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[eplexopeva

* E¢aywyn nmAnpodopLwyv amo KELPEVAL.
* BOOLKEC EVVOLEC AVAKTNONC TTANPOPOPLWV.

* JUOTNMOTO EPWTATIOKPLOEWV YL SOUNUEVDL
dedopeva kat GUANOYEC eyypadwv.

— BioASQ
* Blolatplkec ovtoloylec & dedopeva
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EE,OLVU)VF'] T[)\r] pocbopubv (information extraction)

3 Aex. 2008: Xnuavtikd véa y0ec and tnv General Company EAAGG,
Hio oo TIC LEYOADTEPEC EAANVIKES KaTaokeVaoTIKEG etanpeiec. H GC
avokoivwoe 0tTL Oa ayopdoet o 42% tov petoymv e Small Company
Ltd, uiag Bpetovikig etaipeiog mov 101KEVETAL GTO YHPO TOV GLONPDOV

KOTOOKEVMV.

AYOPUGTIG GCE
ayopalONeEVOC SCL
Lepioto 0.42
nuepounvia avaKoivemeng 2/12/2008
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E€¢aywyn mAnpodoplwv: nmpwta otadLa

<s> <date norm="3/12/20087> 3 Aek. 2008 </date> : </s>

<> Xnuovtikd véa <date norm="2/12/20087> ybec </date> and v
<company 1d=“"GCE”> General Company EALdc </company>, ua

Ao TIC LETUAVTEPEC EAMNVIKEC KATUGKEVUGTIKES ETUpEiec. </s>

<s> H <company 1d="GCE"> GC </company> avakoivoce 0Tt
<verb base="“ayopdalm”> 0a ayopdcel </verb> 1o <percent
norm="0.42"> 42% </percent> Tm®v PHETOY®V TN <company

1d="SCL”> Small Company Ltd </company>, pac Bpetavikng

ETAPELNG TTOV EIOIKEVETAUL GTO YDPO TOV GLOT|PAOV KOTUCKELOV. </8>

Yeuwaplo 10, E€aywyn mAnpodopLwy, CUCTAUOTO EPWTATTIOKPIOEWY



BN NN IR NN RN
E€¢aywyn mAnpodoplwv: nmpwta otadLa

* Mpoenetepyaoia:

— N\EKTIKEC povadecg (tokens), YwplopoC o€ MPOTACELC,
XELPLOUOC eTKETWV HTML, XML KATT.

* MopdoAoykn avaluon:
— Mé€pn tou Adyou, Aqppata (KUplot TuTtoL A€ewV) KATT.

* Avoyvwplon XPOVIKWYV, XPNHOTIKWV EKPPACEWV KATT.
— KOl LETOTPOTIN TOUC OE KOWVOVLIKEG HOPPEC.

* Avoyvwplon OVOUATWY OVTOTATWV (TT.X. TPOCWTIWV,
eTALPELWY, TOToOeoLWY, Yovidlwyv, aoBevelwv).

— Kat taiptaopo S1adopeTkwy HopdwVv Tou LOLoU OVOUATOC
(rt.X. «O.T.E.» Ko «Opyaviopog TNAETILKOWWVLWYV TNG
EANOSOC», «o K. Tewpyloc MixanAidnc» kat «o
MuanAldnc»).
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E€aywyn mAnpodoplwv: emopeva otadLa

* Emiluon avadoplkwv eKPpACEWV.
— M.x. «H eTapeia avakoivwoe eniong ...»

e EVTOTILONOG OXECEWV UETAEY OVTOTNTWV:
— 2TNV TILO ATTAN TLEPLMTTWON XPNOLLOTIOLWVTOC XELPWVAKTLKA (N
NUL-OLUTOMOTOL) KOLTOLOKEUOLOLEVOUG KOLVOVEG.
— M.x. BuyEvent(buyer:C1, bought:C2, share:P) - *
Company(id:C1)*Verb(base:ayopalw/amoktw/maipvw)*
Percent(norm:P)* Company(id:C2)*

* 'H mpoomaBoupe va pabouvpe va tpoBAETOULLE TN OXEON
nou ouVvOEeL (av ouvdEeLl) kaBe Leuydpl KOVILVWV
OVOULATWV OVTOTATWV. [MpoBANUa KatnyopLomoinong
(euywv. Mia katnyopia yio kaOe eidoc oxEonc.
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E€aywyn oxeoewv pe emiPAenopevn pabnon

<s> H <company id=“GCE”> General Company EALGC

</company> <verb base=“ayopalm”> ayopace </verb> 1o <percent

norm=“0.427> 42% </percent> t®v PHETOYOV TNC <company
id=“SCL”> Small Company Ltd </company>. </s> <s>H
<company id=“LCL”> Large Company Ltd </company> <verb

base=“ayopalm”> eiye enionc eMyEPNGEL AVEMITLYDE VA AYOPACEL

</verb> pepioo e <company id=“SCL”> Small </company>
<date norm="Y2007"> népor </date> . </s>

* [l.X. yLa Tn ox€on ayopaotn-ayopo{ONEVOU:
— E&etaloupe Tevyn KOVILVWY OVOMATWV ETALPELWYV, AVOpWTWV.
— TN kaBe Levyog, Eva dtavuopa LOLOTATWV.

— Koatnyopieg: apvntiko, O€TKO (1] YEVIKOTEPO O TUTIOC TNG OXEONG, TT.X.
géoyopa, CUYXWVELON KATT).
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E€aywyn oxeoewv pe emiPAenopevn pabnon

* Mrmopel va urtapyxouv EExwPLoTol TOELWVOUNTEC VA TUTTO GXECNC
OVOMATWV ( N 0PVNTLKA TEPLTTWON) | EVaC TOLEWVOUNTAG
TIOU VAl EVTOTIL{EL OXEOELC OAWV TWV TUTIWV (e€ayopaq,
OUYXWVEUON, ..., Timota).

* Mrmopel va urtapyxouV EEXWPLOTA oTASLA AVOYVWPLONG OXECEWV
Kol Katato€Ne Touc o€ TUTIOUC.

* MMopadeiypata LOLOTATWV:

— Katnyopieg twv U0 oOVOUATWV(TT.X. TPOCWTIO, OPYAVLIOHOG).

— Kuplec Aé€elc (heads) twv 6o ovopatwy (r.x.
«OpyaviopocTnAeTIKOWVWVIWY TNS EAAASOCY).

— Negewg(bag of words) N pideg AeCewv 1 n-grams 1 pepn Tou Adyou 1 ...
MECQ, OLVAMEDQ, TIPLV, HLETA TOL OVOUOTAL.

— Amootaon twv 6U0 ovoudTtwy (og AEEELC, LAKOC povoTaTLloU
ouvtaktikoU 6Evipou, N mapeUBaAAOpeEVa ovopaTa).

