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Abstract

Question answering is different from infor-
mation retrieval in that it attempts to an-
swer questions by providing summaries
from numerous retrieved documents rather
than by simply providing a list of docu-
ments that requires users to do additional
work. However, the quality of answers that
guestion answering provides has not been
investigated extensively, and the practical
approach to presenting question answers
still needs more study. In addition to fac-
toid answering using phrases or entities,
most question answering systems use a sen-
tence-based approach for generating an-
swers. However, many sentences are often
only meaningful or understandable in their
context, and a passage-based presentation
can often provide richer, more coherent
context. However, passage-based presenta-
tions may introduce additional noise that
places greater burden on users. In this
study, we performed a quantitative evalua-
tion on the two kinds of presentation pro-
duced by our online clinical question
answering system, AskHERMES
(http://lwww.AskHERMES.oryy The over-

all finding is that, although irrelevant con-
text can hurt the quality of an answer, the
passage-based approach is generally more
effective in that it provides richer context
and matching across sentences.
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Question answering is different from informa-

tion retrieval in that it attempts to answer ques-
tions by providing summaries from numerous

retrieved documents rather than by simply pro-
viding a list of documents for preparing the user
to do even more exploration. The presentation of
answers to questions is a key factor in its effi-
ciently meeting the information needs of infor-

mation users.

While different systems have adopted a variety
of approaches for presenting the results of ques-
tion answering, the efficacy of the use of these
different approaches in extracting, summarizing,
and presenting results from the biomedical lit-
erature has not been adequately investigated. In
this paper, we compare the sentence-based ap-
proach and the passage-based approach by using
our own system, AskHERMES, which is de-
signed to retrieve passages of text from the bio-
medical literature in response to ad hoc clinical
questions.

2 Background

2.1 Clinical Question Collection

The National Library of Medicine (NLM) has
published a collection of 4,653 questions that
can be freely downloaded from the Clinical
Questions Collection websftand includes the
questions below:

1 http://clinques.nim.nih.gov/JitSearch.html
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Question 1: fhe nmxinum dose of estradiol
valerate is 20 mlligrans every 2 weeks. W
use 25 nilligrans every nmonth which seens to
control her hot flashes. But is that ade-
quate for osteoporosis and cardiovascul ar

di sease prevention?”

Question 2: thild has pectus carinatum Ra-
diologist told Dr. X sonetines there are as-
sociated congenital heart problems. Dr. X
wants to study up on this. Does the patient

have these associ ated probl ens?”

Such examples show that clinicians pose com-
plex questions of a far greater sophistication
than the simple term searches that typical infor-
mation retrieval systems require as input. Ask-
HERMES, however, has been designed to
handle such complexity as it encounters it.

2.2 Result Presentation

In recent years, there has been an emergence of
numerous search engines — both open domain
and domain-specific — as well as question an-
swering systems, and these systems have em-
ployed a variety of methods for presenting their
results, including the use of metadata, sentences,
snippets, and passages. PubMed (Anon 2009a)
and EAGLi (Anon 2009b), for example, use ar-
ticle metadata to present their results, and the
combination of title, author name and publica-
tion name that they use works like the citation at
the end of a paper to provide users with a gen-
eral idea of what the listed article is about. On
the other hand, AnswerBus (Anon 2009c) and
AnswerEngine (Anon 2009d) extract sentences
from relevant articles, then rank and list them
one by one to answer the questions that users
have. In response to a query, Google and other
general search engines provide the title of a
work plus a snippet of text to provide metadata
as well as multiple matching hints from articles.
In response to user questions, Start (Anon
2009e), Powerset(Anon 2009f) and Ask (Anon
20099g) provide a single passage as output, mak-
ing them ideal for answering simple questions
because they do not require users to access and
read extra articles in order to answer the ques-
tions they have.

Each of these methods of presentation has
strengths and weaknesses. First, a strength of
using metadata is that it provides a way for dis-
covering the general idea of an article, but it
does not explain to a user why the article is rele-
vant to the query or question, making it difficult
to decide whether it is worth the time and effort
to access the listed article to read more. An ap-
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proach presenting a single sentence in response
to a query can result in a good answer if the user
is lucky but typically provides a limited idea of
what the target article contains and demands that
users access the source of the item to learn more.
A snippet-based approach can provide a hint as
to why the target article is relevant, but snippets
are limited in that they are composed of seg-
ments and usually cannot be read at all; even
presenting a snippet with metadata as Google
does is not suitable for adequately answering
many questions.

