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The techniques employed by the participants were
Abstract mainly based on the already existing
summarization systems. While most participants
This paper presents an overview of our participatio added new features (sentiment, pos/neg sentiment,
the TAC 2008 Opinion Pilot Summarization task, apos/neg opinion) to account for the presence of
well as the proposed and evaluated post-competitigfpsitive opinions or negative ones - CLASSY
improvements. We first describe our opinioNconrgy and Schlessinger, 2008); CCNU (He et
summarization system and the results obtainedh&urt al.,2008); LIPN (Bossard et al., 2008); IIITSum08

on, we identify the system’s weak points and sugge o
several improvements, focused both on informatioé/arma et al., 2008) -, efficient methods were

content, as well as linguistic and readability aspewe Proposed focusing on the retrieval and filtering
obtain encouraging results, especially as far as Stage, based on polarity — DI__SIU.AES (B_alahu.r et
measure is concerned, outperforming the competiticd., 2008) - or on separating information rich

results by approximately 80%. clauses - italica (Cruz et al., 2008). In general,
previous work in opinion mining includes
1 Introduction document level sentiment classification using

supervised (Chaovalit and Zhou, 2005) and
The Opinion Summarization Pilot (OSP) taskynsupervised methods (Turney, 2002), machine
within the TAC 2008 competition consisted inearning techniques and sentiment classification
generatlng summaries from answers to Oplnl%bnsidering rating scales (Pang’ Lee and
questions retrieved from blogs (the Blog06vaithyanathan, 2002), and scoring of features
collection). The questions were organized aroungbave, Lawrence and Pennock, 2003). Other
25 targets — persons, events, organizations efgsearch has been conducted in analysing
Additionally, a set of text snippets that containedentiment at a sentence level using bootstrapping
the answers to the questions were provided by th&hniques (Riloff and Wiebe, 2003), finding
organizers, their use being optional. An example @trength of opinions (Wilson, Wiebe and Hwa,
target, question and provided snippet is given 9004), summing up orientations of opinion words

Figure 1. in a sentence (Kim and Hovy, 2004), and
Target : George Clooney identifyin.g opini_on holc!ers (Stoyanov and Ca_rd_ie,
Question: Why do people like George Clooney? 2006). Finally, fine grained, feature-based opinion
Snippet 1: 1050 BLOG06-20060125-015- summarization is defined in (Hu and Liu, 2004).
0025581509 he is a areat a

Figure 1. Examples of target, question and snippet 2  Opinion Summarization System

In order to tackle the OSP task, we considered the
“Elena Lloret is funded by the FPI (BES2007 use of two different methods for opinion mining
ena Lloret is funded by the program - L e . . .
16268) from the Spanish Ministry of Science andlration, and summarization, dlffermg mamly with respect

under the project TEXT-MESS (TIN-2006-15265) to the use of the optional text snippets provided.
http://ir.dcs.gla.ac.uk/test_collections/accessdata.htmi Our first approach (the Snippet-driven Approach)
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used these snippets, whereas the second one (Blpglarity was calculated as a vector similarity
driven Approach) found the answers directly in thbetween the snippets and vectors constructed from
corresponding blogs. A general overview of th¢he list of sentences contained in the ISEAR corpus
system’s architecture is shown in Figure 2, wherg&cherer and Wallbot, 1997), WordNet Affect
three main parts can be distinguished: the questiemotion lists of anger, sadness, disgust and jdy an
processing stage, the snippets processing stabe emotion triggers resource, using Pedersen's
(only carried out for the first approach), and th&ext Similarity Packag@.

final summary generation module. Next, the mai€oncerning the blogs, our opinion mining and
steps involved in each process will be explained Bummarization system is focused only on plain
more detail. text; therefore, as pre processing stage, we
removed all unnecessary tags and irrelevant
information, such as links, images etc. Further on,
we split the remaining text into individual
sentences. A matching between blogs' sentences
and text snippets was performed so that a
preliminary set of potential meaningful sentences
was recorded for further processing. To achieve
this, snippets not literally contained in the blogs
were tokenized and stemmed using Porter's
Stemmef and stop words were removed in order

i . . to find the most similar possible sentence
The first step was to determine the polarity ofreac . L
. associated with it. Subsequently, by means of the
guestion, extract the keywords from each of theni AL
same Pedersen Text Similarity Package as for

and finally, build some patterns of reformulation; omputing the snippets' polarity, we computed the

The latter were defined in order to give the fmagimilarity between the given snippets and this

summary an abstract nature, rgther than a SIMPfeated set of potential sentences. We extracted th
joining of sentences. The polarity of the queStIOQomplete blog sentences to which each snippet was
was determined using a set of created .p.atte."}glated. Further on, we extracted the focus foheac
whose goal was to extract for further classificatio

the nouns, verbs, adverbs or adjectives indicatir%JIOg phrase sentence as well. Then, we filtered

some kind of polarity (positive or negative) Thesrgdundant sentences using a naive similarity based
P y P ; 9 - gpproach. Once we obtained the possible answers,
extracted words, together with their determiners,

were classified using the emotions lists N used Minipar to filter out incomplete

L sentences.

