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Abstract  

The BioExcom system aims to automatically annotate speculative sentences in biomedical texts and to categorize them into “new” and 

“prior” speculations. This work highlights a more restrictive way to consider speculations as a source of knowledge for biologists who 

are also interested in finding hypotheses in the biomedical literature. The system is based on the Contextual Exploration processing 

(hierarchical research of linguistic surface markers with the EXCOM computational platform). The BioExcom evaluation is realized 

on the BioScope corpus by manually comparing the BioExcom automatic annotations and the BioScope manual annotations. The 

analysis of diverging annotations was a starting point to build a new version of the system (BioExcom_2) that results from the 

performance improvement of the initial system BioExcom. A corpus BioSpe for the annotation of speculative sentences is established. 

This latter was annotated according the BioExcom characterization of speculation and can be used by machine learning systems. A user 

interface for the automatic annotation of speculative sentences is made available on line.  

 
Keywords: speculation, hypothesis, biology, automatic annotation, text mining 
 

 

1. Introduction 

Recent research in text mining linked to the biological 

domain has made major progress and took into 

consideration the importance of extracting speculation by 

distinguishing between factual statements and uncertainty 

(Medlock 2007, Kilicoglu and Bergler, 2008). This task is 

especially linked to the consideration that Biological 

researchers can be only interested in finding factual 

sentences in the text. Information is consequently 

classified as certain or speculative. These latter are 

considered in this case as hedges since their meaning 

concerns all information that do not belong to the certain 

statements. 

However, biologists can be also interested in extracting 

speculations linked for example to a particular entity 

(Light et al., 2004). This task is important for their 

experimental research as authors are not sure about their 

results and speculations they provide can be a starting 

point for new experiments (De Waard, 2009). The SWAN 

project illustrates an example of the usefulness of such 

statements as it aims to collect hypothetical information 

about the Alzheimer disease in order to use it as 

discussion subjects between researchers (Ciccarese et al., 

2008). The meaning of speculation is in this case more 

restrictive than hedges and is very close to hypothetical 

statements.  

This latter speculation characterization is developed by 

the BioExcom system that aims to answer to the biologists 

needs concerning the speculation extraction in biological 

texts (Desclés et al., 2009). This approach underlines the 

importance of establishing a link between their 

experimental findings and ideas or proposals about 

biological issues provided in the literature without taking 

into account approvals or negations of them. 

The BioExcom system categorizes also speculation into 

“new” and “prior” speculations.  

The annotation methodology is based on the Contextual 

Exploration processing developed in the EXCOM engine 

that requires the use of linguistic resources linked to a 

particular semantic category (speculation in the case of 

the BioExcom system). 

The BioExcom system performance was evaluated on a 

small corpus (Desclés et al., 2009). In this paper, we aim 

to evaluate BioExcom on a large scale using an 

independent corpus like BioScope and also to compare 

the two characterizations of speculation and see in what 

they differ (Szarvas et al., 2008). This evaluation step 

consists in automatically annotating a part of the 

BioScope corpus (14500 sentences) using BioExcom and 

then manually comparing the results (BioScope manual 

annotations and BioExcom automatic annotations). This 

processing reveals an important number of converging 

annotations. In order to evaluate correctly the BioExcom 

system, diverging sentences are manually analyzed with 

the consideration of two hypothesis stating that 

converging sentences are correctly classified (as 

speculative or not speculative sentences).  

We aim in this paper: 

 - To improve the BioExcom system performance basing 

on the comparison between the BioExcom automatic 

annotations and the BioScope manual annotations. 

- To present a new copus BioSpe for the annotation of 

speculative sentences according to the more restrictive 

characterization of speculation. 

 - To present an online user interface that enables the 
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automatic annotation of speculative sentences and their 

categorization  into “new” and “prior” subcategories. 

2. Related Work 

Hyland (1998) proposes a description of hedging
1
 in 

scientific articles by presenting a pragmatic classification 

of hedge cues resulting from the annotation of a corpus of 

molecular biology articles where hedge cues are classified 

as model auxiliaries, epistemic lexical verbs, epistemic 

adjectives, adverbs and nouns. According to the author, 

hedging in scientific articles can be used to weaken 

statements or signal uncertainty. 

In (Friedman et al., 1994) clinical information in patient 

documents are translated into controlled vocabulary using 

semantic grammar based rules. Information is classified 

according to five certainty types namely no certainty, low 

certainty, moderate certainty and cannot evaluate.   