We propose a passage-based approach in which
each passage is constructed by coherent sen-
tences. The approach we propose is sintdar
that used by Start and Ask, but these systems
have limited knowledge bases and require que-
ries to be written using very specific question
types. On the other hand, our system will be able
to answerad hoc questions (that is, questions not
limited to specific types). Furthermore, the sys-
tem we propose will be oriented toward answer-
ing questions in the biomedical community, a
field in which automated question answering
and information retrieval and extraction are in
strong demand.

3 Passage-Based Approach versus Sen-
tence-Based Approach

We define as sentence-based approaches those
approaches that return a list of independently
retrieved and ranked sentences. Although all the
sentences are assumed to be relevant to the ques-
tion, there are no assumptions of their relation-
ship with each other. On the other hand, a
passage-based approach is defined as one that
returns a list of independently retrieved and
ranked passages, each of which can comprise
multiple tightly coupled sentences.

The passage-based approach has two benefits:

1. It provides richer context for reading
and understanding.

2. It provides greater evidence for relevant
ranking of the passage by matching
across sentences.

For example, in Figure 1, the passage-based out-
put of the top results of AsSkHERMES pertains
to the question “What is the difference between
the Denver ii and the regular Denver develop-
mental screening test?” The first answer is a
passage with two sentences; the first sentence in
the passage informs users that there have been



criticisms of the “Denver Developmental
Screening Test,” and the second sentence shows
that “Denver II” addressed several concerns of
the “Denver Developmental Screening Test.”
The two sentences indicate that the article will
mention several issues that answer the question.
And the second passage directly shows the an-
swer to the question: The criteria to select Den-
ver |l and the difference between the two tests.

If we use the sentence-based approach (see Fig-
ure 2), the sentences in the first passage will be
ranked very low and might not appear in the re-
sults because both of them contain only one of

the screening tests mentioned in the question.
The second passage will be reduced to only the
second sentence, which is an incomplete answer
to the question; consequently, the user may re-
main uninformed of the selection criteria be-
tween the two screening tests without further
examination of the article. Figure 2 shows the
sentence-based output of the same question. A
comparison of the examples in the figure clearly
shows how the results of the query are affected
by the two approaches. The first result is incom-
plete, and the second and third results are irrele-
vant to the question although they have many
matched terms.

Clustered Answers Ranked Answers Content Clusered Answers

[denver developmental screening test, denver i, test]

original test..[Wade;1992]{Human}

[between, denver developmental screening test, denver ii]

You asked:what is the difference between the denver ii and the regular denver developmental screening test

e Despite widespread usage of the original Denver Developmental Screening Test, there have been
criticisms of the tool. The updated Denver Il tool addresses several concerns associated with the

* The final selection of the 125 Denver Il items was based on the following criteria: ease of administration
and scoring, item appeal to child and examiner, item test-retest and inter-rater reliability, minimal
"refusal" scores, minimal "no oppertunity” scores, minimal subgroup differences, and a smooth step-like
progression of ages at which 90% of children could perform the tasks. The major differences between
the Denver Il and the Denver Developmental Screening Test are: 1) an 86% increase in language
items; 2) two articulation items; 3) a new age scale; 4) a new category of item interpretation to identify
milder delays; 8) a behavior rating scale; and 7) new training materials..[Frankenburg: 1992]{Human}

Figure 1. AskHERMES’ passage-based output for thestion “What is the difference between the Den-
ver ii and the regular Denver developmental scregtést?”

Clustered Answers Ranked Answers Content Clusered Answers

[between, denver developmental screening test, denver ii]

Frankenburg:1992){Human}

[denver ii developmental screening test, developmental]

Kinzler;2001){Human}

[denver developmental screening test, ii, test]

You asked:what is the difference between the denver ii and the regular denver developmental screening test

* The major differences between the Denver Il and the Denver Developmental Screening Test are:
1) an 86% increase in language itemns; 2) two articulation items; 3) a new age scale; 4) a new category of
item interpretation to identify milder delays; 6) a behavior rating scale; and 7) new training materials..

e The Denver Il Developmental Screening Test was used to assess developmental skills..

