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Abstract 2 Medical Information System:

This paper describes an on-going effort to com- MedISys

bine Information Retrieval (IR) and Informa-

tion Extraction (IE) technologies, to leverage — The Medical Information SystenMedISys, is an au-
the benefits provided by both approachesto add 1 aic ool that gathers reports concerning Public

value for the end-user, as compared with IR or . .
IE in isolation. The main aim of the com- Health from many Internet sources world-wide in

bined system is to pool together information ~ Multiple languages, classifies them according to hun-
from multiple sources to improve the quality dreds of categories, detects trends across categories

of results. On one hand, multiple mentions of and languages, and notifies users. The publicly ac-
the same event or related events should be pre-  cessible MedISys sithttp://medusa.jrc.itpresents a
sented in a coherent fashion. On the otherhand,  quantitative summary of latest reports on a variety of
grouping ][%:ated E.’Ver?ts ds.h°“|d '":jpfrove tr\‘/s Sgs' diseases and disease sub-types (e.g., respiratory infec-
tse(:';ri‘bsecgﬂr' aggfc?a{gr? ;ndliﬁgvrir:ultsgtsmev%d% tions), on bioterrprism-related i:_ssues, toxins, bacteria
the project to date. (e.g., anthrax), viral hemorrhagic fevers (e.g., Ebola),
viruses, medicines, water contaminations, animal dis-
eases, Public Health organisations, etc. At a second,
password-restricted site, EU staff and national Pub-
1 Introduction lic Health officials get access to an even larger va-
riety of subject classes, such as news on additional
The ability to obtain timely medical information from diseases, on nuclear or chemical contamination, etc.
digital sources is essential for surveillance of diseasddirthermore, users of the restricted site can see pay-
and epidemics. It directly impacts the work of healttffor newswires, get access to mapping tools, and sub-
authorities and epidemiologists throughout the worldscribe to automatically generated daily reports on var-
In this paper we present preliminary results from dous themes.
project that aims to build a system for monitoring The development of MedISys was initiated by
disease epidemics by analyzing textual informatiorthe European Commissions (EC) Directorate General
mostly in the form of news, available on the WebHealth and Consumer Affairs (DG SANCO) for the
The system is built on top of two major components—purpose of supporting national and international Pub-
MedISys, based mostly on IR technology, and PULSIc Health institutions in their work on monitoring
the information extraction system. health-related issues of public concern, such as out-
We describe the system responsible for the IR confpreaks of communicable diseases, bioterrorism, large-
ponent in section 2; in section 3 we describe the me@cale chemical incidents, etc.
ical IE system, together with the heuristics it imple- MedISys is an automatic alternative to an otherwise
ments; section 4 describes how the two systems atiene-consuming and tedious manual process. Typi-
integrated. In section 4.2 we present some quantitaally, employees of national Public Health organisa-
tive measures of performance of the combined sys$ions look through their national press to identify re-
tem. In conclusion, we discuss directions of on-goingorts on disease outbreaks and other Public Health is-
work. sues and summarise the situation or scan the docu-



ments. The usage of MedISys saves these users timé,. clean the HTML by removing Java script, non-
and additionally gives them access to more news re- standard tags and unnecessary tags,
ports in more languages.

MedISys currently monitors news articles from 2 convert the HTML code to XHTML, which in-
about 1100 news portals around the world in 32 lan-  cjudes repairing incorrect HTML code, and

guages, from commercial news providers including 25

news agencies, LexisNexis, and from about 150 spe- .
cialised Public Health sites. The system categorisesg' convert XHTML to RSS format, using an XSLT
transformation that needs to be produced manu-