Light et al., (2004) focus on extracting expressions of 

belief by manually classifying sentences  as definite, high 

speculative and low speculative arguing that the low 

speculative level is used to express a statement following 

almost directly from results but not quite whereas high 

speculative statements contain a more dramatic leap from 

the results. This study concluded that it is not possible to 

distinguish between the two statements. A Support Vector 

Machine classifier was also used to automatically classify 

abstract sentences as speculative or definite.  

This work was extended by Medlock and Briscoe (2007) 

and proposes detailed definition of hedge by providing an 

annotation guideline. A weakly supervised 

machine-learning model using SVM is performed to 

classify sentences as speculative or non-speculative using 

other features like part of speech, lemmas and bigrams. 

Szarvas (2008) aims to classify sentences as speculative 

or non-speculative in radiology reports and scientific 

articles using a weakly supervised machine  where feature 

consists of a selection of word extracted either manually 

or automatically. Additional keywords extracted from 

external dictionaries are also used to improve the 

classification performance. 

The system was evaluated on a data set gathered and made 

available by Medlock and Briscoe (2007) and obtained an 

F-Measure of 85% on the Fly Base data set and 75% of 

BMC bioinformatics data set. 

Kilicoglu and Bergler (2008) use knowledge from 

existing linguistic and lexical resources and incorporate 

pattern to build a classifier that enables the speculative 

sentence recognition. The system was tested on new test 

sets: The first one consists of a corpus made publicly 

available by Medlock and Briscoe (2007) whereas the 

second data set was provided by Szarvas et al., (2008). 

In (Morante and Dealmans, 2009) hedging and their 

scopes are detected based on a two stage classification 

task.  A set of classifier is used to identify hedge cues then 

                                                           
1 The term hedging was introduced by Lakoff (1972) to describe 

absence of certainty and is employed to indicate either a lack of 

commitment to the truth value of an accompagnying proposition 

or a desire not to express that commitment categorically. 

the scopes are detected by another set of classifier in the 

second stage. 

Agarwal (2010) focused on detecting hedging and their  

cues in biomedical literature using a supervised algorithm 

trained on the BioScope corpus (Szarvas et al., 2008) and 

obtain an F1 score of 88% and 86% in detecting hedge 

cues and their scope in biological literature and an F1 

score of 93% and 90% in detecting hedge.  

3. The BioExcom System  

According to the BioExcom characterization, speculation 

in the biomedical literature is a proposal about a 

biological issue that is explicitly presented as not certain 

in the paper. This information can deal with working 

hypothesis, possible interpretations or explanations of a 

fact or purely speculative statements (theoretical 

considerations). This implies that statements such as 

deductions, conclusions or demonstration are not 

considered as speculative. 

The BioExcom system aims to annotate speculative 

sentences and to categorize them into “new” and “prior” 

speculations. To detect speculative sentences, BioExcom 

uses the Contextual Exploration processing (Desclés et al., 

2006) that is based on the search for linguistic markers 

(indicators and clues) presented by regular expressions to 

annotate textual segments (which can be a title, a 

paragraph or a clause) depending on a given discursive 

category (definition, result, speculation…).  

As the simple detection of these indicators are, in some 

cases, not sufficient to correctly annotate sentences, the 

Contextual Exploration processing focuses on some other 

linguistic markers (clues) in the indicator context to 

remove ambiguities. Linguistic clues can be positive if 

they enable to confirm an annotation decision or negative 

if they are used to invalidate it.  This process is useful to 

resolve some ambiguous linguistic markers such as the 

“remains  unknown” indicator of the sentences (1) and (2).  

Although both of them use the same indicator, they 

express two different meanings. Indeed, the presence of 

the “whether” clue indicates that the sentence (1) is a 

speculation whereas the “how” clue shows that the 

sentence (2) expresses a lack of knowledge. This latter 

notion deals with open questions without presenting any 

proposal or idea about a subject. 

  

 (1) “Also, whether the signaling activity of Ser is 

similarly regulated by endocytosis remains unknown”. 

 

(2) “How endocytosis of DI leads to the activation of N 

remains unknown.” 

 

Figure1 illustrates the successive steps for the automatic 

semantic annotation:  

- Step1: Looking for indicators in the segment  

- Step 2: Call and execution of the associated contextual 

rules which are triggered by the identification of an 

indicator in the sentence.  