* This was achieved by a prospective evaluation, from November/1995 to Aprilf2000, of 43 HIV infected
children {group I} and 40 HIV seroreverters children (group ll} through neurclogical exam and
neurodevelopmental tests: Denver Developmental Screening Test (DDST) and Clinical Adaptive
Test/Clinical Linguistic and Auditory Milestone Scale (CAT/CLAMS)..[Bruck;2001){Human}

Figure 2. AskHERMES' sentence-based output forgiestion “What is the difference between
the Denver ii and the regular Denver developmesuedening test?”
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While the results shown in Figures 1 and 2 suggesince-based approach answers the question. How-
that a passage-based approach might be better tleaar, the passage-based approach does not answer
a sentence-based approach for question answerittgg question until the fourth passage, and when it
this is not to say that passage-based approachesdwoes, it outputs the same core answer sentence that
infallible. Most importantly, a passage-based apvas provided in the sentence-based approach. Ad-
proach can introduce noisy sentences that place ditionally, the core sentence is nested within a
additional burden on users as they search for tigeoup of sentences that on their own are only mar-
most informative answers to their questions. Iginally relevant to the query and in effect burg th
Figure 3, the first sentence in the output of semnswer.

Question:which infants are candidates for synagis (respiratory-syncytial-virus immune
globulin) and when should it start?

Sentence-hased Approach

1. Palivizumab { Synagis) and respiratory syncytial virus intravenous immune globulin are licensed by the US Food
and Drug Administration for the prevention of severe lower respiratory tract infections caused by respiratory
syncytial virus in infants with bronchopulmonary dysplasia, infants with a history of premature birth {< or =35 weeks
gestational age) and children with hemodynamically significant congenital heart disease [Silvia 2005 {Human}

2. Ta determine autcorme and length of stay (LOS) forinfants younger than 2 years of age admitted to hospital for respiratory syncytial virus (REV) infection
and to perform a cost-benefit analysis of prophylaxis with RSY gamma-globulin {Respigam; CSL Laboratories, Melbourne, Victaria, Australia) and monoclonal
antibody { Synagis, Abbott Australasia, Kurnell, NSW, Australia) in the Australian contest. [Mums 2001 {Human}

Passage-based Approach

1. Human metapneunavirus (hMPY) is a newdy recagnized pathogen that like its better-known relative, human respiratory symeytial virus (hRSY), appears to
he ubiguitous and an important cause of respiratory disease in diverse subpopulations. Mo antivirals orvaccines are currently approved for the treatment or
prevention of hMPY infections. However, tibavirin is licensed to treat serious hRSV-induced infections in children and immune globulin designed far
intravenous administration (i.v.1G) and palivizumab {Synagis), a humanized manoclonal antibody preparation, have been utilized as altematives to vaccines
for preventing or reducing the severity of infections caused by this virus. Because hoth ribavirin and iw1G have broad viral specificities, studies were
performed to compare the ability of these two agents ta inhibit the replication of hRSY and hMPY intissue culture-based assays. [Philip: 2003 Human}

2 The Food and Drug Administration recently approved the use of palivizumab {pal-vizh-mab), an intramuscularly administered monoclonal antibody preparation.
Recommendations for its use are based on a large, randomized study demonstrating a 55% reduction in the risk of hospitalization attributable to respiratory
syncytial virus (R5Y) infections in high-risk pediatric patients . Infants and children with chronic lung disease (CLD), formedy designated bronchopulmonary
dysplasia, as well as prematurely barn infants without CLD experienced a reduced number of hospitalizations while receiving palivizumab compared with a
placebo. Both palivizumab and respiratory syncytial virus immune globulin intravenous (RSV-1G1Y) are available for protecting high-risk children against
sefious camplications from RSV infections. Palivizurmab is preferred for most high-risk children because of ease of administration {intramuscular), lack of
interference with measles-mumps-rubella vaccine and varicella vaccine, and lack of complications associated with infravenous administration of human
immune globulin products. REV-IGIY, however, pravides additional protection against other respiratory viral ilinesses and may be preferred for selected
high-risk children including those receiving replacement intravenous immune globulin because of undedying immune deficiency or human immuna-
deficiency virus infection. For premature infants about to be discharged from hospitals during the RSY season, physicians could consider administering RSW-
1GIY far the first month of prophylaxis. Most of the guidelines from the American Academy of Pediatrics for the selection ofinfants and children to receive
RSV-prophylaxis remain unchanged. Palivizumat has been shawn to provide benefit for infants whao were 32 to 35 weeks of gestation at birth. RSV-1G 1V is
contraindicated and palivizumab is not recommended for children with cyanotic congenital heart disease. The number of patients with adverse events
judged to be related to palivizumab was similar to that of the placebo group (11% vs 10%, respectively); discontinuation of injections for adverse events related
to palivizumab was rare. [null 1998 Human}