.\N_ordNe_t Affect (Strqppargva and \_/ahtutn, .2005)Having computed the polarity for the questions and

jointly with the emotions lists of attitudes, trig snippets, and set out the final set of sentences to
resource (Balahur and Montoyo, 2008 1), fourroduce’the summary, we bound each sentence to
created lists of attitudes, expressing criticisrrﬁS corresponding quéstion and we grouped all

support, admiration and rejection and twQ '

categories for value (good and bad), taking for trisentences which were related to the same question

opinion mining systems in (Balahur and Montoyo%gether’ so that we could generate the language

. ~for this group, according to the patterns of
2008 [2]). Moreover, the focus of each quesnoPeformulation previously mentioned. Finally, the

was automatically extracted using the Freélin%peech style was changed to an impersonal one, in

Named Entity Recognizer module. This . : o
. . . order to avoid directly expressed opinion
information was used to determine whether or n%tentences A POS-tagger tool (TreeTalgams

all the questions within the same topic had the i 99 9

same focus, as well as be able to decide later Used to identify third person verbs and change

which text snippet belonged to which question. m to a neutral style. A set of rules to identify

Regarding the given text snippets, we also

computed their polarity and their focus. Thénttp://mww.d.umn.edu/~tpederse/text-similarity.html
“http://tartarus.org/~martin/PorterStemmer/

Shttp://www.cs.ualberta.ca/~lindek/minipar.htm
2 http://garraf.epsevg.upc.es/freeling/ ®http://www.ims.uni-tuttgart.de/projekte/corplex/Efeagger/

Figure 2. System architecture
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pronouns was created, and they were also changed CARMAX, got a better than blue book trade-in
to the more general pronoun ‘they” and its on old car’(0.9)).
corresponding forms, to avoid personal opinions. b) Some nuggets for the same target express the
same idea, despite their not being identical
3 Evaluation (e.g. “NAFTA needs to be renegotiated to

) . protect Canadian sovereignty'and “Green
Table 1 shows the final results obtained by our Party: Renegotiate NAFTA to protect

approaches in the TAC 2008 Opinion Pilot (the  ~znadian Sovereignty”
rank among the 36 participating systems is sho The meaning of one nugget can be deduced

in brackets for each evaluation measure). Both of ¢.5m another's (e.greasonably healthy food”
our approaches were totally automatic, and the 5,4 “sandwiches are healthy”

only difference between them was the use of t
given snippets in the first one (Al) and not in the
second (A2). The column numbers stand for th@)
following average scores: summarizerlD (1);
pyramid F-score (Beta=1) (2), grammaticality (3);

Some nuggets are not very clear in meaning
(e.g.“hot” , “fun”) .

A snippet can be covered by several nuggets
(e.g. both nugget$t is an honest book”and

“it is a great book” correspond to the same

non-redundancy (4);  structure/coherence  gpninnet it was such a great book- honest and
(including focu_s_and referential clarlty)_ (5); oudr hard to read (content not language
fluency/readability (6); overall responsiveness (7) difficulty)”) .
1 2 3 4 5 6 7 .
Al | 0.357| 4.727| 5.364| 3.409| 3.636| 5.045 On the other hand, regarding the use of the
@ | ©® | e8| @ | u) | 5 optional snippets, the main problem to address is t
A2 | 0.155| 3.545| 4.364 | 3.091| 2.636| 2.227 remove redundancy, because many of them are
(23) | (36) | (36) | (13) | (36) | (28) repeated for the same target, and we have to
Table 1.Evaluation results determine which snippet represents better the idea

' _ for the final summary, in order to avoid noisy
As it can be noticed from Table 1, our systentrelevant information.