all documents according to about 200 classes of pre- .
defined health threats. It uses statistical procedures ally and separately for each news site.
to detect a sudden increase of articles in any of the
classes, and visualises the trends graphically. Usdrer details, see [1]. The result is a standardised docu-
can access documents and the automatically derivetent format in UTF-8 encoding that allows common
meta-information via Web pages, RSS feeds, througprocessing of all texts. Information about the docu-
daily email alerts and summary reports, and via autanent’s language, source country, download time and
matically generated SMS messages. place are preserved as meta-data.
MedISys is part of the Europe Media Monitor
(EMM) product family, developed at the EC’s Joint
Research Centre (JRC), which also includes New&.2 Document routing and classification
Brief,! a live news aggregation system, and News-
Explorer? a news summary and analysis system [SJEMM allows the selection of articles about any sub-
The following sections cover the functionality ofject using either Boolean combinations of search
MedISys in more detalil. words or lists of search words with positive or neg-
ative weights, and the setting of an acceptance thresh-
old. It is possible to require that search words oc-
2.1 Document Gathering and Format cur within a certain proximity (number of words) and
Standardisation to use wild cards (single letter and word-final Kleene
star). In EMM, each such subject definition is called
MedISys ingests all EMM documents, i.e. the newsan alert. EMM alerts are multilingual, i.e., search-
wires provided by major news agencies, plus the apvord combinations may mix languages. In addition
proximately 35,000 articles per day, in 32 languaget® the generic alerts pre-defined by the EMM team,
found on about 1100 news portals and 150 Publigsers may create their own subject-specific alert def-
Health sites. The monitored sources were selectégitions. Users are responsible for the accuracy and
strategically with the aim of covering all major Eu-completeness of their own alerts.
ropean news portals, plus key news sites from around A dedicated algorithm was developed at the JRC
the world, in order to achieve good geographical cowthat allows the system to scan incoming articles for
erage. Additionally, individual users can request theaundreds or thousands of alert definitions in real time.
inclusion of further news sources, such as all locdhformation about the alerts found in each article is
newspapers of their country, but these user-specifadded to the RSS file. EMM NewsBrief has approx-
sources are processed separately in order to guaramately 600 different alert definitions, including one
tee the balance of news sources and their types acrdes each country of the world (consisting mainly of
languages. the country name, and the name of the major city
Where available, EMM (and thus also MedISys)pr cities). More fine-grained geo-coding and disam-
collects RSS feeds. RSS stands for “Really Simpleiguation are carried out downstream in the EMM
Syndication” and is an XML format with standardisedNewsExplorer application, see [4].
tags used widely for the dissemination of news and The medical alerts in MedISys differ from the
other documents. For all other source sites, scrapgeneric EMM NewsBrief alerts. In addition to the
software firstly looks for links on pre-defined webcountry-based alerts, MedISys employs hundreds of
pages and downloads the pages linked to. As newgalth-specific alert definitions. MedISys alerts are
pages do not only contain the news article, but alsorganised into a hierarchy of classes, such as Com-
menus, related news, advertising, information aboutiunicable Diseases, Medicines and Labs, Organisa-
other sections of the newspaper, and other non-newsens, Bioterrorism, Tobacco, Environmental & Food,
related information, the main news article is extracte@Radiological & Nuclear, Chemical, etc., each contain-

from each web page in a three-step process: ing finer sub-groups. Figure 1 shows the entry page
of MedISys with part of its menu structure exposed
! http://press.jre.it (on the left and bottom-left), and a trend visualisation

2 http://press.jrc.it/NewsExplorer graph (upper-middle box).
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Fig. 1: Medisys main page (restricted site).

2.3 Multilingual multi-document trend ing pre-selected diseases or countries, for their own
detection choice of languages. Specific registered users can also
o ) - be granted access to the JRRapid News Serviee

The alert definitions in MedISys are multilingual, RNS which additionally allows to filter news from se-
so that the mention of a disease or symptom in thg ieq sources or countries, and which provides func-
news in any of the languages can be identified. Thgynaity to quickly edit and publish newsletters and
MedISys software keeps a running count of all disgg gistribute them via email or to mobile phones.
ease alerts for any country of the world, i.e., it mainyeqiSys displays the title and the first few words of
tains a count of all documents mentioning both a cegach article, plus a link to the URL containing the full
tain country and a given disease over a fixed timgy;.