3. Respiratory syncytial virus (R5Y) continues as an emerging infectious disease not only among infants and children, but also for the immune-suppressed,
hospitalised and the elderty. Ta date, ribavirin irazaole, ICK Pharmaceuticals, Inc ) remains the only therapeutic agent approved for the treatment of RS
However, its clinical benefits are small and occur anly in a fraction of RSV-infected patients. The prophylactic administration of palivizumab { Synagis,
Medimmune, Inc.) is problematic and costly and, therefare, anly recommended for use in high-riskinfants. Cleary, the need for an effective and safe drug
rermaing high. This review discusses several different antisense approaches and compares them with traditional strategies, such as RSV-targeting antibodies
and antiviralz, as well as developments inwvaccine research. [Hagen 2005 Human}

4. Therefore, protection of high-risk infants is possible only by passive prophylaxis with specific antibodies. Palivizumab
{ Synagis) and respiratory syncytial virus intfravenous immune globulin are licensed by the US Food and Drug
Administration for the prevention of sewvere lower respiratory tract infections caused by respiratory syncytial virus in
infants with bronchopulmonary dysplasia, infants with a history of premature birth (< or =35 weeks gestational age)
and children with hemodynamically significant congenital heart disease. Palivizumab is a humanized monoclonal
antibody produced by recombinant DMNA technology, directed to an epitope in the A antigenic side of the F-protein of the
respiratory syncytial virus. [Silvia 2005{Human}

Figure 3. An example comparing the sentence-bgseach and passage-based approach

_ _ 2003) and a sequence sensitive ranking strategy
4 Evaluation Design similar to ROUGE (F. Liu and Y. Liu 2008). An

in-house query-oriented clustering algorithm was
To evaluate whether the passage-based presenf&sq 1o construct the order and structure of the fi

tion improves question answering, we plugged tWey| hierarchical presentation. The difference be-
different approaches into our real system by makyeen the two approaches is the unit for ranking
ing use of either the passage-based or the sentenggy presentation. A passage-based approach takes
based ranking and presentation unit constructqpe passage as its primary unit, with each passage
Both of them share the same document retrievg)nsisting of one or more sentences. Those sen-

component, and they share the same ranking afhces in the passage are extracted from the adja-
clustering strategies. In our system, we used & defynt matching sentences in the original article.
sity-based passage retrieval strategy (Tellex .et al
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To evaluate the difference between the passaggouped into the first cluster, followed by the<lu
based presentation and sentence-based presetda-of units that incorporate keyword synonyms,
tion, we randomly selected 20 questions froldMLS concepts, etc. The units that appear syn-
4,653 clinical questions. A physician (Dr. Johronymous are in the clusters with the same parent
Ely) was shown the corresponding passage-basddster. Figure 4 shows an example of the top
and sentence-based outputs of every question dmdnch of the clusters for the question “What & th
was then asked to judge the relevance of the outpgldse of sporanox?” in which the answers are or-
and which output had the higher quality answeganized bysporanox and dose as well as their
Because physicians have little time in clinical sesynonyms.

tings to be sifting through data, we presented only

the top five units (sentences or passages) of butpu

for every question. 5 Evaluation Result and Discussion

We classify physician evaluations as being of the

traconazole/zporanox, acid/doseldru . ) e - .
[ P = following four types and plot their distribution in

[traconazole/zporanox, doseldrug] Figure 5:
[traconazolelzporanox, dose] « Hard Question: The question is considered
@ In fasted and fed normal diet group, AU difficult because it is patient-specific or

unclear (that is, it is a poorly formed ques-
tion), e.g., “Multiple small ulcers on ankles
and buttocks. No history of bites. | sent

[traconazolefzporanox, drug]
o Sporanox= itraconazole/HP-beta-CD
o Oraly doged itraconazole ([TZ) comp

o Itraconazole [ Sporanox) 200 mg. b.i him for a complete blood count (cbc) and

blood sugar but | don't know what these
[traconazole, dose] are.”

o These resutts demonstrate that the SEQ » Failed Question: Neither approach can find

o Itraconazole pharmacokinetic studies any relevant information for the question.

