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Abstract
We show how the paradigm of evaluation can function as language resource producer for high quality and low cost validated language
resources. First the paradigm of evaluation is presented, the main points of its history are recalled, from the first deployment that took
place in the USA during the DARPA/NIST evaluation campaigns, up to latest efforts in Europe. Then the principle behind the method
used to produce high-quality validated language ressources at low cost from the by-products of an evaluation campaign is exposed.
It finds its origins in the experiments performed after speech recognition evaluation campaigns in the USA, when the outputs of the
participating systems were combined with a simple voting strategy to obtain higher performance results and also in theoretical results
from machine learning, which show that one can combine low performance classifiers to obtain an improved system.

1. The Evaluation Paradigm
Apart from the ALPAC event (S. Nirenburg and Wilks,
2003), the evaluation paradigm was initially deployed in the
United States in the framework of DARPA projects in 1987,
with the organization of a series of evaluation campaigns
for speech processing (Pallett, 2003), then for text under-
standing with the MUC campaigns (Hirschman, 1998) of
the TIPSTER program (Harman, 1992), as well as in the
scope of other programs run later by the Association for
Computational Linguistics (ACL) and by the NIST.
The paradigm is based on a two step process:

• first, create textual or voice data in the form of raw cor-
pora, tagged copora or lexicons, which are then dis-
tributed to main actors in the field of language engi-
neering for the realization of natural applications in-
volving natural language processing, e.g. word sense
disambiguation, POS tagging, parsing, natural lan-
guage database query, message understanding, au-
tomatic translation, dictation, oral dialog, character
recognition, information retrieval, information extrac-
tion, question answering, opinion mining etc.

• second, the systems are tested on similar data and
compared. The results of the test sessions and the dis-
cussions ensuing from the publication of the results
furnish a sound basis to compare pros and cons of the
various methods and systems during a workshop.

In addition to the knowledge gained about the algorithms
evaluated, the close collaboration that exists between com-
puter scientists and linguists participating in an evaluation
campaign and the resulting synergy among the actors are
two other benefits from the evaluation paradigm. Collab-
oration is required to define the common data sets and the
gold standard, to propose the evaluation criteria, to define
evaluation protocols, and to organize the processing of the
data.
In Europe, the first event of the sort happened in 1994
in Germany with the “morpholympics” (Hauser, 1994) on
morphological analyzers for German. The same year was
started in France the GRACE campaign on Part-Of-Speech

taggers of French (Paroubek, 2000), then there were 7 cam-
paigns of the FRANCIL program (Mariani and Paroubek,
1999) for text and speech, the series of self-supported
campaigns Senseval on lexical semantics organized by
the ACL-SIGLEX working group (Edmonds and Kilgar-
riff, 2003), its follow-up Semeval (Agirre et al., 2007) or
the more recent evaluations campaigns for Portuguese text
analysis (Santos and Cardoso, 2006), as well as examples of
national programs on evaluation like TECHNOLANGUE
(Mapelli et al., 2004) in France with the 8 evaluation cam-
paigns on both speech and text of the EVALDA project or
the latest EVALITA (Magnini and Cappelli, 2007) in Italy
with its 5 campaigns on text analysis. There were also Eu-
ropean project which have addressed the subject of evalua-
tion within the past few years, from EAGLES (King et al.,
1996) to the CLEF evaluation series (Agosti et al., 2007).

