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E um programa da televisdo americana criado por Merv GritFin que apresenta 3

&isputa entre 3 adversarios. sendo Vitorioso quem tiver mais acertos para perguntas

sobre tépicos variados como historia, literatura, arte, ciéncia, 3eograﬁa, ete.
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determinar Sua convicgdo
resposta correta & buzinar
Suficientemente rapide para

vencer of demais compatidorss
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1) Perguntas de grande dominio:
"Jeopardy!" queStiona Sobre
centenas de milhares de
CoiSas, uSando eXpreSSoes
ricasS e variadas em
linguagem natural




2) JogadoresS devem reSponder com

preciSao e convicgao:
Na média, campedesS devem reSponder
corretamente mais de 857 das questoes
que ele buzinou (h& um dispositivo de
botao para Ser preSSionado asSSim que o
jogador acredita ter a resposta), e
conviccao Suficiente para buzinar em
/07 das perguntas




3) ReSpostas precisam Ser rapidas:
VencedoresS devem rapidamente
determinar Sua conviccao na
reSpoSta correta e buzinar
Suficientemente rapido para
vencer oS demaiS competidores
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usando sindnimos e respostas possives, ¢
outras transfo:"magées combinar as pontuacbes para
linguisticas escolher a melhor resposta -
0 trabalho mais diticil
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[ Sem conendo 3 Internet ou forte de dados external
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Em Farale'.c-, Watson divide uma arica pergunta em wirias - Warios -.;‘Bniﬂ:.aéns
possiveis devido 3 ambigtidades na firguager.

Watson avalia todas as questies resultantes em P;ralelo e compara 03
resultadss.

Final Merging

. and Ranking

Trained
Models

Answer and

Confidence




Em Para|e|o, Watson divide uma unica pergunta em Varias - Varios s}gniﬁcaéos
possiveis devido a amb]gﬂ]dades na |]n3uagem.
Watson avalia todas as questdes resultantes em Parahelo e compara 0s

resultados.
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Construcdo do Conhecimento:
Antes que qualquer perguNnta seja responcJHa, Wats
obter conhecimento.

N&o é um processo em tempo real e é

forma mdependente, do processo g

A IBM ndo revela a real origeg
mas, de acordo cog
especulaa Y
tesa PPras literarias, dbf
ontudo, N3o é Poss’wel
P'lcando COMo €556 o

15340.
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WordNet

A lexical database for English

£ um grande banco de dados Iéxico de inglés.

Substantivos, verbos. a%‘)eti\/os e advérbios s30

agruPaAos em conjuntos de sindnimos cognitivos
( synsets), €3da um eXPressando um conceito
distinto. S\Insets sS40 interﬁgaclos por meio de

o fes |éxicas e semantico-conceituais.

do é uma rede de Pala\/ras e concertos,



wviedge

i=

select k

E uma grdfive base de conhecimento semantica, sobre mais
de 10 milhBes de entidades (Pessoas, Oroanizagoes, cidades,
ofitendo mais de 120 mihdes de fatos sobre estas.
0 foi avaliada manualmente, confirmando s/

: britologia fiel a0 tempo € 30 espaco - atribui
dimens3o temPOral e espac'ua| para Muitos de seus fatos e
entidades. \

Tem domirtios tematicos, do WordNet como ‘musica’ e

“citneia”.







. an )

, Pergu‘ 35530 Pr'lme'lro analisadas

sintaticamente e aQt3o

semanticamente, pare obter um

Lormato |égico.

/’\‘_



S40 identiticados 0s papéis
semanticos, Podendo
identiticar o tipo de
sxf')e'\to e objeto.




Algumas técnicas de aPrencJ'lzacJo de
Mquina 530 utilizacas.

Quanto mais Watson &, mais aPrencJe
como a linguagem é usada - contexto e
associacles de palavras com o uso de

modelos de l]nguagem.




b nivel de conﬁanga é baixo,
son acredita que hd um trocadilho
a!go N30 foi comPreend'Ho.

o nivel de contianca. por outro

aco, ¢ alto, Watson acredita que hi

uma boa chance de acertar a

RerouNta.



Nesse ponto, Watson também

determina o tipo de resposta éxica

eperaAa (LAT - Lexical Answer Type)
~ Pab\/ra Ou substantivo que
especiﬁca 0 tipo de resposta mes

sem entender a semantica.