© The pharmacoeconomic mpact was mg  Passage Better: Passage-based approach

@ While on itraconazole, a 48% reductiy presents more useful information for an-

o The aim of this study was to elucidate

swering the question.

raconazole, dosefdrug) « Sentence Better: Sentence-based approach
o Adminiztering itraconazole with cyclo provides the same amount of useful infor-
o Thiz reduction in cyclozporine dose re mation while reducing the effort required

by the passage-based approach.
[traconazole, acid/drug]
o A mixed polymeric micelle formulation o

[traconazole, drug) Sentence Hard
o Itiz concluded that, in addition to drug Better Question
Figure 4. A partial screenshot of AskHERMES 15% 20%

illustrating hierarchical clustering based on the
question “What is the dose of sporanox?”

For answer extraction, we built a hierarchica Passage Failed
weighted-keyword grouping model (Yu and Cag Better Question
2008;Yu and Cao 2009). More specifically, in us- 400 25%

ing this model we group units based on the pres 0

ence of expanded query-term categories:
keywords, keyword synonyms, UMLS concepts,
UMLS synonyms, and original words, and we then
prioritize the groups based on their ranking. For
example, units that incorporate keywords are

Figure 5. Distribution of the defined Evaluation
categories
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The evaluation data is shown in Table 1. In odion “One year and 10-month-old boy removed
study, the score range is set from 0 to 5 with tifeom his home because of parental neglect. Care-
value O referring to answers that are totally &rel taker says he often cries like he's in pain, pbgsib
vant to the question and the value 5 meaning thesilbdominal pain. Not eating, just drinking liquids,
is enough information to fully answer the questiomot sleeping. The big question with him: "is it
Our results show that the passage-based approaomething physical or all adjustment disorder?"”
is better than the sentence-based approach (p-valhere is a great deal of description of the bog, @n
< 0.05). variety of common symptoms are also provided.
AskHERMES found a passage containing all of the
Table 1. Quantitative measurement of the answeidlowing extracted words: “availability, because,
generated by both approaches to the 20 questionbefore, between, changes, children, decrease, dis-

No. | Passage-based Sentenceasel | S1EI0R00E" U0, cang, govg nerecse; e
' approach scorg approach score L i’ Y ’ Y
often, one, patient/patients, physical, recom-
1 3 1 mended, routinely, specific, still, symp-
2 2 0 tom/symptoms, two, urine, used, women,
3 2 0 treat/treated/treating/therapy/treatment/treatments
4 0 0 and work.” But since these words are so commonly
5 0 0 used in a variety of scenarios, the output passage
6 1 0 off-topic.
7 3 1
g g 8 For very simple questions,_ t_he sentence—_based ap-
10 0 0 proaqh works well for providing answers in a very
11 1 2 concise form. For example, the question “what is
12 1 2 the dose of zyrtec for a 3-year-old?” can be an-
13 3 4 swered by the dosage amount for the target age
14 0 0 group, and the query resulted in this answer:
15 1 0 “...children of both sexes aged between 2 to 6
16 2 1 years with allergy rhinitis (AR) were included in
17 0 0 this study, who were randomly selected to be
18 1 0 treated with Zyrtec (Cetirizine 2 HCL) drops 5 mg
;8 8 8 daily for 3 weeks.” From a literal view, this looks
like an answer to the question because it discusses
mean 1.15 0.55 oo ;
s deviation 118 1.05 the dosage of Zyrtec for the specific age group;
however, it actually describes an experiment and
p-value 0.01 does not necessarily provide the suggested dosage
that the user is seeking. This leads to an infegest