window—a period of two weeks. An alerting func-  \eqiSys users include the European Commission,
tion detects a sudden increase in the number of rgse world Health Organisation (WHO), the Canadian
ports for agiven disease and country by comparing thgjopal public Health Intelligence Network (GPHIN),
statistics for the last 24 hours with the two-week dailyhe Eyropean Centre for Disease Control (ECDC) and
rolling average. Ituses the Poisson distribution, whicfhe g CDC, the French Institut de Veille Sanitaire

is a discrete probability distribution that expresses thﬁNVS), the Spanish Instituto de Salud Carlos 111, and
probability of a number of events occurring in a fixedyther national authorities.

period of time if these events occur with a known av-
erage rate. _ _ _

Figure 2 shows how the intersection of country3 EXtracting Facts about Epidemics
alerts with disease alerts in combination with the trend
analysis can be used to alert users to a potential heaedISys has proved to be a useful and an effective
threat. This screenshot, from the public MedISy#ool, with thousands of users accessing it daily. In
site (ttp://medusa.jrc.il, shows increasing reporting considering possible extensions that would add fur-
on dengue fever related to several South-East Asidher value, a natural choice falls on IE technology:

countries (highlighted on map). e |E could deliver information concerning specific

incidents of the diseases tracked by MedISys,
2.4 Users and usage of MedISys whereas IR is able to return entire matched doc-
uments (along with an indication whichlerts

Customers of MedISys can use the Web interface to  ired within the document).

view the latest trends and access articles about dis-
eases and countries. However, they can also opt to re-e |IE could boost precision, since keyword-based
ceive instant email reports, or daily summaries regard-  queries may trigger on documents which are off-
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Fig. 2: Dengue alerts with geographic distribution.

topic but happen to mention traerts in unre- (people, animals, etc.), their number, whether they
lated contexts. Pattern matching in IE providesurvived, etc. The system also identifies events in
the mechanism that assure that the keywords aptich the disease is reported @asknown or undiag-
pear in relevant contexts only. nosed, which are especially crucial for surveillance.
. For example, for the sentencé&ive peoplewere
PULS, the Pattern-based Understanding andyeported to have contracted Ebolan Uganda
Learning Systemis developed at the University of |5t week the system will assign the undériined val-
Helsinki to extract factual information from epidemi- ;5 1o the corresponding attributes, and create a record
ological re_port§. Previously, PULS had been appliedi, 5 relational database. Each record extracted from
to two dedlcqttzd sources of epldem_lologlcal reports—me document is permanently stored, together with
ProMED-Mail," and WHO epidemic and pandemic|inks to the exact offsets in the text where its attributes

alert and response. o were found within the document.
_ We next briefly des_crlbe_ the key functionality pro- Figure 3 presents a view of the database, as it ap-
vided by PULS for epidemics-related texts. pears on the Web site. This collection of rows was
returned in response to a user “query”, which is spec-
3.1 Medical Information Extraction ified by constraints on some of the attribute columns.

. This table was constrained by publication date (April
F%r each docu(rjn_ent,hthe IE system g(;(trac_ts a seof 507), disease (avian influenza) and country (Indone-
cidentsreported in the text. An incident is an evenls;, or cambodia). The constraints are typed into the
involving some communicable disease, described i poxes below the column names. (Rows are or-
pl_gm te_xt.hAn incident r']S dde;scrlbed lr)]y ? set of alyareqd by publication date, by default.) Blue rows in
tributes: the name of the disease, the location anfg {apje correspond to confident events (defined be-
country of the incident, the date of the incident, ang,  in section 4.1), and white rows are non-confident.
descriptive information about the victims—their type Figure 4 shows a MedISys document which gener-
5 hitp://doremi.cs.helsinki.fifirc ated an event (corresponding to the sixth line from the
* http://ww.promedmail.org bottom of the table in Figure 3). The values of the at-
® http://www.who.int/csr/don/en/ ributes of the event are shown in the box on the right.
5 tributes of th t h the b th ht