-Step 3: Looking for clues contained in the rule. This  

search can be performed  in the sentence at the right 



or/and at the left of the indicator or even inside the 

indicator.   

-Step 4: Semantic annotation of the segment if all the rules 

conditions are satisfied. 

 

 

 

 

 

 

 

 

 

 

The Contextual Exploration Processing is performed by 

the EXCOM platform (Djioua et al., 2006) (Alrahabi and 

Desclés, 2009) that enables to automatically annotate 

texts according to a given view point (definition, 

results...). The system general architecture is described in 

Figure 2. Texts are segmented using a list of typographical 

signs. The obtained segments (which can be sections, 

paragraphs or sentences) are then automatically annotated 

using the Contextual Exploration processing. 

In BioExcom the speculation linguistic markers 

extraction and the Contextual Exploration rules 

construction were carried out by a biologist and a linguist 

on about seventy biological texts. The BioExcom 

annotation process requires thirty Contextual Exploration 

rules based on twenty semantic and grammatical indicator 

categories (Desclés et al., 2009). 

The detection of speculative sentences requires the use of 

different linguistic types such as nouns, modality verbs, 

adverbs and conjunction (Desclés et al., 2009). 

In some cases, the simple presence of some markers was 

sufficient to annotate a sentence as a speculation such as 

“may” modality verb in the sentence (3). Other indicators 

require a context analysis by looking for additional clues 

in the sentence to validate or not the annotation decision 

such as the “remains unknown” indicator in the sentence 

(1). 

 

(3) “Solute transport by GmNod26 may be related to a 

role in osmoregulation of the peribacteroid space”.  

 

The categorization of speculative sentences into           

“new“ and “prior” subcategories task was based on the 

search for some specific verbal aspects and also specific 

linguistic clues. Indeed, to annotate a sentence as a “new 

speculation”, BioExcom looks for the absence of 

bibliographic citation or the presence of specific words 

such as “in this study” in the sentence.  

The annotation of a sentence as “prior speculation” 

depends on the presence of bibliographic citation and 

some specific words like “recent report” as positive 

clues. 

4. BioExcom Evaluation 

The speculation detection task was first evaluated on a 

small corpus and enabled to prove the method’s 

effectiveness (Desclés et al., 2009). A following step is 

realized in this study in order to evaluate the BioExcom 

performance on a large scale concerning the detection of 

speculative sentences using a new corpus like BioScope 

(Szarvas et al., 2008). It consists of three parts namely 

medical free texts, biological full papers and biological 

scientific abstracts. Only the biological full papers and the 

biological scientific abstracts parts (consisting of 9 

full-texts and 1273 abstracts) of the BioScope corpus 

were analyzed because the BioExcom system is 

especially interested in analyzing the biomedical 

scientific domain. 

Figure 1: The contextual exploration processing: 
search for an indicator and then for some clues in 
a contextual space (a sentence or a clause in our 
case) according to some associated rules (IND is 
indicator and CL1...CLn are clues. 

Figure 2: Overview of Excom processing (Alrahabi 
and Desclés, 2009) 



 

 

 

 

 

 

The BioScope two parts annotations tags were first 

removed then automatically segmented and annotated by 

the BioExcom system (steps are presented in Figure 3).  

BioExom automatically annotated 1830 sentences (341 

sentences from full text papers and 1489 sentences from 

the abstracts corpus part). 

The evaluation results were calculated according to the 

BioExcom segmentation due to the presence of a few  

 

 

 

 

 

 

sentences that were not segmented exactly in the same 

way by BioExcom and BioScope.  The categorization into 

“new” and “prior” speculation was not taken into 

consideration during the evaluation process.                                                                                                                                                                                                                                                                                                                                             

Table1 illustrates the comparison results of the BioExcom 

and the BioScope annotations. The evaluation results are 

presented in table 2. The Precision is approximately 93% 

in average (calculated from the total of segments of the 

Table 1: Statistics of the manual checking of the BioScope and BioExcom annotation (annotation decision 

spe=speculation, not Spe=not speculation)  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
Manual 
Checking  

 
(A) Diverging annotations 

 
(B)  Converging annotations 

(A1) Sentences 
annotated by 
BioExcom and not 
by BioScope  

(A2) Sentences 
annotated by 
BioScope and not 
by BioExcom 

(B1)  
Sentences 

annotated by 
BioExcom and 

BioScope 

(B2) 
Sentences 

not annotated by 
BioExcom and 

BioScope Spe    97 379 

No Spe    17 437 

Uncharacterized      5 49 

Total  119 865 1711 12 652 

Figure 3: BioExcom large scale evaluation: comparison with the annotations of the BioScope corpus part 
spe=speculation, not spe=not speculation, Uncharac=Uncharacterized 