/__

Geracdo de Hig |
\Nalise &3 Pergunta, ¢ 3

Com 0 res
VezZ de gera sta | candidata” ( hiPétese).

executando u Nicial Pelas fontes de

respostas (a onhecimento i3 Vista)

usca em diferentes
1. QL

cOM Varios motl

abordagens basicd



Posteriormente, o resultado da pesquisa ¢
Usado para gerar 3s respostas candidatas que

serdo Pontuaclas ¢ comparaéas.




A criacdo das hipbteses depende do tipo de dados.

Por exemP|o:

* Uma resposta a partir de um trecho ce
texto (n3o-estruturados) Po&eré Vir de
téenicas de reconhecimento de entidades
nomeadas

» Uma resposta a partir de um banco de
dados relacional (estruturada) Poderé ser 0

resultado exato da consulta




A resposta correta ndo é Berada nesta fase. O sistema n3o tem
esperanca de responder 3 pergunta agora!

Esta etapa favorece sjgnlﬁcativamentc 3 Prec’neéo, com 3
expectativa de que o resto do processamento destrinche 3
resposta correta, Mesmo se 0 conjunto de candidatas é muito

grande.

Watson esti aonﬁgwa&o para retornar cerca de 250 respostas

candidatos durante esta fase. Serdo cerca de 100 apés 3 "ﬁ\tragf:m
soft" com filtros sirnples, que determing a Probab'ﬂ'dade da
resposta de ser da LAT (determinado na fase de andlise) correta.







A "Caixa Preta” - Patente

0 Problema classico de QA O
"Primeiro Papd de Justin Henry no cinema, como fho de
Dustin Hoffman e Merr\il StreeP ganhou nome¢do a0 Oscar’
0 computaéor deve tentar retornar a resposta "Kramer vs.

Kramer" como um humano faria.

Como resolver?



20/ dos dados mundiais 530 desestruturados!

E razoavel que se use téenicas de NLP (Natural

Language Process'ung)




A maioria das eMpresas processan dados
estruturados em seus Negocios € 0s armazenam em
banco de dados sem transteri-los para dados
desestruturados.

Para apoiar QA com dados estruturados, novas
téenicas precisam ser desenvolvidas, por exemPlo
NLDB (Natural Language DataBase)

Além da base de dados, ha muitos novos dados
estruturados, como por exempb RDF e finguagens
de pesquisa semantica, tais como SPARQL.
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Question processing Documentpassage  Retrial Answer processin
module 101 - module 105 v
e Module 103
: ® Question Parsing : = !
g:l;glge o Focus detecling ® Keywiord search * Candidate identification :::I:e r
questions oK ! selction * Document filtering ® Answer ranking
e Passage post-filtering e Answer formulating

FIG. 1




0 método 1mp|ementado para selecionar respostas 3

perguntas em finguagem natural

« Detectar entidade

* EXtrar '\nrormagﬁo relacionada a uma resposta

« Procura em linked data de acordo com a entidade

» Gerar pelo menos uma resposta candidata

e Analisar a resposta candidata de acordo com 3
informacao relacionada e obter um valor de uma
caracteristica da resposta candidata

e Avaliar cada resposta candidata através da

sintetizacdo do valor de caracteristica




Procura em linked data:

Resp
- Busca a URI (Uriform Resource Indentifier) . P
. . linkec
fazendo 2 correspondéncia com a entidade
com
nomeada _
sinte
- Rmphagﬁo da busca Pelas URls ligadas 2 primeira
carac
URL sempre de acordo com a entidade nomeada _
avalia

» Geragdo da resposta candidata de acordo com 3
URI




Respostas candidatas em diferentes
inked data s3o mescladas de acordo
com 3 caracteristica das respostas

o sintetizando o valor das
meira

J caracteristicas antes mesmo de
~d0d
avaliar a resPosta



Mais adiante é adicionado aPren&izaAo

de maquina de acordo com 3
caracteristica da resposta para treinar

um modelo de pontuacdo




Como exempb na patente, optaram por usar RDF.
Particularmente o LOD (Linked Open Data) da WaC,
com mais de 20 cor]')untos de dados, consistindo em

mais de 2 bilhdes de tr'\Plas-

Uma vis3o de RDF virtual Pode ser
convenientemente construida usando ferramentas
de Web semantica, tais como Nirtuoso, D2R e
SeDA.
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[0034]  Besides the physical RDF data, virtual RDF datasets

are growing as well. Many large corporations manage and
process bll‘ULIUI‘\.‘d data inside their u.1d1v1<.|uul bubmk_ab b)‘b'

virtual R]_)I- view cun bu conveniently built bawd on 'I]lL]J'
structured databases using some semantic Web tools such as
Virtuso, D2R and SelA.
However, it should be understood by those skilled in

