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Abstract. The submissions of results to the Named Entityolgeition task at
EVALITA 2009 by seven different teams (five workirig Italy and two
abroad) confirms the interest displayed in the 2&@luation campaign. Using
the same guidelines and evaluation metrics aserptavious edition, there has
been a significant improvement in the average perdace of the systems, with
an average F-measure of the systems’ best run @o&2% (in comparison to a
70% average for the 2007 evaluation) and thre@sysscoring above 80%.
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1 Introduction

Following upon the success obtained by its previedgion, the Named Entity
Recognition (NER) task at EVALITA 2009 was orgamnisaccording to the same
guidelines, with the aim of evaluating systems’fpenance on the recognition of
four different types of Named Entities, namely Bar¢PER), Organization (ORG),
Geo-Political Entity (GPE) and Location (LOC). Ttask is based on the ACE-LDC
guidelines, for the ACE Entity Recognition and Naitimation Task [3], with certain
adaptations needed to limit the task to the recmgnof Named Entities [5].

The NER Task at EVALITA 2009 had seven participgtiystems (one more than
the previous edition); five of these submitted twaos and two submitted only one for
a total of twelve runs to be officially evaluated.

Seven different institutions were involved in varsodegrees in the development of
the systems which participated in the NER Task; ragrtbem, there were four Italian
academic/research institutions, i.e. UniversityToénto (UniTN), Fondazione Bruno
Kessler (FBK), University of Pisa (UniPIl) and ILONR, one private company, i.e.
RGB s.rl. (Milan) and two non-ltalian Universitiege. University of Geneva
(UniGen) and East China Normal University (ECNUyval'systems were the result of
a collaboration between different institutions, UmiTN-FBK-RGB and UniPi-ILC-
CNR.



2 Dataset

As a dataset for the NER Task at EVALITA 2009 wedisCAB, the Italian Content
Annotation Bank [4]. The training data consistlog uinion of the training and the test
data used for the 2007 evaluation, i.e. 525 newsest for a total of 212,478 tokens
[6]. The test data consist of 180 news storiesaftotal of 86,419 tokens (see Table 1
for more details about the size of the corpus dre riews stories). The Named
Entities contained in the corpus amount to 11,414,966 for training and test data
respectively, with a higher percentage of PER kestitfollowed by ORG and GPE
Entities and a small number of LOC Entities. Taébleports on the distribution of the
Named Entities in detail.

Tablel. Quantitative data about the training and test.dat

Training Test
News stories 525 180
Sentences 11,227 4,136
Tokens 212,478 86,419
Tokens/news story 404.7 480.1

Table2. Quantitative data about the Named Entities intthi@ing and in the test data.

Training Test
GPE 2,813 (24.66%) 1,143 (23.02%)
LOC 362 (3.17%) 156 (3.14%)
ORG 3,658 (32.06%) 1,289 (25.96%)
PER 4,577 (40.11%) 2,378 (47.88%)
Total 11,410 4,966

Development data made available to the participaset® annotated with Named

Entities in the IOB2 format, i.e.with tags consistiof two parts:

- the 10B2 tag: “B” denotes the first token of amd Entity, “I” is used for all
other tokens in a Named Entity, and “O” is useddibother words;

- the Named Entity type tag (only for tokens beloggto Named Entities): PER
(for Person), ORG (for Organization), GPE (for Gadlitical Entity), or LOC (for
Location).

In order to make the data more accessible, we@i»aded some pre-processing
for both the training data and the test data,semtence splitting and Part of Speech
tagging (using the ELSNET tagset for Italian).



3 Evaluation metrics

For the official evaluation of system results wevdnaised the scorer made available
by CONLL for the 2002 Shared Task, which can beljredownloaded from the
CONLL website [2].

With respect to the results submitted by the pipditts (each participant was
allowed to submit up to two runs), the CONLL scosamputes the following
evaluation measures: Precision, Recall, and F-Meg§&B1).

Precision indicates the percentage of correct ipesiiredictions and is computed
as the ratio between the number of Named Entiteectly identified by the system
(True Positive) and the total number of Named kestitdentified by the system (True
Positive plus False Positive), as shown in (1).

Precision = TP / (TP + FP) 1Y

Recall indicates the percentage of positive casesgnized by the system and is
computed as the ratio between the number of Nanmiities correctly identified by
the system (True Positive) and the number of Nafetities that the system was
expected to recognize (True Positive plus Falseableg), as shown in (2).

Recall = TP /(TP + FN) 2

F-Measure, the weighted harmonic mean of Precisioth Recall computed as
shown in (3), has been used for the official ragkin

FB1= 2 (Precisiorx Recall) / (Precision + Recall) (3)

4 Results

The results obtained by participating systems ia dfficial evaluation are quite
satisfactory, with values for F-Measure rangingnfr82.00% to 61.03%, and four
systems (out of seven) scoring above 79% (consigeheir best run). The four best-
scoring systems, in fact, obtained very close scarderms of F-Measure, with the
best-scoring system (i.e. FBK_ZanoliPianta) acimgvi82%, the second (i.e.
UniGen_Gesmundo) 81.46%, the third (i.e. UniTN-FBKB) 81.09% and the forth
(i.e. UniTN_Nguyen) 79.77% (see Table 3).