    BioScope

1830 annotated segments

BioExcom

2576 annotated segments

  Comparison

- Removing tags

 (B1) Sentences 

annotated by 
BioScope and by 

BioExcom

(A) Diverging annotation decision: Sentences 
annotated either by BioScope or BioExcom

(B2) Sentences 
not annotated 

by BioScope and 

BioExcom

(A2) Sentences 
annotated by 

BioScope and not by 
 BioExcom

(A1) Sentences 
annotated by 

BioExcom and not by  
BioScope 

(A11) spe 

(B) Converging annotation decision: Sentences 
annotated by both BioScope and BioExcom

14500  segments 

(A12) Not spe 
 (A13) Uncharac (A22) Not spe 

(A21) spe 

BioExcom performance improvement

Divergence annotations Converging annotations

- Automatic annotation



two corpora) and the Recall is approximately 68% (in 

average). Comapred to the BioExcom first evaluation 

(Desclés et al. 2009), the recall dramatically falls. 

 

 

 Precision Recall F-Measure 

Full Text 
Papers 

89,35 62,92 73,84 

Abstracts 94,75 68,83 79,74 

 

Table 2: Summary of raw results for the BioExcom 

evaluation  

 

In order to evaluate the performance of BioExcom 

according to its own definition of speculation and to 

analyze the observed low Recall (Table 2), annotated 

sentences were compared. 

The annotations comparison reveals the presence of two 

sentences categories (converging and diverging 

sentences). The sentences analysis task was performed by 

a biologist and two linguists not allowed to communicate 

with each other and did not know whether the annotations 

were performed by BioScope or BioExcom. Conflicts
2
 

were resolved by discussions during regular meetings and, 

in case of important uncertainty for at least two annotators, 

the sentences, called uncharacterized (54 in total), were 

not taken into consideration. 

Converging annotations (B) (evaluated on a sample of the 

BioScope corpus part): 

The converging annotations (B sentences group) contain 

sentences annotated by both BioExcom and BioScope 

(the B1 sentences group) and also sentences annotated 

neither by BioExcom nor by BioScope (the B2 sentences 

group). The evaluation process is based on the hypotheses 

that BioExcom and BioScope, when converging (case of 

annotation or not annotation), took the right decision.  

A first hypothesis states that all the sentences that belong 

to the B1 sentences group are speculative what means that 

BioExcom and BioScope did not wrongly consider a 

non-speculative sentence as a speculation. A second 

hypothesis states that the B2 sentences group does not 

contain speculative sentences (B2∩spe= Ø). This 

suggests that BioExcom and BioScope did not forget to 

annotate a same speculative sentence. 

The validation of the BioExcom large scale evaluation 

requires the analysis of the two previously presented 

hypotheses. To realize this task, we chose to evaluate 

manually a random sample of 10% of the BioScope part 

corpus that was initially evaluated. This corpus sample 

consists of 2 full texts and 130 abstracts (1823 sentences).  

After removing the annotations tags, the sample was 

manually annotated by three evaluators that were not 

allowed to communicate with each other except to discuss 

ambiguous cases. Annotations agreement between the 

evaluators implies a validation of a decision (whether the 

decision concerns a sentence annotation or not).  
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 The annotation guidelines is available on 
www.bio-excom.net/corpus.htm 
 

The sample evaluation results are presented in table 3 and 

confirm the validation of the two hypotheses concerning 

the agreement between BioExcom and BioScope. 

The sample evaluation reveals that sentences which were 

not considered as speculation by both BioExcom and 

BioScope) contain some speculative sentences. Indeed, 

BioExcom and BioScope forgot to annotate 16 

speculative sentences (from a total of 265 speculative 

sentences found in the sample) dealing with the same 

linguistic marker.  

For example, in the sentence (4), the indicator “evidence 

that” is not used as a linguistic marker by both BioExcom 

and BioScope to annotate speculation. 

 
 (4) “Athough NF-AT has not been cloned or purified, 
there is evidence that it is a  
major target for immunosuppression by cyclosporin A 
(CsA) and FK506 (refs 2-7)”. 