[0035]
the art that, the present invention is not limited to RDF data,
but can also be applied to various linked data. such as linked
data obtained by mapping Micro-format data.

RDF, and the principle of the present invention is illusirated
ereinafler by describing how the answer to the natural lan-
ge question “In this 1992 Robert Altman film, Tim Rob
bins gets angry messages from a screenwriter he's snubbed”
s ohtained

[0037] Some RDF triple data related to the above natural
language question in DBpedia are listed below first, and its
graph structure is illustrated in FIG. 2.

L] <littp:dbpediaong/resource The  Player=
<http:i‘dbpedisorg/property/director=
s'dbpediaorg resource/ Robert__Altman=,
L ] <httpr/‘dbpediaorgresource The  Player=
<httpoiawww3org 200060 L rd Fsehema®a 23 1abel =
“The Player"@en.
L ] --'lmp:'-’dbpo.ha.nrg-’resomu:.—(jaslbni Park=
‘dbpediaong/ property/directar>
sitdbpedivong resource Rober_Alman=.
si*dbpedisorpresounce/ Robert. Alman>
idbpediaon property hinh Place>
ti*dbpedisorpresource/ Kansas  City®2C_ Missourni™.
cdbpedisongresource The  Player=
sidbpedisong/ propery/sarring=
! Robbins™.
Rc:hhius"f

redbpediaong resource Tim
tdbpediaong property’
‘dbpedisongresource/Susan 8
tdbpediaong reseirce The_ Player=

Farwwow o1 99902 2 2-rd f-ey mtax-nefty pe=
Adbpediaongclass'yago MotionPietureFilm 103789400,
p:fdbpediaorg'class vago Motio nPictureFilm 1037804000
s 3 omz 2000001 rd sehema®s 2 3su b lassOf>
Hidhpedin ompiclas yaga Filmi 03435 300,
‘dbpedisorgclass‘vago/Filml03435300=
P w3 onz 200000 rd Fschesma®a 23 Label

[M038] In FIG. 2, circles represent URIs (Universal
Resource Identifiers) related to named entities. which are
subjects and objects in the RDF triples. Lines connecting two
circles indicate the relationship between the named entities,
which are predicates in the RDF triples. Taking the first of the
above RDF triples as an example: “<http://dbpedia.org/re-
source/The_Player= <htip://dbpedia.org/property/director=
<htip://dbpedia.orgresource/Robert_Altman=", “The_
Player” and “Robert_Altman™ are named entities, “<http://
dbpedia.org/resourceThePlayer=" is the URL related to the
named entity “The_Player”, and  <hup:/dbpedia.org/re-
souree/Robert_Altman=>" is the URI related to the named
entity “Robert_Altman™, which are therefore indicated by
circles in the graph structure shown in FIG. 2, Furthermore, as
the predicate in the RDI triple. “<http://dbpedia.org/prop-
erty/director>" indicates the relationship between the named
entities “The_Player” and “Robert_Altman™. that is, “Rober-
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t_Altman™ is the “director” of the film “The_Player™. (ther
RIDF triples can be parsed in the same way and are not listed
here one by one.

0039]  FIG. 3 is a general Row chart of a method for pro-
Lessing natural language questions according (o an embodi-
ment of the present invention. Asshown in FIG. 3, the method
For processing natural language questions according to an
Brbodiment of the present invention includes named entity
Hetection step S301, answer-related information exiraction
Ltep 5303, linked database retrieval step S305, candidate
nswer generation step S307, feature value obtaining step
309, and candidaie answer evaluation siep 311 ___

natural language question inputted by the user is parsed and o
named entity 1s detected. Next, information related o an
hnswer is extracted from the natural language guestion in the
wswer-related information extraction step S303.