[Database list] [Confident events] Events [Advanced query] [Outbreaks] [Reset page]
Viewing 248 events in 240678 documents

Published Source Disease Begin End Country Total Status Descriptor

|2007.04 | |Avian Influenza | | JindonesialC | | |

2007.04.24 globalsecurity Avian Influenza 2007.04.23 2007.04.23 Cambodia 172 t Human Bird Flu Deaths
2007.04.24 globalsecurity Avian Influenza 2007.01 2007.01 Indonesia 34 human cases
2007.04.24 globalsecurity Avian Influenza 2003 2007 Indonesia 81 81 avian flu cases
2007.04.24 globalsecurity Avian Influenza 2007.04.23 2007.04.23 Indonesia -- two new human cases
2007.04.24 globalsecurity Avian Influenza 2003 2007 Indonesia 63 t 63 deaths

2007.04.21 cidrap Avian Influenza 2005.05 2005.05 Indonesia 291 291 cases

2007.04.21 cidrap Avian Influenza 2005.05 2005.05 Indonesia 172 t 172 deaths
2007.04.19 ft Avian Influenza 2005 2007 Indonesia 66 t at least 66 human deaths
2007.04.19 ft Avian Influenza 2003.09 2003.12 Indonesia 170 t more than 170 people
2007.04.19 theglobeandmail Avian Influenza 2003.09 2003.12 Indonesia 300 nearly 300 people
2007.04.19 ChinaPost Avian Influenza 2003 2007 Indonesia  -- --

2007.04.17 cidrap Avian Influenza 2007 2007 Cambodia 302 t 1,086 susceptible birds
2007.04.16 recomb Avian Influenza 2007.04.14 2007.04.14 Indonesia -- t the family's chickens
2007.04.16 promed Avian Influenza 2007.04.05 2007.04.05 Cambodia T the 13-year-old girl
2007.04.16 dailytimesPK Avian Influenza 2007.04.12 2007.04.12 Cambodia T the Cambodian girl
2007.04.16 dailytimesPK Avian Influenza -- -- Cambodia t a 13-year-old girl
2007.04.15 medicinenet Avian Influenza 2003 2003 Indonesia 33 33 people

2007.04.15 medicinenet Avian Influenza 2003 2003 Indonesia 24 t 24

2007.04.14 JakartaPost Avian Influenza 2007.04.13 2007.04.13 Indonesia 74 t the country's 74 human bird flu fatalities
2007.04.11 cidrap Avian Influenza 2007.04.11 2007.04.11 Cambodia 172 t fatal HSN1 cases

<<1234567..111213 >>

Fig. 3: A view of extracted incidents.

For detailed information about the design and oper- 1. After PULS extracts information from each doc-
ation principles behind the PULS system, see, e.g., [dment locally, it attempts to globally unify the ex-
2]. PULS operates by pattern matching, and reliesacted facts into groups, which we calitbreaks An
on several kinds of domain-independent and domaimutbreak is a set of related incidents. Currently, in-
specific knowledge bases An example of domain- cidents are related by straightforward heuristics: they
independent knowledge is the location hierarchy, comaust share the same disease hame and the same coun-
taining names of countries, states or provinces, citiey, and be “reasonably close” in time. Closeness is
etc. An example of a domain-specific knowledge basgetermined by a time window, currently fixed at 15
is the medical ontology, containing names of diseasegays® Any chain of incidents which are separated by
viruses, drugs, etc., organized in a conceptual hieno more than the time window are aggregated into the
archy. The system also contains a domain-specifsame group.
pattern base—which contains patterns that map the An outbreak therefore serves as a kind of a “sum-
surface-syntactic representation of the information imary” of the incidents it contains, and provides an ex-
the sentence to the semantic representation in th& level of abstraction between the user and the “low-
database records. Populating the knowledge bases kgrel” facts/incidents.