2. ROVER
The idea to combine the output of systems participating to
an evaluation campaign in order to obtain a combination
with better performance than the best one is not new. To
our knowledge, what now is known as the ROVER (Re-
duced Output Voting Error Reduction) algorithm was in-
vented by J. Fiscus (Fiscus, 1997) in a DARPA/NIST eval-
uation campaign about speech recognition. He found out
that by aligning the output of the participating speech tran-
scription systems with a dynamic programming algorithm
(Allison et al., 1990) and by selecting the hypothesis which
was proposed by the majority of the systems, he obtained
better performances than with the best system. Since, the
idea gained support, first in the speech processing commu-
nity (Lööf et al., 2007), where people now work on refined
versions of the algorithm, using the performance of the dif-
ferent speech recognizers as confidence weights in the hy-
pothesis lattice obtained by combining the different ouptuts
and by applying language models to guide the final stage
of best hypothesis selection (Schwenk and Gauvain, 2000).
In general better results are obtained with retaining only
the output of the two or three best performing systems, in
which case the relative improvement can go up to 20% with
respect to the best performance (Schwenk and Gauvain,
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Figure 1: ROVER relative gain of performance in preci-
sion for syntactic relation annotation against the best per-
formance

2000). For text processing, examples of use of ROVER
procedure are more rare, one such instance is MULTITAG
(Paroubek, 2000) for POS tagging, where the algorithm was
applied to provide POS tags with confidence annotation to
yield a validated language resource from data produced in
an evalation campaign. Machine translation evaluation is
another area where ROVER algorithms are used (Matusov
et al., 2006). The ROVER now begins to be tested as a
ressource production procedure in the scope of the PAS-
SAGE project where it is used to combine parses to produce
linguistic information, see section 3.

3. Improving the Quality of Ressources
MULTITAG (Paroubek, 2000), a French CNRS project,
had the goal of producing and making available a 1 Million
words corpus annotated with POS tags out of the corpus
tagged by the participants of the GRACE evaluation cam-
paign. From the initial aligned corpus tagged by the tag-
gers and the POS annotation mappings provided by the par-
ticipants were produced the confidence measures by vote
counting. Then manual validation was done first only on
38,643 forms (4%) out of the 830000 forms of the test
corpus for which the system combination procedure had
produced an ambiguous annotation (main morphosyntactic
category or subcategory). In a second step, all the forms
whose annotations contained number, gender or person in-
formation (64,061 forms of the test corpus, roughly 8%)
were manually checked. Thus only less than 10% of the
corpus needed to be hand checked to obtain a validated an-
notations.
The syntactic annotations produced by the parsers that par-
ticipated to the EASY evaluation campaign gave the occa-
sion to test a ROVER algorithm. What we found to work
best was by weighting the annotation of a system propor-
tionally to the rank the system obtained at the evaluation,
in a way that the annotation of the best system could be
changed only if the majority of the other systems voted
against it. With this algorithm, we obtained the relative
gain of performance in precision for syntactic relation an-
notation against the best performance shown in figure 1
(Paroubek et al., 2008). In figure 2 we show the differ-
ence between recall of union of all participants and best
recall performance for syntactic relation annotation at the
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Figure 2: Difference between recall of union of all partici-
pants and best recall performance for syntactic relation an-
notation at EASY campaign

Figure 3: How PASSAGE uses the evaluation paradigm (in
grey) to identify ROVER parameters in order to produce
automatically a large sized treebank with high quality an-
notation.

EASY campaign. The interesting fact about this data plot
is that it is always positive, it means that the potential gain
in recall by combination methods is always possible, for
any kind of relation and any kind of corpus genre, provided
that one can identify the right weight to give to the output of
each parser. That is precisely one of the aim of PASSAGE
(de la Clergerie et al., 2008) (Paroubek et al., 2009), whose
aim is to use the paradigm of evaluation to identify which
parameters to give to a ROVER combination procedure to
produce automatically a large sized treebank following the
schema given in figure 3. The theoretical grounds behind
the ROVER algorithm come from Machine Learning, with
Vaillant’s PAC model of learning, more precisely with the
work of (Javed A. Aslam and Scott E. Decatur, 1993) on
boosting the accuracy of weak learning algorithms which
fall whithin the Statistical Query model, a model introduced
by Michael Kearns to provide a general framework for effi-
cient PAC learning in the presence of classification noise.

4. Conclusion
We have looked at the recent history of the paradigm of
evaluation both in United States and Europe and have
shown that be used to produce valided hight quality lin-
guistic annotations at a relatively low cost.
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