J0041]  For example, from the natural language question *“In
this 1992 Robert Altman film, Tim Robbins gets angry mes
ages from a sereenwriter he's snubbed”, %
‘Robert_Altman™ and “Tim Robbins™ can be detected, an
jnformation “film” related to the type of the answer and timg
rerification information “1992" related to the answer can bg

Eilracted

earch is performed in different data sources such as linked
lata of DBpedia and IMDB based on the named entities
Hetected in named entity detection step S301. Next, in candi4
Hate answer generation step 8307, a candidate answer iy
d hased on a search result from linked database
fetrieval step 5305,

0043] FIG. 4 is a flow chart of the step of searching in s
inked database and generating a candidate answer according)
0 an embodiment of the present invention. As shown in FIG
d, first in matching step 8401, a UR] matching to a named
botity is searched for in linked data based on similarity. For
the above exemplary natural language question, based on the
hamed  entities  “Robert_Alman” and “lim_ Robhins”
Hetected in named entity detection step 5301 fnatching URIS
“<htip://dbpedia.omg/resource Robert_Aliman= E
“<http:/fdbpedia.org/resource Tim_Robbins="  can  be
retrieved from DBpedia respectively.

Hirectly linked to the TURT matching to the named entity is
carched for with spreading activation using linking relation-
fhip between URIs. In the example above, for the URI
“<http:/{dhpedia.org/resource/Robert_Altman>"  matching
[0 the named entity "Robert_Altman” URTs directly linked to
L can be obtained easily [rom the graph strueture shown in
1G. 2 by spreading activation, e.g, “<htp://dbpedia.org/re-
kource' The_Player=", *“<http://dhpedia.org/resource/Gos~
ord_Park>" and “<hitp: /dbpedia.ong/resource/Kansas_City
2C_Missouri=", For the URIL “<hup://dbpediaong/re-
soutce’Tim_Robbins=" matching to the named entity “Tim
Robbins”, URIs directly linked to it can also be easily
biained from the graph structure shown in FIG. 2 by spread-
ng activation, eg. “<http:/dbpedia.org’resource/The_
Player=" and “<http://dbpedia.org/resource/Susan_Saran-

Hons

s Al 53l IS & DY 5| ]
ictivation, candidate answers can be extracted from the
directly linked URIs, where the candidate answers may be a
abel contained in a URL For the above exanmle.%
“han

binswers such as “The_Plaver”, “Gosford_Park™,




Detecting named entity

Y

Extracting information related to answer

Y

Searching in linked database

Y

Generating candidate answer

Y

Obtaining feature value

Y

Evaluating candidate answer

FIG. 3
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City™ and “Susan_Sarandon™ can be extracted from the
directly linked URIs obisined in spreading activation step
5403, In this embodiment, URIs directly linked to the URIs
matching to the named entities are searched for with spread-
ing activation, and candidate answers are generated based on
directly linked URIs. However, those skilled in the art would
understand that, it isfiol Timited o the directly linked URIs in
searching with spreading activation and generating candidate
Answers.

TO0A6]  Aller generaling candidale answers aceording Lo (e
process illustrated in FIG. 4, next in the feature value obtain-
ing step 5309 shown in FIG. 3, the candidate answers are
parsed based on the information related 1w the answer
extracted in answer-related information extraction step S303,
50 as to obtain values of a feature of the candidate answers.

the information related to the answer, and the number of
directly linked URls associated with the candidate answer.
The information related to the answer includes, for example,
information “film™ related to the type of the answer and time
verification information “1992" related to the answer.
Answer-type related information may be indicated by
“tycor”, and time verification information may be directly
indicated by “wear”. The number of direetly linked URIs
associated with the candidate answer is, for example, the
number of TTRIs directly linked to each of the URIs of the
candidate answers, which feature is hereby indicated by
“triple”. Accordingly, values of features of each candidate
answers for the above specific example are given in Table 1.

TABLE 1

Feamre values of candidate answers

Nov. 25,2010

to the answer as mentioned in the above example. but may
inelude various information relating o an answer, named
entity, URI or the like, for example, linking information
between URIs matching to a named entity.