, problem for clinical question answering: how
Through further analysis of the results, we foundyq g experimental data be distinguished from
that 70% of the sentences yielded by the S_emen%%'ggestion data for recommended daily usage?
based approach did not answer the question at llgpie tend to ask for the best answer instead of
(the score is zero), while this was true for only,e nossible answers. This is one of the main rea-
40% of the output of the passage-based approagfins why in Table 1, there is no perfect score (5).
This indicates that the passage-based approach pro-
vides more evidence for answering questions Ry resuit looks similar to the conclusion of Lin e
providing richer context and matching across sep; (Jimmy Lin et al. 2003), whose study on open-

tences. domain factoid question answering indicates a
, ) preference among users for the answer-in-
On the other hand, if the question was too genengl agranh approach rather than the three other
and included a plethora of detail and little focust pes of presentation: exact-answer (that is, answe
both approaches failed. For example, in the q“eghtity), answer-in-sentence, and answer-in-
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document. The results of both Lin's research andore effective approach for answering questions.
our own indicate the usefulness of context, bi@ompared to Lin’s study on open-domain factoid
Lin’s work focuses on how surrounding contextjuestions (Jimmy Lin et al. 2003), our study ad-
helps users to understand and become confidentdresses the usefulness of context for answering
answers retrieved by simple open-domain queriesomplex clinical questions and its ability to im-
while our research reveals that adjacent sentenggsve answer quality instead of just adding sur-
can improve the quality of answers retrieved usingunding context to the specific answer.
complex clinical questions. Our results also indiwhile conducting this investigation, we noticed
cate that context is important for relevance rankhat simple continuous sentence-based passage
ing, which has not been thoroughly investigated iconstructions have limitations in that they have no
previous research. Furthermore, our work placegmantic boundary and will form too long a pas-
emphasis on proper passage extraction from thage if the question contains many common words.
document or paragraph because irrelevant contéterefore, we will take advantage of recent ad-
can also be a burden to users, especially for physances we have made in HTML page analysis
cians who have limited time for reading througltomponents to split documents into paragraphs and
irrelevant text. Our continuous sentence-based pase the paragraph as the maximum passage, that is,
sage extraction method works well for our studya passage will only group sentences that appear in
but other approaches should be investigated to ithe same paragraph. Furthermore, by setting the
prove the passage-based approach. boundary at a single paragraph, we can loosen the
adjacency criterion of our current approach, which
With respect to the quality of the answer, the comequires that the sentences in a passage be next to
tent of the output is not the only important issuesach other in the original source, and instead tadop
Rather, the question itself and the organization af requirement that they only be in the same para-
content are also important issues to consider. Lgpaph. This will enable us to build a model consist
and Tang (Luo and Tang 2008) proposed an iterarg of one or more core sentences as well as
tive user interface to capture the information seedeveral satellite sentences that could be used to
of users to form structured queries with the assisiake the answer more complete or understandable.
tance of a knowledge base, and this kind of ap-
proach guides users toward a clearer and modeknowledgments

formal representation of their questions. DynaC

(Pratt and Fagan 2000) also uses a knowledgi%ﬁalaﬁg?;yag';n&vgﬁgigr]i stgpﬁ'c:)rrt]gfr(:(rﬂ tg(rearlm\:a-

based approach to organize search results. ThHLSmeer 1RO1LMO09836-01A1. Any obinions

applying domain-specific knowledge is promiSinQindings or recommendations a.re those of the a{u-

for improving the quality of an answer, but theLdift ors an'd do not necessarily reflect the viewsef t

ficulty of the knowledge-based approach is thﬁIH y

building and updating such knowledge bases is

human labor intensive, and furthermore, a knowl-

edge-based approach restricts the usage of the sbgf erences

tem. Anon. 2009a. PubMed Home.
http://www.ncbi.nim.nih.gov/pubmed/ (Ac-
cessed: 10. March 2009).

6 Conclusion and FutureWork Anon. 2009b. EAGLI: the EAGL project's biomedical

question answering and information retrieval
In this study, we performed a quantitative evalua- interface. http://eagl.unige.ch/EAGLI/  (Ac-
tion on the two kinds of presentation produced b cessed: 6. March 2009).

our online clinical question answering syste Anon. 2009c. AnswerBus Question Answering System.
http://www.answerbus.com/index.shtml  (Ac-

AskHERMES. Although there is some indication d: 6. March 2009
that sentence-based passages are more effective f cessed: 6. March 2009). ; :

. I Afon 2009d. Question  Answering  Engine.
some question types, the overall finding is that by http://www.answers.com/bb/  (Accessed: .
providing richer context and matching across sen- March 2009).
tences, the passage-based approach is generally a
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