 

  Sentences from the 
sample that were 
annotated by  
BioExcom and 
BioScope as 
speculation 

 Sentences from the 
sample that were 
not annotated by 
BioExcom and 

BioScope as 
speculation 

Spe 265 16 

Not Spe 2 1540 

Total 267 1556 

 

Table 3: Summary of the manual evaluation results of the 

corpus sample (Spe=speculation, Not spe=Not 

speculation) 

 

Diverging annotations (A): 

This category deals with sentences that belong to either 

BioExcom annotations (A1 sentences group) or BioScope 

annotations (A2 sentences group) but not by both of 

them. . The manual checking of these diverging sentences 

showed that an important number of not speculative 

sentences are annotated by BioScope (the A2 ∩ Not Spe 

sentences group). This step reveals some critical points 

concerning the BioScope corpus. 

First, the sentences comparison test confirms that 

BioScope and BioExcom do not have the same 

speculation characterization. Indeed, according to the 

BioExcom speculation view, information in biological 

papers depends on different certainty level namely certain 

statements (results, data, observation…), uncertain 

statements (speculation) and intermediary statements 

(demonstration, deduction….). Sentences expressing 

deductions or demonstrations (intermediary statements 

according to BioExcom) are not considered as speculative 

while BioScope annotated some of them. For example, 

the sentence (5) and (6) are annotated by BioScope 

whereas the indicator “can be deduced that” in the 

sentences (5) and “indicate that” in the sentence (6) are, 

according to the BioExcom speculation characterization, 

used to express rather a deduction than a speculation. 

Indeed these sentences present things more or less as 

certain.  

http://www.bio-excom.net/corpus.htm


This characterization is in agreement with Thompson et 

al., (2008) who also showed that these linguistic markers 

can be used to detect deductive statements and treated the 

speculative one in another Knowledge Type category. In 

this view, the case of “indicate that” is interesting to be 

detailed. Whereas many studies use it as a linguistic 

marker of speculation, Kilicoglu and Bergler (2008) 

moderated its speculative meaning by highlighting the 

additional need to take into account its context. 

 

(5) “It can be deduced that the erythroid ALAS precursor 

protein has a molecular weight of 64.6 kd, and is similar 

in size to the previously isolated human.” 

 

(6) “These findings indicate that corticosteroid resistance 

in bronchial asthma cannot be explained by abnormalities 

in corticosteroid receptor characteristics”. 

 

Second, some wrong annotations are detected during the 

manual annotation process which is the case in sentences 

(7) and (8). Indeed, the indicator “or” present in the 

sentence (7) can be replaced by “and” which implies that 

the sentence rather deals with factual information than 

speculation.  

In addition, in the sentence (8), the indicator “could” is 

used to express the past form of the verb “can” and not its 

conditional form. 

 

 (7)  “To perform such a comparison, the EOCT predictor 

(Expression, Orthology, Combined and Transitive 

modules) was trained on datasets consisting of either 

equal numbers of positives and negatives or 100 times 

more negatives than positives and then tested on both 

types of datasets”.  

 

(8) “The c-erbA-dependent activation of this CAII 

reporter construct could only be suppressed by very high 

amounts of v-erbA.” 

 

Third, BioScope annotates sentences expressing “lack of 

knowledge” or “open questions” as speculation (case of 

sentences (9) and (10)) which is contradictory to the 

BioExcom annotation purpose since it considers that 

sentences dealing with “lack of knowledge” or “open 

question” do not provide any proposal. 

 
(9) “Because point mutagenesis cannot distinguish 
between family members, it is not known which  
protein activates 5”. 
 
 (10) “The mechanism by which progesterone causes 
localized suppression of the immune response  
during pregnancy has remained elusive” 
 

 

 

 

 

 

 

Finally, BioScope did not annotate a group of speculative 

sentences. As an illustration, the following sentence is 

clearly a speculation (“We hypothesize that”) but was not 

annotated in the BioScope corpus. 

   

(11) “We hypothesize that a mutation of the hGR 

glucocorticoid-binding domain is the cause of cortisol 

resistance”.  

 

From this work, the BioSpe
3
 corpus was established and 

made available on line
4
. It is based on the converging 

sentences between the BioExcom automatic annotations 

and the BioScope manual annotations (the correctness of 

these annotations has been checked on a sample presented 

in the analysis of converging annotations part) and the 

manual annotations of diverging sentences 
To correctly evaluate the BioExcom system, we 
recalculate the precision, recall and F-Measure, according 
to the BioSpe corpus of speculations (results are 
illustrated in table 4). Corrected Precision, Recall and 
F-Measure are respectively around 99%, 83% and 90% 
(averages calculated from the total of segments of the two 
corpora). 
 