If we compare the results in terms of Precision Redall, we can see that all the
systems obtained higher values for Precision tlanRecall in all submitted runs.
More precisely (Figure 1), the best-scoring systeen FBK_ZanoliPianta) obtained
the highest Recall (80.02%), but UniGen_Gesmundainéd the highest Precision
score (86.06%).



Table3. Systems’ results in terms of F-Measure, Preciaiuh Recall.

Participant Over. Over. Over. FB1
FB1 Prec. Recall GPE LOC ORG PER
1 FBK_ZanoliPianta 82.00 84.07 80.02 8513 5124 7056 88.31
2 UniGen_Gesmundo_r2 81.46 86.06 77.33 8336 5081 71.08 87.41
3 UniTN-FBK-RGB_r2 81.09 83.20 79.08 8525 5224 69.61 86.69
4 UniTN-FBK-RGB_rl 80.90 83.05 78.86 8519 5462 6941 86.30
5 UniTN_Nguyen_rl 79.77 8226 77.43 82.85 4234 67.89 86.44
6 UniTN_Nguyen_r2 79.61 8165 77.67 8249 5085 67.38 86.25
7 UniGen_Gesmundo_rl 76.21 83.92 69.79 79.07 47.06 64.67 82.04
8 UniTN_Rigo_r2 7498 81.08 69.73 7596 38.32 60.36 83.18
9 UniTN_Rigo_r1 7434 80.71 6891 7577 3116 59.87 82.38
10 UniPI-ILC-CNR_r2 69.67 7542 64.74 7142 3891 5837 76.38
11 UniPI-ILC-CNR_r1 67.98 73.65 63.11 7166 2745 57.02 73.85
12 ECNU_Cai 61.03 6555 57.09 69.25 28.72 5149 63.49
- BASELINE 43.99 4280 4525 69.00 37.07 4554 32.06
- BASELINE —u 39.14 4058 37.80 52.75 28,57 4423 32.10

As far as the different types of Named Entititee aoncerned (Figure 2), the
results of the NER Task at EVALITA 2009 confirm #&oobtained in the 2007
evaluation, according to which the Named Entitiésype PER and GPE were the
easiest to recognize. In fact, all participant eyst obtained their highest values in
terms of F-Measure in one of these subtasks. AsPER Entities, we have nine
submissions out of twelve scoring above 80% in sewh F-Measure and values
ranging from 63.49% to 88.31% (FBK_ZanoliPianta aitd the highest score).
Similarly, for Geo-Political Entities, we have sxybmissions with F-Measure values
above 80% and values ranging between 69.25% ar2b®b.(UniTN-FBK-RGB
obtained the highest score).
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Fig 1. A chart of the overall results of the systems.
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Fig. 2. A chart of the results for the different Entijpés (in terms of F-Measure).

System results drop significantly as far as thegadion of Named Entities of
type ORG are concerned, with only two submissidmsva 70% and results ranging
between 51.49% and 70.56%.

The most problematic subtask in NER, however, wimg to be the recognition of
Named Entities of type LOC. All systems, in fadbtained their lowest result in the
recognition of this type of Entity, none of thenirigeable to perform better than 55%
in terms of F-Measure (UniTN-FBK-RGB obtained 5462he highest score). The
effect of the low results in this subtask on therall performance of the system is
limited by the fact that LOC Entities constitutesdethan 4% of the total number of
Named Entities in the corpus (see Table 2), bgtithin contradiction to the findings
of the 2007 evaluation when all systems exceptabtained their lowest result for
the recognition on ORG Entities.

As in the 2007 evaluation, results obtained by ipigeting systems have been
compared with two different baseline rates computgddentifying in the test data
only the Named Entities that appear in the traimlata. In one case (baseline-u), only
entities which had a unique class in the trainiagpdvere taken into consideration
(FB1=39.14). In the other case (baseline), entitibgch had more than one class in
the training data were also considered, and argwitcording to the most frequent
class (FB1=43.99).

All systems obtained results well above the baselates, in terms of Precision,
Recall and F-Measure. It is interesting to point, t(wwwever, that the most difficult
subtask, for a simple algorithm such as the sugddsaseline, is the recognition of
PER Entities, where systems obtained their highestes. The baseline obtains low
results on the recognition of ORG and LOC Entiaswell, while it obtains an F-
Measure value of 69% on GPEs.



5 Conclusions

With the submission of results by seven differezdnts, for the second time the
Named Entity Recognition task at EVALITA has becothe reference for NER
evaluation for Italian. We feel that we have satsbrily achieved our goal of
fostering research in the field. In fact, we wertni having one lItalian institution
among our participants in 2007 to having five ir020and continued having the
participation of institutions from different couigs as well.

In addition, the results showed that the group atipipating systems performed
impressively as a whole, with an average scorésofIP6, going up significantly with
respect to 2007 (more than five percentage poiota 70.16%).

Finally, the number of systems that were competiog the best score has
increased, as four systems scored very close to @aer at the top, whereas in 2007
we had a single strong performer at the top witlrge gap to the second best-scoring
system.

The approaches taken by participant systems haga Hescribed in individual
papers; we look forward to discussing them at ithal fvorkshop in Reggio Emilia.
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