quil’es a Signiﬁcant investment Of t|me and manual Ia.' 2. When PULS stores a record in the database' for
bor. PULS employs weakly-supervised methods to resach attribute, in general, rather than storing a single
duce the amount of manual labor as far as possiblgajue, PULS stores a distribution over a set of possible
by bootstrapping the knowledge bases from large, URg|ues. For example, the sample text (in the first para-
annotated document collections, [6, 3]. graph of this section) might read instetlve more
people died last week/PULS will then try to fill in

the missing attributes (i.e., the disease name, location)
by searching for entities of the corresponding seman-
tic type elsewhere in the discourse. In general, for a
PULS goes beyond the traditional IE paradigm imjiven attribute of an event, the document will contain
two respects. First, in a traditional IE system, docseveral possible candidate entities, and each candidate
uments are processed separately and independentijill have a corresponding score—measuring how well
facts found in one document do not interact with init fits the event. The score depends on certain features
formation found in other documents. Second, for eacf the candidate value. These features include whether
attribute in an extracted incident, traditionally, the IEhe value is mentioned inside thégger—the piece of
system stores only one value in the database record—

the value that is the locally best guess for that at< this could be made more flexible, e.g., dependent on the dis-
tribute. ease type.

3.2 Toward Cross-Document IE




[Database list] [Confident events] [Events] [Advanced query] [Outbreaks]
Published 2007.04.16

HEALTH: Cambodia confirms new bird flu > o

Begin
outbreak End 2007.04.12
Location Cambodia
Cambodia on Saturday confirmed a new outbreak of bird flu among poultry a little more than a week after a Country Cambodia

13-year-old girl died of the deadly H5N1 virus. The government said the fresh outbreak was discovered
earlier this week in chickens and ducks raised in a familys backyard farm in Kampong Cham province, 124
kilometres east of the capital Phnom Penh. We have a new outbreak of bird flu, Agriculture, Forest and Status dead

Fisheries Minister Chan Sarun told AFP. The discovery came after the Cambodian qirl died of bird flu last Descriptor the Cambodian girl
Thursday, becoming the kingdoms seventh fatality from the H5N1 virus. Her death prompted the ynfidence 1

government to launch a week-long bird flu awareness blitz.Following the latest outbreak, authorities killed

Total -

some 100 chickens and ducks at the backyard farm in the eastern province, said the minister. Cambodia = °UrC® http://www.dailytimes.com.pk
has been praised by the United Nations for its rapid action against bird flu, which has helped spare it from Document 12
the human and poultry deaths suffered by its neighbours. afp events

Fig. 4: An epidemic event extracted from a document.

text that triggered some pattern from the pattern basback through the tunnel—in structured form (also at

whether it appears in the same sentence as the triggé6, minute intervals). This communication is asyn-

whether it appears before or after the sentence coohronous, and does not affect the functioning of both

taining the trigger; whether this value is the uniquesites, which are inter-operating normally in real-time.

value of its type, in the sentence that contains the trig-

ger (e.g., the sentence mentions only a single countyy,1  Multi-document Aggregation

or disease); whether the value is unique in the entire

document; etc. When documents are received from MedISys, PULS
Using a set of candidate values rather than a singfeerforms the following processing steps:

candidate is helpful in two ways. First, it allows us to First, the IE system analyzes the documents, ex-

compute theconfidenceof an incident, which is used tracts incidents, and stores them in the local database

in cross-document aggregation (in section 4.1). Sefdoremi.cs.helsinki.fi/jir Second, PULS uses local

ond, it allows us to explore methods for recovery fronheuristics to compute theonfidenceof the attributes

locally-best but incorrect guesses by using global inn the extracted incidents.
formation’ The confidence of an attribute is computed from the

In the next section, we will discuss how these feaset of candidate values for that attribute, based on their
tures of the PULS system are used in the combinedgores, which are in turn based on the features, as ex-

multi-source system. plained in Section 3.2. If the score of the best value
exceeds a certain threshold, the attribute is considered
confident

4 Integration of MedISys and PULS  Some of the attributes of an incident are considered

to be more important than others: here, in the case of
This section will describe the integration betweerepidemic events, thegeincipal attributes are the dis-
MedISys and PULS, and will try to demonstrate thatease name, location and date. If all principal attributes
even in its current, preliminary state, the integratedf an incident are confident, the entire incident is con-
whole is greater than the sum of its parts. sidered confident as wéll.