— Movormadrtt cuvtaktikol SEVTpou
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MNapadeypa xpnonc kavova

<s> Inuavtikd véa <date norm="2/12/2008> y0ec </date> amnd v
<company 1d="GCE”> General Company EALGc </company>, pia
amtd TIC LeTaAOTEPES EAMVIKES KOTUGKEVUGTIKES eTApeieg. </s>

<s> H <company id=“GCE”> GC </company> avakoivoce 41t
<verb base=“ayopalm”> Oa ayopdcel </verb> 10 <percent
norm=“0.42"> 42% </percent> 1v petoy®v ¢ <company

id=“SCL”> Small Company Ltd </company>, pog Bpetaviknc

eTAIPElOG OV E0IKEVETUL GTO YHPO TOV GLONPOV KATUCKELDV. </$>

BuyEvent(buyer:C1, bought:C2, share:P) =2 * Company(id:C1) *
Verb(base:ayopalm/anoktd/maipvm) * Percent(norm:P) *
Company(1d:C2) *

BuyEvent(buyer:GCE, bought:SCL, share:0.42)
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AvayvwpLlon XPOoVIKWV EKPPACEWV

e ELON XpOVIKWV EKPPACEWV:

— ATMOAUTEC XPOVIKEG O€oeLC: TT.X. «oTIC 18 lavouapiov 2010,
«KOTA ToV 5° atwva 1t.X.».

= szukeq XPOVLKEC Bsoem «x0ec», «dV0 eBOopadeC vwpltepay,
«Tal enousva Suo £Tn». |V|T[Op8l va oxsrLZovraL He TV
nUEPopNVia dnuoocicevong n AAAO YEYOVOC TOU KELUEVOU.

— ALAPKELEG: «N pmatoplo KpaTAeLl 8 wPeCy, «To SAVELO
arnonAnpwvetat o€ 10 €tn».

e OLXPOVIKEC EKPPACELC CUVNOWC TIEPLEXOUV EVOELKTLKEC
AE€eic(triggers).
— MN.x. «wpa», «<efdopada», «Etocy, «Kuplakn», «lovoudapLogy.

— Opwc oL evoelkTikeC Ae€elc epdavilovrat kot aAAoU(TT. ). Towia
«Mote tnv Kuplakn»).
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TpOTIOL OVOYVWPLONC XPOVIKWV EKPPACEWV

* M£OBodotL emBAenopevnc pabnonc nou
KOTOTALOO0UV AEKTLKEC LOVAOEC, OTIWC KOLL LE TNV

avVayVWwPLON OVOLLATWV.
* XELPWVOAKTLKA KOTOLOKEUOOUEVEC YPOUMOTLKEC VLA
XPOVIKEC EKPPAOELC.
— OxL t000 SUOKOAN N cuyypadr Touc 0co N cuyypadn
VPOLULUOTLKWVY YLoL OAOKANPN Th YAwoOoAQ.
e AUTOMOTO KOTOLOKEU OLOLEVEC YPOLLLLLOTLKEC.
— [1.X. KaVOVIKECG YPOLLUOTLKEG
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TimeML (ISO 8601)

Ava, <TIMEX3 1d="“t1” type=“DATE” value=*2007-07-02"
functionInDocument="CREATION_ TIME”> 2 IovAiov
2007</TIMEX3> : H peimon ewicumpiov me OA <TIMEX3 1d="t2”
type=“"DATE” value="2007-W26” anchorTimelD="t1"> v
nponyovuevn efooundoa</TIMEX3> avaykace ...

 TimeML: KaBopilel mpOTUTO TPOMO EMLONMEIWONG (O€
XML) xpovikwv ekppACEWV, KOLVOVLKOTTOLNLEVWV
TIOLPOLOTACEWYV TOUC KOl YEYOVOTWV.

— TimeBank: cwpa KeELPEVWVY ETILONUELWHEVO O TimeML.
— XPNOLUOTIOLEL TLC XPOVLIKEC OXEOELG SLaoTnuatwy tou Allen.
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Avavvaton vevovorwv

Anva, 2 TovAiov 2007: H peimon eicimpiov e OA v

mponyovLevn efoordon OVAYKOGE KOl T PAGIKT] ovTOYOVIGTPLE TG

AE va avakowvomeel 611 Oo permeel OA0 Ta elcttnpLd e omnd. ..

e Avayvwpiloupue Aé€elc/PpAOELG TTOU ELOAYOUV YEYOVOTA.
— 2uvnBwg aAAd OxtL mavta pRRoTa (Tt.X. « LELWOEL», KUELWTNY).

— 16avikd Ba BEAapE KoL VO SLOTAGCOULE TA YEYOVOTO GTOV Afova ToU
Xxpovou(duokoAo, BA. «tense and aspect theories»).

o «lepilovpe» TOUC OEpaATIKOUC POAOUC TWV YEYOVOTWV.
— T1.X. TOlOG LELWOE, TL LELWOE;

— MmopOoUUE TT.X. VO XPNOLLOTIOLAO0OU UE TOUC Bepatikolc pOAOUC TTOU
nipoPAemneL to FrameNet ava €idog yeyovotoc.

— Kol pnxavikn padnon ylo va Toug «yeLooUE»
* Mrmopei va urtdpxouV Kol OXECELC LETOELY YEYOVOTWV.
— [1.X. N LELWON OVAYKOOE TNV AVIOYWVIOTPLO VOl OLVOLKOLVWOEL...
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AtemmadeC PuOLKNC YAWOOOLC

* MIAEOVEKTAMATO KOl LELOVEKTAHOTAL:
— Xpnon ¢uokng YAwoooag, xwpic ekpadnon m.x. SQL.

— AN\ pmopel va pnv eivar mpogaveC oTto Xprotn TL UIOPEL va
kataAdBeL To cuoTNHA.

— AvaAykn emavadlotunwong EpWINUATWY, EKVEUPLOUOC...
e JUXVA TIPOTLUOTEPN N EAEYXOMEVN PUOLKN YAwooa.

— JUYKEKPLUEVO UTLOGUVOAO pLac @r, m.x. xwplc deutepelovoeg
TIPOTAOELC, LOVO EVEPYNTLKA dWVI), CUYKEKPLUEVO AEELAOYLO
KATT.

— AN\Q TTPETEL O XPAOTNG VA TNV HABEL Kol va Tnv Bupatad.

— EVaAAOKTIKA ELCAYWY) ?\eﬁswv/cbpaoewv LECW KATAAOYWV
EMAOYWV, WOTE VO ELOAYOVTOL LLOVO EKPPACELG NG
e\EYXOUEVNC PUOLKNC YAWOOOC Kol va BAETIEL O XpOTNG TL
ETUTPETETAL.

— Avtaywviopog amo ypadLkeEG SlenadEg...
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Atertapec @I yua BA (NL interfaces for DBs)

* MoAAR €pevuva amo tn dekaetia tou 1960.

— E€atpetika dnpodiAeic tn dekaetia tou'80 wg apyEC
'90.

— To evdladEpov £xeL Lo oTpadEL TEPLOCOTEPO OTA
CUOTNMOTO EPWTUTTOKPLOEWV VL0 CUAAOYEC
gyvpadwv (N LotooeAidwv) /Ko ovtoAoyieg(m.x. o€
OWL)kat Linked Data.
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Freebase (https://www.freebase.com/)

100M entities (nodes) 1B assertions (edges)

MichelleObama
\Gender‘

/ \ Female USState
Placisiived  Spouse 1992.10.03 }
/ \ = o Type

StartDate I

/ -

Event21 Event8 Hawaii

. A

ContainedBy
\ /
Location  Type Marriage UnitedStates ContainedBy
1 ContainedBy

Chicago/ BarackObama———PlaccOfBirth——s-Honolulu

v

Locatnon Placesaned// \

Event3 pe DateOfBirth Profession Type
1 / / \ '
Person 1961.08.04 Politician City

Mnyn ewovag: Z. Wang, S. Yan, H. Wang and X. Huang, "An Overview of Microsoft Deep QA System on Stanford
WebQuestions Benchmark". Microsoft Research Technical Report MSR-TR-2014-121. 2014.
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To IBM Watson oto Jeopardy!

e To cvotnua Watson tnc IBM képbdloe Tov TEALKO Tou TnAETTOVLIOLOU
epwtanokpiloswv Jeopardy!