 Precision Recall F-Measure 

Full Text Papers 97,63 77,46 86,39 

Abstracts 99,39 83,93 91,01 

 
Table 4: BioExcom evaluation based on the BioSpe 

corpus 

 

Although the evaluation result was good, the manual 

comparison of diverging sentences shows that a group of 

speculative sentences were not detected by BioExcom as 

it is shown in table 1 (the A2 ∩  spe sentences group). 

The study of these sentences is considered as a starting 

point to improve the system performance. Speculative 

sentences of the A2 group are first analyzed then 

categorized according to their speculation linguistic 

markers. From this work, some new linguistic markers are 

added to existing rules or new rules are built. 

For example, the indicator “appear to/that” of the 

sentence (12) is now recognized by BioExcom. 

 

 (12) “These different requirements for Dl and Ser appear 

to primarily result from their non- overlapping expression 

patterns rather than from distinct signaling properties”. 

 

The performance improvement of BioExcom system 

results are presented in table 5 and show that the system 

was able to automatically annotate 75,73% of the initially 

not detected sentences group after updating the linguistic 

resources but 24,27% of them were still not automatically 

detected due to the lack of the accurate linguistic markers 

(indicators or complementary clues). 
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 The BioSpe corpus contains (B) sentences group and 

speculative sentences from the (A1) and the (A2) 
sentences group. 
4
 www.bio-excom.net/corpus.html 



 

 

 

Indeed, BioExcom was unable to annotate a group of 

speculative sentences dealing with the “could” indicator 

such as the sentence (13). In order to avoid noisy 

annotations, the BioExcom system only annotates a 

sentence with the “could” marker when there is 

conditionality or a possibility clue such as “if”, “whether” 

since the “could” marker can express either the past form 

or the conditional form (in this case the sentence is 

speculative). In the sentence (13), there is no clue which 

could take off the ambiguity. 

 

 (13) “The observed patchy distribution could be caused 

by horizontal transfers and extinctions of Transib 

transposons in eukaryotic species”. 

 

Other sentences with the “or” indicator were also not 

annotated. Indeed, the presence of this marker in a 

sentence does not automatically mean that it deals with a 

speculation. For example, in sentence (14), the indicator 

“or” expresses a speculation whereas the sentence (15) 

(which also was annotated by BioScope) does not express 

a speculation. 

 

 

 

 

(14) “By competition analysis with transcription factor 

consensus sequence oligonucleotides and by 

immunosupershift, transcription factor SP-1 or a closely 

related protein was shown to bind to this regulatory 

element”. 

 

(15) “The CD34+ myelomonocytic cell line KG1 

differentiates into dendritic-like cells in response to  

granmulocyte-macrophage CSF plus TNF-alpha, or PMA 

(with or without the calcium ionophore ionomycin, or 

TNF-alpha), with different stimuli mediating different 

aspects of the process”. 

5. An Online User Interface 

We present a user interface
5
 provided on line that is based 

on the improved (BioExcom_2) linguistic resources and 

aims to automatically annotate speculative sentences and 

to categorize them into “new” and “prior” speculation. 

The output text annotation is presented in figure 4. 

6. Conclusion  

The aim of our work was to evaluate the BioExcom 
system on a large scale. This task consisted to 
automatically annotating a part of the BioScope corpus. 
The comparison between the BioExcom automatic 
annotations and the BioScope manual annotations was 
useful to improve the BioExcom performance. A corpus 
BioSpe resulting from the evaluation task is built 
according the BioExcom speculation characterization. 
This corpus is made available on line and can be useful for 
machine learning systems. We have also presented in this 
study a user interface for the automatic annotation and 
categorization of speculative sentences. 

                                                           
5
 http://www.bio-excom.net/acces.php 

 Speculative  
sentences previously 

annotated by 
BioScope and not by 

BioExcom 

Detected by BioExcom after 
improvement 

287 

Undetected by BioExcom 
after  improvement 

92 

Total 379 

Table 5: The BioExcom system performance improvement 

Figure 4: Annotated text visualization (application output) 

http://www.bio-excom.net/acces.php
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