performed well regarding F-measure, the first run
being classified 7th among the 36 evaluated. As far1 Measuring the Performance of a
as the structure and coherence are concerned, the Generic Summarization System
results were also good, placing the first approach
in the fourth. Also worth mentioning is the goodSeveral participants in the TAC 2008 edition
performance obtained regarding the overaflerformed the OSP task by using generic
responsiveness, where Al ranked 5th. GeneraBymmarization systems. Most were adjusted by
speaking, the results for A1 showed well-balancedtegrating an opinion classifier module so that th
among all the criteria evaluated, except for notask could be fulfilled, but some were not (Bossard
redundancy and grammaticality. For the secorgt al., 2008), (Hendrickx and Bosma, 2008). This
approach, results were not as good, due to tfect made us realize that a generic summarizer
difficulty in selecting the appropriate opinion glo could be used to achieve this task. We wanted to
sentence by only taking into account the keywordanalyze the effects of such a kind of summarizer to
of the question. produce opinion summaries. We followed the
approach described in (Lloret et al., 2008). The
4 Post-competition tests, experiments main idea employed is to score sentences of a
and improvements document with regard to the word frequency count
(WF), which can be combined with a Textual
When an exhaustive examination of the nuggegntailment (TE) module.
used fo evaluating the summaries was done, walthough the first approach suggested for opinion
found some problems that are worth mentioning. summarization obtained much better results in the
evaluation than the second one (see Section 3.1),
a) Some nuggets with high score did not exist ile decided to run the generic system over both
the snippet list (e.g“When buying from approaches, with and without applying TE, to
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provide a more extent analysis and conclusionm the first approach, has beaten significantly the
After preprocessing the blogs and having all theest F-measure result among the participants of
possible candidate sentences grouped together, WaC 2008 (please see Table 3), increasing its
considered these as the input for the genemerformance by 20% (with respect to WF only),
summarizer. The goal of these experiments was and improving by approximately 80% with respect
determine whether the techniques used for ta our first approach submitted to TAC 2008.
generic summarizer would have a positivélowever, a simple generic summarization system
influence in selecting the main relevantike the one we have used here is not enough to
information to become part of the final summary. produce opinion oriented summaries, since
semantic coherence given by the grouping of
4.2 Results and Discussion positive and negative opinions is not taken into

account. Therefore, the opinion classification stag

We re-evaluated the summaries generated by the,st he added in the same manner as used in the
generic system following the nuggets’ list prOV'de‘éompetition.

by the TAC 2008 organization, and counting

manually the number of nuggets that were covered | SYSTEM |RECALL| PRECISION | F-MEASURE
in the summaries. Thi.S was a tedious task, but it  opsum-1 0592 0.272 0.357
could not be automatically performed because of OpSum-2  0.251 0141 0.155
the fact that many of the provided nuggets were

not found in the original blog collection. Aftereth WF-1 0.705 | 0.392 0.486

manual matching of nuggets and sentences, we TE+WF-1 0.684 0.630 0.639

computed the average Recall, Precision and F- w2 0.322 0.234 0.241
measure (Beta =1) in the same way as in the TAC TE*WE2 | 0292 0.282 0.262

2008 was done, according to the number and
weight of the nuggets that were also covered in the
summary. Each nugget had a weight ranging frogp3
0 to 1 reflecting its importance, and it was codnte
Only once, even thOUgh the information wa$ the evaluation performed by the TAC
repeated within the summary. organization, a manual quality evaluation was also
The average for each value was calculated takiR@rried out. In this evaluation the important aspec
into account the results for all the summaries iWere grammatica“ty’ non_redundancy’ structure
each approach. Unfortunately, we could noind coherence, readability, and overall
measure criteria such as readability or coherescerasponsiveness. Although our participating systems
they were manually evaluated by human experts. obtained good F-measure values, in other scores,
Table 2 points out the results for all the appreachespecially in grammaticality and non-redundancy,
reported. We have also considered the resulige results achieved were very low. Focusing all
derived from our participation in the TAC 2008gyr efforts in improving the first approach,
conference (OpSum-1 and OpSum-2), in order ©pSum-1, non-redundancy and grammaticality
analyze whether they have been improved or neferification had to be performed. In this approach,
From these results it can be stated that the -l\-,ﬁg wanted to test how much of the redundant
module in conjunction with the WF counts, havenformation would be possible to remove by using
been very appropriate in selecting the mogf Textual Entailment system similar to (Iftene and
important information of a document. Although itBalahur-Dobrescu, 2007), without it affecting the
can be thought that applying TE can remove somggality of the remaining data. As input for the TE
meaningful sentences which contained importagystem, we considered the snippets retrieved from
information, results show the opposite. It benefitthe original blog posts. We applied the entailment
the Precision value, because a shorter summagyrification on each of the possible pairs, takimg
contains greater ratio of relevant information. Ofurn all snippets as Text ardlypothesis with all
the other hand, taking into consideration the Fother snippets as Hypothesis and Text,
measure value only, it can be seen that th@spectively. Thus, as output, we obtained the list
approach combining TE and WF, for the sentences$ snippets from which we eliminated those that

Table 2.Comparison of the results

Improving the quality of summaries
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are entailed by any of the other snippets. WRegarding the grammaticality criteria, once we had
further eliminated those snippets which had a high summary generated we used the module
entailment score with any of the remainind.anguage Todl as a post-processing step. The

shippets. errors that we needed correcting included the
number matching between nouns and determiners
SYSTEM F-MEASURE as well as among subject and predicate, upper case