* Ynapyxouv otoVv loto oAl Bivteo yla to cloTnua.
e BA. Y. http://www.youtube.com/watch?v=WFR3IOm xhE

| — — — I — —— —— - - |wld:b|g‘ M
i
J &3 IBM's Watson Supercomputer Destroys ...
6 @ www.youtube.com/watch?wv=WFR21Om_xhE & g ~ ibm watson jeopardy = 5 &5 = -
YOU Tl.lbe = == QU MaTuq)c‘)p‘rwowi'

Macaulay Culkin
Miley Cyrus
motorcycle club
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Avaktnon NMAnpodoplwv (Information Retrieval)

e AoyoAeital (kuplwc) pe TNV avaktnon eyypadwv mou eivat
OXETLKA |LLE EPWTAHOTO XPNOTWV.

e [l.x. avaktnon amo pLot GUAAOYN EMLOTNHOVIKWY ApBpwv N
oAOkAnpo tov Maykoouto loto(unyavec avalntnong).

 Ta «gyypada» umopei va eival MAEOV Kol TOAUMEGLKA N LOVO
ELKOVEC, LOUOLKN KATT.

e EvdExeTalL va avaktwvtol TuAporta (rt.x. mapaypadot)
gyypadwv.

e JuVNBwWC Ta EpwTnMOTA KAl Ta Eyypada avTipetwrilovtal wg
oUVOAa GpwvV (terms).

e [.x. kopta SLakpLon HETAlL «OKEPTOMOL APA LTTAPXW» KOLL
«umapyxw apo okeptopo»(bag of words).

e OLo0pol sivat cuvnNBwc Ag€elc, aAAa ptopeL va elvo Kot
neyaAlTtePeC PPACELG(TT.X. KTIVEUUOVLKO oldnuay).
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Movte\o SLovUoUATIKOU XWPOU (vector space model)

e oAU Stadbedopevn elval N SLOWVUCHOTLIKA T PAoTAoH
EPWTNUATWYV KoL EYYPADWV.
— Kabe eyypado N epwTnHa TAPLOTAVETOL WCE EVa Stavuopa
WblotTwv.

— M.x. Suadikécg(Boolean) 1dtotnteC oL Selyvouv molol 6poL TG
oUuAAoyn ¢ epdavilovtal i OxL oto £yypado N epwtnua.

— 'H o cuxva WéLotntecg pe TiueC TF-IDF.

— 2uvnOwc adatpoUpe mpwTta OAU KOWVECG AE€eLG (stop-list, mT.x.
apBpa, cuvdeopol) Kal KpATAUE TLIC PLLEC TwV AEEewV
(stemming).

e AvaktwvTtal Ta Eyypada twyv onoiwv ta dtavioopota
pnola{ouVv MEPLOCOTEPO LIE TO HLAVUCHO TOU EPWTHHOTOC.
— [.x. opOLOTNTA GUVNHLTOVOU.
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Avtopatn PeAtiwon EpPWTNUATOC

* MmopoULE VO EMEKTEIVOUME TO EpWTNMA (query expansion).
— M.X. L€ cUVWVUMA KOL (KOVTLVQ) UTTEPWVUMA KOL UTTWVUHLOL.
— 'H yevikOTEPA UE OXETLKOUG OPOUG XPNOLLOTIOLWVTOC EVOL LETPO
onNMOoLoAOYLKNAC ouvadeLac /KoL cuotadonoinon Gpwv.
— 2uvnOwc kaAUTeEPN avakAnon, aAAd XELPOTEPN aKPLPELAL.
— @ewpntika Ba BonBouoe kat n anocadnvion Aé€ewv, aAAd yEVLIKA
avtikpouodpeva anoteAéopata o IR.
* Relevance feedback: O xpnotnc onuelwvel R oXETKA KoL S
aocxeta cyypada (m.x. e€stalovrac ta T[p(b'ta 10).

—a+z:_> S
q qul klk

— AlaloOnTikd, LETOTONI{OVE TO 6Lavuoua TOoU epwtnp.atoq q kata 8
NPOG TO KEthostﬁeq TWV GXETLKWV KOl KATA Y MOKPLAL OLTTO TO
KEVTPOELOEG TWV AOXETWV.

— Ta a, 8, y kaBopilouvv mOoco BEAOUE VA EMNPEACTEL TO EPWTNUO ATTO
TOL CNUELWHLEVA OXETIKA KoL AOXETA Eyypadal.
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= | Avafrnitnon oto Google: When was the telephone invented? - Microsoft Internet Explorer ! ‘

Apwzio  Enctepyacia  MpoBoar,  Ayannué i . .','
‘ ) O() l‘eE VWhen was the telephone invented? Avalfimon oto Google | 75
: Arnan - Naykdopiog Iulnﬁng-@ﬁ.fc:(,mﬁme arg gealbeg 1he kathyopioag EAdnwikd
O1 Tropakdrte AECelg sivan TToAD aquynBiopéves kKo dev qupTreplAfgBnKay oy avaliTnar oo

When was the. [_Asmropgpsisc |

THoewy | KaTtdAoyo
lotooeAidec mou ovalnThiBnkay pe 1ouc dpouc When was the telephone invented? . 1 £wc 10 ammd Trepitrou 217,000 aotroTsAEopaTo
ZupBoulf; 10 TTEpITTOTERT TTROYPOPPOTS TTADNHYNONG PTTOPEiTE QITADG vo TTXTHOETE T TTARKTpO return avri va emA£EeTs T0 KOUPTTT av

1876 - Telephone Invented

... 1876 - Telephone Invented. ... The telephone, invented in America by Alexander
Graham Bell, had moare impact on personal and business communication, ...

wwowy impty. comdparlidex/1876 html - 3k - AmoBnkeupsyn Fehida - MNopdpoisc osiidsg

World's first practical wireless telephone invented
Dr. Tarigata Uichi invented the world’s first practical wireless telephone (the —
TY¥K wireless telephone) in February 1912 (Meiji 45) at the age of 29. ...

korea.park.org/dapan/NTT/MUSEUNMS html_ht/HT212020_e. html - 2k - AmroBnkeupévn fenida - Napdpoie; gehibes

oodle Search: when was the telephone invented?

... Category: Recreation = Antiques > Telephones and Telegraphs. YWorld's first practical
wireless telephone invented ... ... .. 1876 - Telephone Invented. ... ...

ilk_kub. nlf~antalb/abvifweek3/google_results html - 15k - AmoBnkeupsvn Zehido - MNopopoier oeiibec

rrnEmpirical Methods for Natural Languadge Processing

Eitoc apyeiou: Microsoft Powerpoint 97 - Ze popgr HTML

... Alexander Graham Bell. YWhen was the telephone invented? 13876, (Buchholz & Daelemans,
2001). ... When was the telephone invented? YWhich slots are given? Verb invented. ...

wewewy, hit.uib.nofspraaktekDZ2/daelemans2. ppt - Dopdpoiec oehidec

Which was invented first -- the telephone or the light bulb?
. Add Ask Yahoo! ta My Yahoo! Dear Yahoo! Which was invented first -- the telephone
or the Ilght bulb? Enlighten hMe. Dear Enllghten This is a hot button issue. ...

