengthen European IR research even more.



However, this European community should not be seen in isolation. CLEF is
part of a global community; we have always maintained close links with our peer
initiatives in the Americas and Asia. There is a strong bond connecting TREC,
NTCIR, CLEF and FIRE, and a continual, mutually beneficial exchange of ideas,
experiences and results.

On a closing note, there have been very recent brainstorming workshops [14,
124] to devise a future research agenda in IR for the coming years and they also
touched upon evaluation topics. However, after 20 years of activities, the time
may be ripe also for CLEF to organize a brainstorming event to envision the
next decade of evaluation challenges.

Support for the Central Coordination of CLEF

CLEF 2000 and 2001 were supported by the European Commission under the In-
formation Society Technologies programme and within the framework of the DE-
LOS Network of Excellence for Digital Libraries (contract no. IST-1999-12262).

CLEF 2002 and 2003 were funded as an independent project (contract no.
IST-2000-31002) under the 5th Framework Programme of the European Com-
mission.

CLEF 2004 to 2007 were sponsored by the DELOS Network of Excellence
for Digital Libraries (contract no. G038-507618) under the 6th Framework Pro-
gramme of the European Commission.

Under the 7th Framework Programme of the European Commission, CLEF
2008 and 2009 were supported by TrebleCLEF Coordination Action (contract
no. 215231) and CLEF 2010 to 2013 were funded by the PROMISE Network of
Excellence (contract no. 258191).

CLEF 2011 to 2014 also received support from the ELIAS network (contract
no. 09-RNP-085) of the European Science Foundation (ESF).

Over the years CLEF has also attracted industrial sponsorship: from 2010
onwards, CLEF has received the support of Google, Microsoft, Yandex, Xerox,
Celi as well as publishers in the field such as Springer and Now Publishers.

Note that, beyond receiving the support of all the volunteer work of its
community, CLEF tracks and labs have often received the support of many
other projects and organisations; unfortunately, it is impossible to list them all
here.
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194. Ionescu, B., Müller, H., Péteri, R., Dicente Cid, Y., Liauchuk, V., Kovalev, V.,
Klimuk, D., Tarasau, A., Ben Abacha, A., Hasan, S.A., Datla, V., Liu, J., Demner-
Fushman, D., Dang-Nguyen, D.T., Piras, L., Riegler, M., Tran, M.T., Lux, M.,
Gurrin, C., Pelka, O., Friedrich, C.M., Garcia Seco de Herrera, A., Garcia, N.,
Kavallieratou, E., del Blanco, C.R., Cuevas Rodŕıguez, C., Vasillopoulos, N.,
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338. Peñas, A., Forner, P., Sutcliffe, R.F.E., Rodrigo, A., Forascu, C., Alegria, I., Gi-
ampiccolo, D., Moreau, N., Osenova, P.: Overview of ResPubliQA 2009: Question
Answering Evaluation over European Legislation. In: Peters et al. [360], pp. 174–
196
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372. Petras, V., Ferro, N., Gäde, M., Isaac, A., Kleineberg, M., Masiero, I., Nicchio,
M., Stiller, J.: Cultural Heritage in CLEF (CHiC) Overview 2012. In: Forner
et al. [137]

373. Petras, V., Forner, P., Clough, P., Ferro, N. (eds.): CLEF 2011 Working
Notes. CEUR Workshop Proceedings (CEUR-WS.org), ISSN 1613-0073, http:

//ceur-ws.org/Vol-1177/ (2011)

374. Piras, L., Caputo, B., Dang-Nguyen, D.T., Riegler, M., Halvorsen, P.: Image
Retrieval Evaluation in Specific Domains. In: Ferro and Peters [130]

375. Piroi, F.: CLEF-IP 2010: Retrieval Experiments in the Intellectual Property Do-
main. In: Braschler et al. [61]

376. Piroi, F., Hanbury, A.: Multilingual Patent Text Retrieval Evaluation: CLEF-IP.
In: Ferro and Peters [130]

377. Piroi, F., Lupu, M., Hanbury, A.: Effects of Language and Topic Size in Patent
IR: An Empirical Study. In: Catarci et al. [75], pp. 54–66

378. Piroi, F., Lupu, M., Hanbury, A.: Overview of CLEF-IP 2013 Lab - Information
Retrieval in the Patent Domain. In: Forner et al. [138], pp. 232–249

379. Piroi, F., Lupu, M., Hanbury, A., Sexton, A.P., Magdy, W., Filippov, I.V.: CLEF-
IP 2012: Retrieval Experiments in the Intellectual Property Domain. In: Forner
et al. [137]