Best system 0534 for sentence start, repeated_words or punctuation

marks and lack of punctuation marks. The rules

Second best system 0.490 present in the module and that we “switched off’,

OpSum-1 + TE 0.530 due to the fact that they produced more errors,

OpSum-1 0.357 were those concerning the limit in the number of

Table 3. F-measure results after improving the systemCOnsecutive nouns and the need for an article

before a noun (since it always seemed to want to
Table 3 shows that applying TE before generatirfgPrrect’Vista” for “the Vista” a.0.). We evaluated
the final summary leads to very good resultgy 0bserV|ng the mistakes that the texts Conta|ned,
increasing the F-measure by 48.50% with respefd counting the number of remaining or
to the original first approach. Moreover, it can b#troduced errors in the output. The results
seen form Table 3 that our improved approachptained can be seenin Table 4.

would have ranked in the second place among all
the participants, regarding F-measure. The mal  Pproblem Rightly corrected Wr°”9'yd
problem with this approach is the long processingy.-nsp 90% °°"fg;j
time. We can apply Textual Entailment in the Noun-det 75% 25%
manner  described  within  the  generic| Upper case 80% 20%
summarization system presented, successive|yRepeated words 100% 0%
testing the relation as Snippetl entails Snippet272912"*'1?9(:n ‘i‘-s"takes %%Zj 24%’@
: ; . : A A
Snippetl+Snippet2 entails Snippet3? and so m.U';pairgd =10 100% 0%

The problem then becomes the fact that thi
approach is random, since different snippets come
from different sources, so there is no order amo
them. Further on, we have seen that ma
problems arise from the fact that extractin
information from blogs introduces a lot of noise. |
many cases, we had examples such as:

At 4:00 PM John said Starbucks coffee tastes great
John said Starbucks coffee tastes great, alway®ge
when reading New York Times.

To the final summary, the important information
that should be added IStarbucks coffee tastes 1o Opinion Pilot in the TAC 2008 competition

great’. Our TE system contains a rule specifying,as 5 difficult task, involving the development of

that the existence or not of a Named Entity in thf?/stems including components for QA, IR, polarity
hypothesis and its not being mentioned in the texfyssification and summarization. Our contribution
leads to the decision of “NO” entailmerior the o ocanted in this paper resides in proposing an

example given, both snippets are malntalneapinion mining and summarization method using
although they contain the same data. different approaches and resources, evaluating
Another issue to be addressed is the ext@ h of them in turn. We have shown that using a
information contained in final summaries that i§aneric summarization system, we obtain 80%
not scored as nugget. As we have seen from i ovement over the results obtained in the
data, much of this information is also valid an‘i{:ompetition, with coherence being maintained by

correctly answers the questions. Therefore, Whgking the same polarity classification mechanisms.
methods can be employed to give more weight to

some and penalize others automatically?

Table 4. Grammaticality analysis

Nhe greatest problem encountered was the fact that
Igrams are not detected and agreement is not

%hade in cases in which the noun does not appear

exactly after the determiner. All in all, using ghi

module, the grammaticality of our texts was

t greatly improved.

5 Conclusions and future work

"http://community.languagetool.org/
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Using redundancy removal with TE, as opposed to Textual Entailment. In Proceedings of the 5th
our initial polarity strength based sentence fittgr ~ International Workshop on Natural Language
improved the system performance by almost 50%. Processing and Cognitive Science (NLPCS 2008),
Finally, we showed that grammaticality can be Pades 22-31, 2008.

. : : mon, M., Aue, S., Corston-Oliver, S., Ringger, E.
Checked _and improved using an IndeF)end(9&a2005. Mining Customer Opinions from Free Text.
solution given by Language Tool.

X . Lecture Notes in Computer Science.
Further work includes the improvement of thgye T chen J. Gui. Z. Li F. CCNU at TAC 2008:

polarity ~ classification component by using proceeding on Using Semantic Method for

machine learning over annotated corpora and otherAautomated Summarization Yield. In Proceedings of
techniques, such as anaphora resolution. As wethe Text Analysis Conference (TAC), 2008.

could see, the well functioning of this componenitiendrickx, I. and Bosma, W.. Using coreference dink

ensures logic, structure and coherence to theand sentence compression in  graph-based
produced summaries. Moreover, we plan to study summarization. In Proceedings of the Text Analysis
the manner in which opinion sentences of conference (TAC), 2008.

; Hu, M., Liu, B. 2004. Mining Opinion Features in
blogs/bloggers can be coherently combined. Customer Reviews. In Proceedings of 19th National

Conference on Artificial Intelligence AAAL.
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