[P E— SR e I e o T T N e [l PP | rd [ J—— T T e T Mo Siimimn e ® % -

<5

[

NPOPOPLWYV, OLOTH AT




2 AvaZritnon oto Google: When did K. Simitis become prime minister? - Microsoft Internet Explorer

Apweio  Enzitepyagia  MpoPorry  Avonnuéva Epyaicia  BorBaia .,

Mﬂwinmm MNponphoere=—=Liwomkd Epyabsic  ZugBoudéc Avaliinong

GOL)S[ When did K. Simitis become prime mD Avalrnnan oro Google ]

OAVI:(E,I]IHUIE arig geAibec Tne katnyopiag EAMIKG
H vetn “When™ gival TToAD l:rl.lquhl:TuF'ur] koo Dev ANgHNKE uTTOWy oty ovadnnon oo,
[_heTropépsiec |

HEATTCTHTEI LA Tl Eikdvee | Opddec Zulnimoewy | Katdhoyo
Iotooehibes Tou avalnifidnkay pe 1oue dpouc When did K. Simitis become prime minister? . 1 £w¢ 10 amd mepitrou 490 amortehe
Fupfoudf: 1o TEpITTSTERD TTPOYPAPPOTa TTAOAYNTTS PTTOPETE QAW v TTATATETE 10 TTARKTPO return avii va eTIASEETE TO KOUPTTT oy

'.l

The Greek Prime Minister T OvBegpol Xopnywy
... The election of Simitis as Prime Minister did not discourage A. Tsochatzopoulos
who was ... between the electorates of the election of K. Simitis as Prime ...

Free Instant Ordination
Be alegally ordained clergy person

wiwvw, asteras. aek net. gr/Communism/Simitis/ - 18k - ArroBnkeupévn edida - Nopdpoiec oeiidec Perform weddings, baptisms, ete.
wwwwy. SpiritualHumanism. org

1998/02/04 17:52 Twio Years of Traditionalist Modernism in ... S U

... took two full years in power for K. Simitis, heralded ... Minister s post two years ago, Agite 10 pAvupd oog g0,

nevertheless, did not so ... be able to apply his philosophy, Simitis and his ...
wanw aimpress. org/dynftraefarchive/data’ 199802/80204-019-trae-ath. htrn - 17k - AmoBnreupévn Tedibo - Napdpoles gehibeg

articles

o It took two full years in power for K. Simitis, heralded as ... s post two years ago,
nevertheless, did not so ... To be able to apply his philosophy, Simitis and his ...

www. greekhelsinki. grfenglish/articles/AIM28-1-98 html - 21k - AmoBrksupevn Zeaida - Nopdpoisg geAibeg ‘)

Greek -Turkish relations ®

... the Prime Minister of Greece Mr. K. Simitis, at ... the beginning of Movember 1997 Prime
Minister Simitis and Prime ... Although the meeting did not produce tangible ...

wanney, b, arg/MFE Adfareignd/bi Ia‘reralfrelatmns htm - 20k - AmroBnkeupsyn 2eAida - [Nopopoise aehideg
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2epwapto 10, E€aywyn mAnpodopLwy, CUCTHHOTA EPWTATIOKPLOEWY




uotnuata epwtarnokpiocewyv Or yia tov loto

—> When was the telephone invented?

- 1876 (25) + akpPnc amavinon kot Babuoc Befordtntog

— www.clicktron.com/trivia/...: The telephone was invented by Alexander
Graham Bell in 1876.

— www.komando.com/other/kids/...: They invented the telephone on March
10, 1876.

_ \

AtltioAoynomn amdvtnong
. 1912 (1)

— www...: Dr. Torigata Uichi invented the word’s first practical wireless
telephone... in 1912,

[Baolwopévo og mapadeypa twv Buchholz & Daelemans (2001).]
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!uorn LLOLTOL EPWTOTTOKPLOEWV YLaL ouﬂoveq

syypadwyv (N tov loto)

2UVABOWC pE TagivounTn.
Katnyopia . 1816TNTEC: Taupiddel n
epwTNON £PWTNONG, OpOI ATAVINOES — kamyopia T epwtnong
TNS EPWTNONG, ‘ " HETOUG TUTTOUG OVOUATWYV
¥

OUVTOKTIKO oTnv amavtnon; lNocoaTo
dEVTPO, - épw\{ TNG EPWTNONG otV
eTTeepyaoia | Tapappdozei, .. eTTIAOYN ATTAVTNON, CUVTAKTIKO
1 | ATTAVTACEWV Taiplacua, Taiplaoua
IS U 7 TTAPAPPATEWV...
bpol TNC UTTOWNQIEG ATTAVTHOEIG (TT.X.
£PWTNONG ATTOCTIAC AT, TTPOTACEIG
gwmw”é OVOMATA OVTOTATWY) CUVTAKTIKNA
| avdAuon, ...
avAKTNON | emegepyaoia
TTANPOQOPIWY OXETIKG EYYPAPWY
eyypaga
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Enteéepyaoia tTnC epwtnong

 Katnyopia tnc epwtnongc:

[.X. OIOLTEL CUYKEKPLULEVO OVOLLO TTPOCWITOV 1) TomoBeaoiag ) xpovoloyia
w¢ anavtnon; (factoid questions)

Mnan {nta optopo; (M.x. «TL elval n Balaocoatuia;») Mo SUOKOAEC
EPWTAOELG KaL evOEXETAL VL XpeLalovTal tepiAnyn.

MnAnwc I{nta tpomno ektéAeonc piac dStadikaoiac; (M.x. «Mwc aAAdlw tn
urataplo tou...;») Emionc 8UoKoAEC.

Mropel va avTIpeETWTLOTEL WS TTPOPBANHA Katatagng. 15LoTNTEC: ..
EPWTNHUOTIKEC AEEELC, N-YPAUMATA, KEVIPLKO OUOLAOTLKO (« Moo OAN....;»),
UTLEPWVU 0L KEVTPLKOU OUGLAOTLKOU.

 Opol nc epwtNONG, EVOEXOUEVWC KOl ETTEKTOION, Ttapadpaon N
HETOTPOTA TNC EPpWTNONC 0€ SRAwON.

M.x. «Mote epeupeOnKe To TNAEDWVO;» =2 «To TNAEPWVO ePeupPEBNKE
[xpovikn Ekdpacn]».
M.x. «Nwc Bepamevetal To...» =2 «Mola elval n Bepameia Tou...»