380. Piroi, F., Lupu, M., Hanbury, A., Zenz, V.: CLEF-IP 2011: Retrieval in the In-
tellectual Property Domain. In: Petras et al. [373]

381. Popescu, A., Tsikrika, T., Kludas, J.: Overview of the Wikipedia Retrieval Task
at ImageCLEF 2010. In: Braschler et al. [61]

382. Potha, N., Stamatatos, E.: An Improved Impostors Method for Authorship Veri-
fication. In: Jones et al. [209], pp. 138–144

383. Potthast, M., Barrón-Cedeño, A., Eiselt, A., Stein, B., Rosso, P.: Overview of the
2nd International Competition on Plagiarism Detection. In: Braschler et al. [61]

384. Potthast, M., Eiselt, A., Barrón-Cedeño, A., Stein, B., Rosso, P.: Overview of the
3rd International Competition on Plagiarism Detection. In: Petras et al. [373]

http://ceur-ws.org/Vol-1171/
http://ceur-ws.org/Vol-1171/
http://ceur-ws.org/Vol-1177/
http://ceur-ws.org/Vol-1177/


385. Potthast, M., Gollub, T., Hagen, M., Kiesel, J., Michel, M., Oberländer, A., Tipp-
mann, M., Barrón-Cedeño, A., Gupta, P., Rosso, P., Stein, B.: Overview of the
4th International Competition on Plagiarism Detection. In: Forner et al. [137]

386. Potthast, M., Gollub, T., Rangel Pardo, F., Rosso, P., Stamatatos, E., Stein,
B.: Improving the Reproducibility of PAN’s Shared Tasks: Plagiarism Detection,
Author Identification, and Author Profiling. In: Kanoulas et al. [216], pp. 268–299

387. Potthast, M., Gollub, T., Wiegmann, M., Stein, b.: TIRA Integrated Research
Architecture. In: Ferro and Peters [130]

388. Potthast, M., Holfeld, T.: Overview of the 2nd International Competition on
Wikipedia Vandalism Detection. In: Petras et al. [373]

389. Potthast, M., Rangel Pardo, F.M., Tschuggnall, M., Stamatatos, E., Rosso, P.,
Stein, B.: Overview of PAN’17 - Author Identification, Author Profiling, and
Author Obfuscation. In: Jones et al. [209], pp. 275–290

390. Potthast, M., Stein, B., Holfeld, T.: Overview of the 1st International Competition
on Wikipedia Vandalism Detection. In: Braschler et al. [61]

391. Pritsos, D.A., Stamatatos, E.: The Impact of Noise in Web Genre Identification.
In: Mothe et al. [301], pp. 268–273

392. Pronobis, A., Fornoni, M., Christensen, H.I., Caputo, B.: The Robot Vision Track
at ImageCLEF 2010. In: Braschler et al. [61]

393. Pronobis, A., Xing, L., Caputo, B.: Overview of the CLEF 2009 Robot Vision
Track. In: Peters et al. [368], pp. 110–119

394. Raghavi, K.C., Chinnakotla, M.K., Black, A.W., Shrivastava, M.: WebShodh: A
Code Mixed Factoid Question Answering System for Web. In: Jones et al. [209],
pp. 104–111

395. Ragheb, W., Azé, J., Bringay, S., Servajean, M.: Language Modeling in Temporal
Mood Variation Models for Early Risk Detection on The Internet. In: Crestani
et al. [94]

396. Rangel Pardo, F., Rosso, P.: On the Multilingual and Genre Robustness of
EmoGraphs for Author Profiling in Social Media. In: Mothe et al. [301], pp.
274–280

397. Rebholz-Schuhmann, D., Clematide, S., Rinaldi, F., Kafkas, S., van Mulligen,
E.M., Bui, Q.C., Hellrich, J., Lewin, J., Milward, D., Poprat, M., Jimeno-Yepes,
A., Hahn, U., Kors, J.A.: Entity Recognition in Parallel Multi-lingual Biomedical
Corpora: The CLEF-ER Laboratory Overview. In: Forner et al. [138], pp. 353–367

398. Rekabsaz, N., Lupu, M.: A Real-World Framework for Translator as Expert Re-
trieval. In: Kanoulas et al. [216], pp. 141–152

399. de Rijke, M., Balog, K., Bogers, T., van den Bosch, A.: On the Evaluation of
Entity Profiles. In: Agosti et al. [9], pp. 94–99

400. Roda, G., Tait, J., Piroi, F., Zenz, V.: CLEF-IP 2009: Retrieval Experiments in
the Intellectual Property Domain. In: Peters et al. [360], pp. 385–409
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