A special RSS tunnel has been set up betweenThird, the system aggregates the extracted inci-
MedISys and PULS. At present, PULS is able to prodents into outbreaks, across multiple documents and
cess only English-language documents. MedISys fosources. The aggregation process requires that at least
wards documents which it categorizes as relevant ne of the incidents in each outbreak chain must be
the medical domain through the tunnel to PULS. Cureonfident (that is, chains composed entirely of non-
rently, the documents arrive as plain text, with n@onfident incidents are discarded).
layout information (paragraphs, sections, etc). This Finally, PULS prepares a batch of recent incidents
is done in addition to the normal processing on theo return to MedISys, for displaying on its pages.
MedISys side, where running averages are monitorethe goal is to return a set of recent incidents with
for all alerts, etc. A document batch is sent everyiigh confidence and low redundancy—a complete yet
10 minutes, with documents newly discovered on themanageably-sized set of news for MedISys users to
Web. explore.

On the PULS side, the IE system analyzes all docu- The batch is restricted to documents published
ments received from MedISys, and returns informawithin the last 10 days; from this period, PULS re-

tion that it extracted from the received documents
8 In the PULS tables, confident attributes are set off in batd, te

" This line of our current research is not covered in this paper  and confident incidents are highlighted in blue.




turns the most recent 50 incidents, filtering out duan incident where there should be none; in 14% of the
plicates: if multiple incidents of the same disease inases, the confident incident is incorrect—for at least
the same location are reported, PULS returns only thene attribute, the top-ranked value is not correct. The
most recent oné. latter category of error is difficult to correct, since it is
On the MedISys side, the returned events are disisually due to an inherent complexity in the text. The
played in two views. The main MedISys page disformer type of error is simpler to correct, as it usually
plays the five most recently published events—thesentails some tuning of the knowledge bases. Thus, if
correspond to the most urgent news. For more detaile could correct the erroneous cases with some tuning
this box has a link to the entire batch of 50 most recer&bor, we might expect the confidence measure to be
incidents. For the full view, the recent list has a linkcorrect in just under 84% of the confident incidents.
to the complete PULS database. Since outbreak aggregation is our primary means of
reducing redundant information in the flow of news, it
is important to have an estimate of the accuracy of the
outbreak calculation. We analyzed a randomly chosen
We now discuss some of the on-going evaluations &€t of medium-sized outbreaks, 20 outbreaks, about
the currently deployed systems. 10 incidents each. For each incident we tried to de-
The number of documents PULS receives froniermine whether it was appropriately included in the
MedISys is approximately 10,000 per month. Fronputbreak. We found that 68% of the incidents were
2,700 of these, PULS extracts approximately 6,0000rrectly identified with their outbreaks. Three of the
incidents per month, on average. (It is quite commogutbreaks (about 15%) were erroneous, i.e., based on
for a relevant document to contain more than one irincorrect confident incident$.
cident.) The remaining 6,300 documents fed to PULS 22.5% of the examined incidents were confident
by MedISys produce no incidents. That is to be exdi.e., on average, the outbreaks contained only 2-3
pected, since MedISys does not explicitly search fagonfident incidents).
outbreaks, but for angnentionsof disease names, and

many documents may mention the crucial diseases j .
the context of new vaccines or treatments, eradicatioﬁ1 Conclusion and Future Work

campaigns, etc. : . L
To determine what proportion of these 6,300 docu‘_l'he public and the restricted MedISys applications

ments actually do contain events—and are therefofac currently independent of each other, and they pro-