* EvOEXOUEVWC OUVTAKTLKA 1 KoL ONUOGLOAOYLKN avAaAuon.
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EENENS BRI Y Y ey e
2UOTNUOTO TIOU EMLOTPEPOUV ATTOCTIOCOTOL

 Ta amoonaocpata cuvnOwc eival mpotacelg N napaypadot.
— [1.X. TTOU TTEPLEXOUV OPOUG TNG EPWTNONG.
e EmAoyn petaéL vmoPndiwv AmoomacuATwy LE EMPBAENOUEVN
pnadnon. M.x. pe LBLOTNTEC:
— Taiplalel n Katnyopio TNG EPWTNONG LLE TIC KATNYOPLEC OVOUATWYV
OVTOTATWV pEca oTo uTtoPrdLo AMOCTIOCAL;
— MNooooTto 0pwV TNE EpWTNONG oto uoPndLo AMGoTACHA KoL TTOCO
OLTLEYOUV KOTA LECO OPO UETOEV TOUG OTO OLTIOCTIOLO QL
e OpOLOTNTA EPWTNONC KOl ATIOCTIAOUOTOC, 0TO AEELAOYLKO (TT.Y.
cosine similarity), OUVTOKTIKO 1] oNUOGLOAOYLKO £TtimEedO.
— Mooo PnAa (rank) emeotpePe n unxavn IR to Eyypado amno to omnoio
TIPOEPXETOAL TO AMOCTIOCLLQL;

— Anootaon tou (dltavuopatog Tou) cUYKeEKPLHEVOU urtoyndiouv
OLTTOOTIAGLOLTOG OTTO TO KEVTPOELSEC OAWV TwV urtoPndiwv
OLTTOOTIALOMATWV TNC EPWTNONC.
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EENENS BRI Y Y ey e
YuoTNMaTa TTov eMLoTpEDOUV ovtotntec (1/2)

e EvdeExetal va Bpiokoupe mpwta To KAKAUTEPO AMOCTIAOMA KOLL
KOTOTILV VOL PAXVOUE HECGO TOU TNV KAUTEPN OVTOTNTA.

— N.x. EpwWTNON MPOCWIOUV, TO KAAUTEPO AMOCTIOCHA VAL L

POTOON LE TPLOL OVOMOTO TIPOCWTWVY, TIOLO SLAAEYOU UE;
* XpRon Kovovwv BaclopEVWY O MPOTUNAL:

— M.x. av EpWTNON MPOCWITOV KOl TO OLTIOCTIOALOLOL TOLPLATLEL UE TO
«[mpoowmo:X] eypale [BtBAio:Y]» kat to [BtBAio:Y] elval 6po¢ TNG
EPWTNONG, ATTAVINOE LE TO [Tpoowro:X].

— [1.x. ov EpWTNON OPLOMOU KOl TO AITOCTIOOO TOLPLATLEL ME TO « X, Eval
eldoc Y» 1 pe to «X kat aAAa Y» Ko to X eilval 0poc thG Epwtnong,
anavinoe «Etvat éva Y».

— To mpotuna UMopel va €xouv on uLoupvnBEL OTWG OTNV e&avwvn

n)\npocbopwov yla OXEOELC TIOU QVOLLEVOVTOL OTLC EPWTNOELS TWV
XPNOTWV (TT.X. OXECELC HeTAEL yovibilwy, acBevelwv, GapuaKwV).
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EENENS BRI Y Y ey e
2UOTNMOTA TIOU ETILOTPEDOUV ovTOoTNTEC (2/2)

e Avtiywa ipotuna (N padl He avtad), LITOPOUE VoL
XPNOLLLOTIOL)OOUE TTAAL EMPBAENOUEVN pAOnon.

— Eva dtavuopa ya kaBbe voPpndra amavrnon (m.x. ylo kabe
OVOLLOL OVTOTNTOC MECO OTO ATOCTIOOUA 1 Yo KABe dpaon Tou
TUNMOTOC TTOU Talpla€e pe petaPAntn evog mpoTtumou).

— ldLoTNTEC MAPOMOLEG e eKELVEC TNC a&loAoynong
OLTTOCTIOLOULALTWV.

e Avti va evtomni{ou e mpwTa To KAAUTEPO OTIOCGTIOGLOL KOLL
META TNV KaAUTEPN anavinon (ovtotnta n $pacn) HeEoa
OTO amooTaoua, evOEXETAL va aéloAoyou e KATEVOELaV
vroPndLleg anavinoelg (ovtotntecg, PpaceLq).
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EENENS BRI Y Y ey e
A&LoOAOYNON CUOTNUATWY EPWTOTTOKPLOEWV

e Av TO CUOTNMA EMLOTPEDEL pia AMAVINGCN AVA EPWTNON,
LLTTOPOU LLE VAL LETPIOOULE TO TOCOOTO opBatntac (accuracy).
— MOOoEC EpWTNOELC AMAVINCGE CWOTA.
* JUXVQ ETUTPETETAL TO ocuoTNUA Vo eTiLloTpEPEL N amOVINOELG
ova Epwtnon, taélvopnuevec Katd BaOuo BeBatotnrog.
— Emotpedel mo PnAd ti¢ amavtnoelg mou Bewpel KAAUTEPEC.

— Eotw Q oL epwtnoelc aéloAoynong kot Q' oL EPWTACELS VLA TLC OTIOLEC
TOo oUoTnNua enEotpePe TOUAAXLOTOV piot cwoTA armavinon.

— lNa kaBe epwtnon qeQ’, rankq sival n Béon(l, 2, ..., N) tng npwtng
(oo mavw TPOoC TA KATW) CWOTHG ANAvTNong.

— Mean Reciprocal Rank:
MRR=1|Q|- geQ’'1lrank(q)

— MeyaAutepo MRR av Sivel GWOTECG ATTOVTACELC Kal TILo PnAd.
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B NN RN N DN .
AvTtopatn mapaywyn neptAnPewv

e Xpnotun oc mMoAAEC mepuTwoelc. M.x:

— Mwkpa amoonacpata (snippets) avaktnBeviwv eyypadwv
opadwv eyypadwv otic pnxaveg avalntnongc.

— MepiAnyPn TNC YVWHNG TOU Koo (m.X. amo Lotoloyia, fora) yia
£VOL TIPOLOV, IPOOWTLO, YEYOVOC KATT.

— MepANYPELC MPOKTIKWY OCUVAVTINCEWV N SLtafoUAeVoEWV.
— EKTEVEOTEPEC AMAVINOELC OE EPWTNOCELG TL.X. OPLOMOU (TT.X.
«MNotoc Ntawv o AapPivoc;», «Tt elvat n Balaocoatpia;»).
 Eibn mep\nPewv:
— Amo €va n moAAa eyypada (single vs. multi-document).
— MepiAnyn eotiaopevn oe epwtnua (query-focused) f oxt.

— Movo emiAoyn AMOCTIOGATWV (TT.X. TTPOTACEWV) N KoL
enavadiatunwon (extractive vs. abstractive).
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EENENS BRI Y Y ey e
Avtopotn mopaywyn mepANPEwV —CUVEXELDL

* Kuplotepa otadla:

— Ermidoyn meplexopévou, cuvnBwE MPOTACEWY, EVOEXOUEVWCE Kall
OUMMLEDN MPOTACEWV (sentence compression).

— IXESLAOMOC KELMEVOU: ouvnBwC dlataén mpotAcEWV
(ordering). Evoexouevwc amodpacelg opodonoinong
npotacswv(aggregation).

— Erudavelokn npaypatwon (surface realization), m.x.
NPOYLATWOon opadonoinonc, EMoKeUN avadopLKwV
EKOPACEWV.

e Otav napayetol mepiAnn amo eva eyypodo, oAl
oUOTHHATA ATTAQ EMAEYOUV POTACELC, (lowc) TLC
OUVTOMEVOUV Kol TIC epdavilouv PE TN OELPA TOU XAV
OTO apPXLKO €yypado.
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B NN RN N DN .
EmttAoyn mpotaocewv oo eva Eyypado

e JuVvNOBWC HEoW EMPBAEMOUEVNG LNXOVIKAC Ladnonc.
— M.x. katata&n oc VO KATNYOPLEC (ONUAVTLKN TtpOTOCN 1 OXL).

— Aebopeva ekmaildevonc: KEIHEVA KOl TPOTACELG TTOU EMEAEEQLY
avOpwrol (extractive) n mpotaocelg neptAnPewv ov Eypadav
avOpwroL, EVOUYPAUMULOMEVEC HE TIC APXLKEC (abstractive).

* Moapadeiypota XprolLwy LOLOTATWV:

— Méoo TF-IDF twv Ag€swv tnc mpotaonc (lowc pe stop-list,
stemmer).

— AmOoTtaon Ao T0 KEVIPOELOEG OAWV TWV MTPOTACEWV.

— @¢€on npotaong (m.x. o€ titho, apxn mapaypadou, mPWIN
nopaypado, kopudaio 10% tou KELMEVOU) Kal HAKOC TTPOTOONG.
— XopaKtnPLOTIKEG AEEELC N eKPPAOELC (TT.X. «2€ AUTO TO

apBpo...», «Zuvoyilovtag, ...») Kol EKPPACELG TTOU
onuatodotolv cuvaicOnpa( sentiment).
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B NN RN N DN .
Napaywyn meplAndpnc moAAwv eyypadpwv

2ymua tov I Aaumovpa.

Compression #1-1

Sentence #1 Compression #1-L

Sentence #2 Compression #2-1

e

Sentence #3

Compression #2-L

Sentence #M Compression #M-1

Final Text

Compression #M-L

* Twpa peMeL va EMAEEOUE TIPOTACELC TTOU ELVOL ONUAVTLKEG, AAAA KoL TTou SV
A€vVe ta dLa paypota.

— MrmopoUuE va XpNOLUOTIOL)GOULE TOLELVOUNTH LE LOLOTNTEG TTAPOMOLEG TNG
nepintwoncg nepiAnydng evog eyypadou.

— MrmnopoUue va eMAEEOVE EMAVAANTITIKA TNV KAAUTEPN TPOTACH TTOU QTIOUEVEL, WG
MEYLOTO OPLOMO TPOTACEWV.

— E€ailpwvtag mpotdoelg mou potdlouv oAU (.x. opoLlotTNTA CUVNLTOVOU) UE
T(POTACELC TTOU €XOUUE RON ETUAEEEL.

— 'H opadomotovpe(clustering) tic mpotaoelg ko ETIAEYOUUE pia (TNV KAAUTEPN) amo
KAOE opada mpoTAcEWV.
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B NN RN N DN .
MNepA\NPELC EOTILOUEVEC OE EPWTNHOTA

* To epwtnMa eMNPeAleL TNV emtAoyn Twv eyypadwv, av
XPNOLUOTIOLE(TOL CUOTN A avAKTNonE TAnpodopLwv.
* MrmopoUue eniong va ntpocBEcoupe otnv emtAoyn
TLEPLEXOUEVOU LOLOTNTEC TTOU €€€TAlOUV KOl TO EPWTNHAL.
— Onw¢ otnv afloAdynon OmooMACHATWY ota cuotrpata QA.
— [.x. méoo polaleL n KABe mpoTACHN LLE TO EPWTNHLAL.
 MMopPOUUE EMLONC VAL KATATACOOUE TO EPWTHHATA COE

KaTNYopPLeEC OTwC ota cuoTtnpata QA Kal va E€XOUE OXESLOTUTTL
(templates) anavtioswv.

— [.x. v tpOKELTOL yla EPWTNIO OPLOUOU npocwnou (Tt.x. «[Motog ntav
0 AapBLvoq, »), EVTOTLOE MAnpodopiec yla yévvnon, Oavarto, Epya,
ETUTEVYHOTOL KATT.

— Kal mpokaBoplopévn drataén twv mAnpodopLwy auTwy.
* 'H pmopouUpe vo paBoupe dtadopeTIKO LOVTEAO EMAOYAC Kal
drataénc mMPoTAcEwWV ava Katnyopio Epwtnonc.
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EENEEE DN DR DY ey e
A&loAOynon cuoTnUATWY Ttapoywync eptAnPewv

e Omwc KoL 0TN KNXOVLKN HLETAdPAON, N TILO aELOTILOTN
aéloAoynon yivetoal pe avlpwmouc-KpLTEC.

— [.x. Touc {nTAuE Va a&o?\ovnoouv KOTAL TTOCOV N Ttept?\nqm
61atnp81 TG on MOVTLKOTEPEC n)\npocboptsq, TNV moLoTNTa TOU
KELLEVOU, TO TTOOO EUKOAOL KOTAVONTO £LVaLL KATT.

— AUoKoAo va emavoaAapBavoupe aéloAoynon He avBpwrouc.
 MEeEtpa avtopatng aéloAoynonc.
— E&etalouv mooo potalovv oL mePARYPELC TOU CUCGTAMOTOC LIE
neptAnPeLc avlpwnwv.

— Kataokevaloupe moAAamAEC meptAnYPeLc (.. pe
SladopetikoUc avOpwrouc) KABE KELMEVOU aELloAOynonc.

— Metpape 1.X. TOoA OO TA N-YPAUHATA TWV MEPLARPEWV TWV
avOpwrnwv uTtapxouV otV avtopatn nepiAnyn.

— BA. J&M yia epypadn tou petpov ROUGE(recall-based).
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Data growth is exponential

Number of articles indexed by Genome Sequencing
Growth Rate of EMBL-Bank Projects on GOLD
MEDLINE (PUBMED) per year 300 , , 4500 ——
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http://dan.corlan.net/medline-trend.html
Southan and Cameron, Beyond the tsunami: developing the infrastructure to deal with life

sciences data, The fourth Paradigm: Data-Intensive Scientific Discovery, Microsoft Corp., 2009.

Yeuwaplo 10, E€aywyn mAnpodopLwy, CUCTAUOTO EPWTATTIOKPIOEWY



BN NN IR NN RN
Data is source of knowledge

Dissemination of Medical Discoveries to
Clinical Practice: The Last 2,500 Years
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Gillam et al., The healthcare sin-
gularity and the age of seman-
tic medicine, The fourth Paradigm:
Data-Intensive Scientific Discovery,

Microsoft Corp., 2009.
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One just needs to make the connection

 The Swanson case: Fish oil and Raynaud's syndrome

— Public knowledge since 1975: Raynaud's syndrome is
associated with high blood viscosity, platelet aggregability,
vasoconstriction.

— Public knowledge since 1984: Fish oil leads to reductions
in blood lipids, platelet aggregability, blood viscosity, and
vascular reactivity.

— Swanson puts the two together in 1986: Can dietary fish oil
ameliorate or prevent Raynaud's syndrome? He supports
his evidence with relevant literature.

— DiGiacomo confirms the hypothesis in 1989.

* Vision: Create big data machinery that help produce
and support more such cases.
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BioASQ vision

e 2 articles published in biomedical journals every minute!

 Make sure this knowledge is used to the benefit of
patients

 Need to make it accessible to biomedical experts
e Search is not effective enough
* Push research in automated answering of questions

* A challenge for such systems can achieve a multiplying
effect
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What is BioASQ?

A challenge funded by the European Union (FP7).

Task a: Hierarchical text classification
 Organizers distribute new unclassified PubMed articles.
e Participants assign MeSH terms to the articles.
 Evaluation based on annotations of PubMed curators.