false negatives from the perspective of PULS—Wg'de different functionality. The medical event infor-
randomly selected and checked 100 MediSys dociation is only available on the public site. The two
ments that produced no events. Of these, 15% Coﬁ_ystems will soon be mtegrated In or_der to aI_Iow a
tained an event that the |E system missed ’ single entry point and visual presentation. Registered
From the perspective of MedISys, this ro-ughlyindi-users will receive access to more functionality and
cates that at least 64% of the documents fed to PULL%OSrSe r?lﬁtns dt?]fénltﬁr;s. (I;)te;cecnedsggtoorzleffcgwl;rseesrsanacljcjto
on average contain no events. This confirms that theommgrciai sou);ces );sg:]well
IE component indeed serves its purpose by helpin ; ' .
to distinguish reports about epidemic outbreaks from \vae further plan tc; mteghrate a toolhthat_ automde_ltl-l
other discussions concerning diseases. Cr? y extracts terms rg_m tI € ct;)_mpre er:j_swe med Ica
About 20% of all extracted incidents are rated at esaurus MeSH (Medical Subject Headingis)an

confident. We tried to estimate the accuracy of th Or”ﬁlrl]lovgoﬁﬁrisn t:)heserlflj:l'ii“'orl]rtISESMbeySgr%\/i\/esrlgr\C(]:hand
confidence heuristics. We selected 100 confident in-,_. g dov 9 . chy.

. . his will give the user an alternative entry point to
cidents at random, and checked their correctness o same information
hand. Without employing a rigorous (e.g., MUC- '

style) evaluation, we consider an incident to be correctrg/\\fg ?ﬁgd lth;Ilri?s%I]:/ ?hzﬁ?euiegggc%ﬁ?blrimzx :;n
only if all of its principal attributes are correct (no par-p 9 y P ' P

tial credit). This evaluation yielded: 72% of the conﬁ—Iates to the way MedISys extracts textual content from

dent incidents are correct; in 14% of the cases, the im |t was interesting to observe that aggregation is oftenulsef

formation extraction is erroneous, i.e., PULS extracts even when the outbreak consists entirely of incorrectly-ana
lyzed incidents. E.g., in high-profile cases picked up byrmai
° Note that under this arrangement, a recent event that was las news agencies, reports are re-circulated through mulsipés
reported more than 10 days ago, will not appear in the result worldwide. Because the text is very similar to the origired r
list, while an event from several months ago may appear—if it port, the IE system extracts similar incidents from all epo
is mentioned in a very recently published report. This isa de and correctly groups them together. Although some atteibut
sign decision that aims to balance the tension betweenagcen is always analyzed incorrectly, the errordsnsistentand the
of publicationvs. recency of actualccurrenceof an incident: grouping is still useful: it helps reduce the load on the user
both may be important to the user. Note also that in anyathse ~ aggregating related facts.
events are always available in the PULS database for brgwsin'* www.nIm.nih.gov/imesh

4.2 Performance




source sites. Because the original focus of MedISyd4]
was on the keywords contained in the text, it ig-
nored document layout information (such as headings,
sub-headings, by- and date-lines, paragraph breaks,
etc.), which provides important cues when detailed
text analysis is required. The lack of this information
is known to confuse the IE process, and needs to be
addressed to improve |E accurdgéy.

We are currently investigating methods for extend-
ing the measure of local confidence to global confi-
dence, across multiple documents and sources.

We also plan to develop methods for MedISys t%]
exploit the information returned from PULS in novel
ways. One problem that needs to be studied is to what
extent the outbreaks extracted by MedISys based on
keyword frequencies agree with outbreaks extract
by PULS, and how they can be best integrated. An-
other path under consideration is to incorporate the
PULS confidence as a criterion for the urgency of
MedISys alerts. The current scheme, based on cu-
mulative statistics, assumes that if something is newly
prominent in many news sources, it is urgent or in-
teresting news. However, in some cases, news that
appears everywhere is “dated” news—it is already
highly publicized. For timely surveillance, it is also
interesting to detect outlier reports—those that have
not yet achieved wide publicity, but in this case it is
crucial that the system be certain that it was correctly
identified. Here, a high score on the PULS confidence
scale may serve as a complementary criterion for the
urgency of an event.
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