Task b: IR, QA, summarization, ...
* Organizers distribute English biomedical questions.
e Participants provide: relevant articles, snippets,
concepts, triples, “exact” answers, “ideal” answers.
* Evaluation: both automatic (GMAP, MRR, ROUGE etc.)
and manual (by biomedical experts).
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Questions of biomedical experts

Yes/No question

[ “Are there any DNMT3 proteins present in plants?” ]

Exact Answer

[ o Yes V4 ]

Ideal Answer

4 N
“Yes. The plant DOMAINS REARRANGED METHYLTRANSFERASE2 (DRM2) is a homolog of

the mammalian de novo methyltransferase DNMT3. DRM2 contains a novel arrangement

of the motifs required for DNA methyltransferase catalytic activity.”
\. J
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Questions of biomedical experts

Factoid question

[ “What is the methyl donor of DNA (cytosine-5)-methyltransferases?” ]

Exact Answer

[”S-adenosyl-L-methionine” ]

Ideal Answer

“S-adenosyl-L-methionine (AdoMet, SAM) is the methyl donor of DNA (cytosine-5)-
methyltransferases. DNA (cytosine-5)-methyltransferases catalyze the transfer of a methyl
group from S-adenosyl-L-methionine to the C-5 position of cytosine residues in DNA.”
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Questions of biomedical experts (ll1)

List question

“Which species may be used for the biotechnological production of
itaconic acid?”

Exact Answer

[ “Aspergillus terreus”, “Aspergillus niger”, “Ustilago maydis” ]

Ideal Answer

“In 1955, the production of itaconic acid was firstly described for Ustilago maydis. Some
Aspergillus species, like A. itaconicus and A. terreus, show the ability to synthesize this
organic acid and A. terreus can secrete significant amounts to the media. Itaconic acid is
mainly supplied by biotechnological processes with the fungus Aspergillus terreus. Cloning

of the cadA gene into the citric acid producing fungus A. niger showed that it is possible to
produce itaconic acid also in a different host organism.”
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Questions of biomedical experts (ll1)

Summary question

[ “How do histone methyltransferases cause histone modification?” ]

Exact Answer

(]

Ideal Answer

“Histone methyltransferases (HMTs) are responsible for the site-specific addition of covalent
modifications on the histone tails, which serve as markers for the recruitment of chromatin
organization complexes. There are two major types of HMTs: histone-lysine N-
Methyltransferases and histone-arginine N-methyltransferases. The former methylate specific
lysine (K) residues such as 4, 9, 27, 36, and 79 on histone H3 and residue 20 on histone H4. The

latter methylate arginine (R) residues such as 2, 8, 17, and 26 on histone H3 and residue 3 on
histone H4. Depending on what residue is modified and the degree of methylation (mono-, di-
and tri-methylation), lysine methylation of histones is linked to either transcriptionally active
or silent chromatin.”
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Selecting relevant snippets

Release of sunflower seed dormancy by cyanide:
cross-talk with ethylene signalling pathway

Introduction Cyanide is a compound known to stimulate germination and to release dormancy of seeds of many species (Taylorson and
Hendricks, 1973; Roberts and Smith, 1977; Bogatek and Lewak, 1988; Come et al., 1988; Bethke et al,, 2006). Seed dormancy is defined as
the property of a seed that prevents its germination in apparently favourable conditions (Finch-Savage and Leubner-iietzger, 2006).
Despite the well-described effects of cyanide on germination and dormancy, the cellular bases of its mechanism are poorly understood,
and seem moreover to vary from one species to another. Different hypotheses have been proposed to explain the stimulatory effect of
cyanide on germination and dormancy (Come and Corbineau, 1989). % According to Taylorson and Hendricks (1973), the cyanhydric gas

could react with L-cysteine to give the B-L-cyanoalanine necessary for the synthesis of arginine and aspartic acids which could be limiting
factors for germination. Hagesawa et al. (1994) suggested that this increase in the amino acid pool might also promote germination by
decreasing the water potential in embryonic axis. However, other respiratory inhibitors which are not metabolized, such as NaN3 or Na2§,
have the same effect as KCN in various species (Roberts and Smith, 1977; Come and Corbineau, 1989). Some studies proposed that the
beneficial effect of cyanide on germination might involve the cyanide-insensitive pathway (Esashi et al., 1979, 1981b; Upadhyaya et al,,
1983), the pentose phosphate pathway (Roberts and Smith, 1977; Céme and Corbineau, 1989), the glycolysis (Bogatek, 1995) or the
hydrolysis of oligosaccharides and their catabolism (Bogatek and Lewak, 1991; Bogatek et al,, 1999). Cyanide is also known to interact with
reactive oxygen species (ROS) metabolism; it is an inhibitor of Cu/Zn superoxide dismutase (SOD) (Bowler et al,, 1992) and catalase (CAT)
(Tejera Garcia et al,, 2007) and it has been demonstrated to induce oxidative stress and lipid peroxidation in animals (Johnson et al.,, 1987;
Gunasekar et al., 1998). Oracz et al. (2007) recently demonstrated that cyanide could trigger protein oxidation during sunflower seed
dormancy alleviation. At last, cyanide might also interplay with the ethylene signalling pathway. Indeed, hydrogen cyanide is a co-product of
ACC oxidase, which converts ACC to ethylene (Peiser et al,, 1984), and it has been proposed to stimulate ethylene biosynthesis via a
feedback effect (Pirrung and Brauman, 1987). Thus Smith and Arteca (2000) demonstrated that the ACC synthase gene ACS6 was
activated by cyanide in Arabidopsis. However, it is actually not known whether ethylene and cya & nide share some molecular

components of their downstream transduction pathways.The putative relationship between cyanide and ethylene signalling pathways
might be particularly relevant for sunflower seeds, whose dormancy is broken by ethylene (Corbineau et al,, 1990). The inability of freshly
harvested sunflower seeds to germinate at temperatures below c. 15 °C results from an embryo dormancy which is gradually eliminated
during dry storage (Corbineau et al., 1990; Corbineau and Come, 2003). Embryo dormancy is characterized by the inhibition of radicle
extension thus nreventina excised emhrvas tn araw (Finch-Savaae and | enhner-Metzaer. 2006). | ittle atrention has heen naid ta the
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Not only texts: ontologies, linked data,
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B D D D D e
Information from structured data

List question

“Which forms of cancer is the Tpl2 gene associated with?” ]

Related RDF triple

( N
Subject: http://www4.wiwiss.fu-berlin.de/diseasome/resource/diseases/3003 (lung cancer)

Predicate: http://www4.wiwiss.fu-berlin.de/diseasome/resource/diseasome/associatedGene
Object: http://www4.wiwiss.fu-berlin.de/diseasome/resource/genes/TPL2"

Related concepts

http://www.disease-ontology.org/api/metadata/DOID:162 (cancer)
http://www.uniprot.org/uniprot/M3K8 RAT (TPL2 synonym)
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What is your area of expertise?

Click on the cloud to find out how your research interests relate to the BioASQ challenges.

Classification

Information
Extraction

Named Entity
Disambiguation

Passage Retrieval

Reasoning

Semantic Indexing

Document
Retrieval

Information
Retrieval

Named Entity
Recognition
QA from Structured
Information

RDF Triple
Retrieval

Text
Summarization

Fact Checking

Machine Learning

Natural Language
Generation

QA from Texts

Relation Extraction

Textual Entailment
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BioASQ Task b —Phase A (Retrieval)

Question: “Do CpG islands co-localize with transcription start sites?”

Query formulation

Query: e.g., “CpG islands” AND “transcription start sites”

Search engines for
document collections

Search engines for D

Relevant documents

ontologies, triple storages >

Relevant concepts, RDF
triples

Snippet selection

NN N NN

Relevant snippets

The returned documents, snippets,
triples, concepts are automatically
evaluated against the gold ones (of
the experts) using mean precision,
mean recall, mean F, MAP, GMAP.
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BioASQ Task b —Phase B(Answers)

Question: “Do CpG islands co-localize with transcription start sites?”

Relevant Relevant Relevant concepts,
documents snippets RDF triples
-

..................................... *.-----------------------------------------

‘ QA, summarization, NLG, ...

"Exact’ answer: “Yes” "'

‘Ideal’ answer: “Yes. It is generally known that the presence of a CpG island
around the TSS is related to the expression pattern of the gene. CGls (CpG islands)
often extend into downstream transcript regions. This provides an explanation for
the observation that the exon at the 5' end of the transcript, flanked with the
transcription start site, shows a remarkably higher CpG density than the
downstream exons.”
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Data sources include
both text and structured
info.

- PubMed articles.

- Me5H, Gene Ontology,
UniProt, Jochem, Disease
Ontology.

Task A: More than
10,000,000 articles with
MeSH headings available
for training. New test
batches available every
week.

Task B: More than 1300
English questions,

plus gold relevant
documents, snippets,
concepls, riples, "exacl”,
and "ideal" answers.

Benchmark datasets/oracles
available beyond the end
of the project.

BIOASQ ecosystem

Annotation & Assessment tool (Open Source).

PARTICIPANTS .

Online platform that enables participants to enter the BioASQ challenge.
Infrastructure available beyond the end of the project.

Biomedical experts,
responsible for the
formulation of
guestions, the
identification of gold
relevant documents,
snippets, concepts,
triples, the composition
of gold "exact" and
"ideal" answers, and
the manual evaluation
of system responses.

A social network
allows biomedical
experts to follow

and comment upon
benchmark guestions
and gold answers
formulated by their
peers.

Automated & manual
assessment of system
responses. Oracles
available for objective
retrospective bench-
marking beyond the
end of the project.
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B DY D D e e
Selection of data sources

Cost
Prognosis
Disease Stratification
Co-morbidities
Patient Demographics
Incidence/Prevalence
Diagnosis
Symptoms

Disease

Target

Sensitivity
Selectivity
Expression: genes
Expression: proteins
SNP’s
Mutations
Biological Function
Intellectual Property

Pathway: Primary
Pathway: Secondary
In vitro assay Structure
Mechanism of action Homologues
Efficacy Metabolism
O“'tﬂf‘e‘ effects Pharmacokinetics
Compliance Issues Route of Administration
Dosing Formulation
SMI © Developmental Status

Commercial Partners
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B D D D D e
Selection of Data Sources

* Ontologies/Biomedical Databases
— Medical Subject Headings (MeSH)
— Gene Ontology (GO)
— Uniprot (Swissprot=reviewed only)
— Disease Ontology (DO)
— Joint Chemical Dictionary (Jochem)
— Linked Life Data (Triples)

* Datasets
— PubMed titles and abstracts (22M app.)
— PubMed Central Full Text Articles (800k)
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B NN RN N DN .
Joint Chemical Dictionary (Jochem)

* the Joint Chemical Dictionary, is a dictionary for
the identification of small molecules and drugs in
text, combining information from UMLS, MeSH,
ChEBI, DrugBank, KEGG, HMDB, and ChemIDplus.

* One of the largest biomedical resources for drugs
and chemicals

e http://biosemantics.org/index.php/resources/jochem
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Gene Ontology (GO)

* a major bioinformatics initiative to unify the
representation of gene and gene product
attributes across all species.

— Maintain and develop its controlled vocabulary of
gene and gene product attributes;

— Annotate genes and gene products, and assimilate and
disseminate annotation data;

— Provide tools for easy access to all aspects of the data
provided by the project, and to enable functional
interpretation of experimental data using the GO, for
example via enrichment analysis.

— http://geneontology.org/
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Gene Ontology (GO)
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Universal Protein Resource (Uniprot)

UNiProtKB erotein knowledgebase Proteomes

Protein sets
expressed by

Swiss-Prot - :
O Manually % T @) organisms
annol?:_ll:ed and

UniRef
TrEMBL UniRef100
Automatically ~ Sequence clusters UniRef90
annotated and UniRef50
not reviewed r. ‘\. '
[ g

UniParc et j
- 3 o
Sequence archive T e
d Dsolere

= ) - * UniProt is a comprehensive resource for
External Sources protein sequence and annotation data.
S e — UniProt Knowledgebase (UniProtKB),

oer sequence resources

— UniProt Reference Clusters (UniRef)
— UniProt Archive (UniParc).
* http://www.uniprot.org/
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Disease Ontology

 The Disease Ontology is a formal open source
ontology for the integration of biomedical data
that is associated with human disease.

* Approximately 8; 000 inherited, developmental

and acquired human diseases are included in the
resource.

e http://disease-ontology.org/
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Linked Life Data (Triples)

* LinkedLifeData is a data warehouse that syndicates large
volumes of heterogeneous biomedical knowledge in a
common data model.

* The platform uses an extension of the RDF model that is
able to track the provenance of each individual fact in the
repository and thus update the information.

* |t contains currently more than 8 billion statements, with
almost 2 billion entities involved.

e The statements are extracted from 26 biomedical
resources, such as PubMed, UMLS, DrugBank, Diseasome,
and Gene Ontology.

 The statements are publicly available, and the project
provides also a wide list of instance mappings.
* http://linkedlifedata.com/
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PubMed

e Aservice provided by the National Library of

Medicine (NLM), under the U.S. National
Institutes of Health (NIH).

 Contains over 23 million citations from Medline, a
oibliographic database (DB) of biomedical
iterature, and other biomedical and life science
journals dating back to the 1950s.

t is accessible through the National Center for
Biotechnology Information (NCBI).

* http://www.ncbi.nlm.nih.gov/pubmed
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Medical Subject Headings
 Medical Subject

Headings (MESH) Medical Subject Headings (MeSH)
— MeSH is the National Digecive Syolom Dibeasce Neoplasms
Library of  Medicine's '

controlled vocabulary
thesaurus. It consists of . . ;...

sets | of ’.cerms. naming Digesiive System Neaglasme
descriptors in a hierarchical
., Slomach Diseases
structure that permits
searching at various levels Gesiroinigstingl Neoplasms
of specificity.

— https://www.nIm.nih.gov/mesh/ Siomach Neoplasms

Neoplasms by Sit
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Further Information

www.bioasq.org
Follow @BioASQ
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Q BioASQ WEB SITE @ BaASQ PLATFORM
B 6346 unique visitors 2671 unique visitors

14931 sessions 13338 sessions
42569 pogeviews 53885 pogeviews
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* E¢aywyn nmAnpodopLwyv amo KELPEVAL.
* BOOLKEC EVVOLEC AVAKTNONC TTANPOPOPLWV.
* JUOTNMOTO EPWTATIOKPLOEWV YL SOUNUEVDL
dedopeva kal cUANOYEC eyypadwv.
— BioASQ

* Blolatplkec ovtoloylec & dedopeva
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