Alter obtanning the valves ol Teatures ol candidate
hnswers in featire value oblaining step $309, the values of]
features of candidate answers can be synthesized in the can-
lidate answer evaluation step 5311, so that each of the can-
Hidate answers can be evaluated and a best answer can be

[T - kT 3 2 1ol PN
T =t T T

nvention, machine leaming is performed in advance in accor-
lance with given leatures of candidate answers. 10 oblain a
atisfying scoring model. Accordingly, when synthesizing the]
alues of features of candidate answers in the candidate]
pswer evaluation step $311, a score can be computed for
ach candidate answer using the trained scoring model, and}
fhe candidate answer with the highest score can be selected as
he final answer provided to the user. Table 2 below shows the)
coring resulls obtained by evaluating each candidate answen
| the above example.

TABLE 2

Evaluation of candidate answess

Evaluatian
‘andidate answer Feature valse acoTe
he_Player tyeor=1 triple = 2 year = 1 100
[rosford_Park Tycor m L triple = 1 year = 0 Gl
Kansas_ City tycor =0 triple = 1 year =0 0
busan__Saranden tyeor =10 triple = 1 year =01 0

Candidate answer Featre value

The_Player tycor = | triple = 2 years= |
Gosford_ Park tycor = | triple = 1 Fear = 0
Kansas  City tyeor =10 wiple =1 wear =0
Susan_ Saranden tycor = {1 triple = 1 year =0

!m'l As can be seen from Lable I, Tor the Teature “yeor™,
s the candidate answers “The_Player™ and “Gosford_Park™
both are film titles, consistent with the answer-type related
Joformation “film™ exiracted in answer-related information
bairaction step 5303, therefore their tycor=1. The candidate
nswer “Kansas_City™ is a city name, and “Susan_Sarandon™
s o human name, not consistent with the answer-type related
Joformation “film™, therefore their tyeor=0. For the feature
“triple”, it can be seen intitively from FIG. 2 that, the num-
bers of URIs directly linked to the candidate answers *The_
Plaver”, “Goslord_Park™, “Kansas_City™ and “Susan_Saran-
Hon™ and related to the named entities “Robert_Altman™ and
“Tim Robbins™ are 2. 1, 1 and 1, respectively. therefore their
“triple” values are assigned with 2, 1, 1 and 1, respectively.
For the Teature “vear™, as the time verilication information
‘19927 extracted in answer-related information extraction
ktep S303 is present only in the URT “<http:/fwww.wi.org/
| 499/02/22-rdf-syntax-ns#ype=" linked o the candidate
nnswer “The Player”, the “vear™ value of the candidate
hiswer " The_Player™ is assigned with 1, and the *vear™ value

[0049] It should be noted that, feares of the candidate
answers are not limited to information related to a type of the
answer, the mimber of directly linked URIs related 1o the
candidate answers, and time verification information related

0052]  In Table 2, for the candidate answer “The_Player”
ot only its answer fype matches the desired answer type, bu
lso its time related verification information conforms, and i
nas the largest number of directly linked URIs associated Witg
tandidate answers, therefore, it is given the highest score 10
nd provided 1o the vser as the best answer. For the candidatg
nswer “Gosford Park™, as its feature “vear=0". and the
humber of directly linked URIs associated with candidate
knswers is only 1, therefore it is not the best answer and given

score 60 although its snswer type matches the desired
nswer type, Furthermoere, for the candidate answers “Kan
as_City™ and “Susan_Sarandon”, as both of their answer-
pe values are 0 and do not match the desired answer type.
! y seOres are

are gi\'é.n as examples only. In practice, different weights
nay be given 1o e features based on different stluations, aod
bvaluation of candidate answers can be performed aceord-
Ingly

hnswers are not necessarily obtained from the same linked
Hata, e.p. DBpedia used in the above example. Candidatd
mswers may be rerieved from different linked data, There
fore, if candidate answers are obtained from different linked
Hata respectively, before evaluating the candidate answers iy
tandidate answer evaluation step S311, the candidatd
hnswers retrieved [rom difTerent linked data may be merge
hecording to a feature of the candidate answers, so thal

[0055]  the method for process-
ing naturar m ques nrding to an embodiment
of the present invention is described above.
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Ipriuciple af an appamlui for processing natural language
questions according 1o an embodiment of the present inven-

tion is deseribed hereinafler in conjunction with FIG. 5 and
FIG. 6.

Nov. 25,2010

candidate answer evaluation module 507 evaluates the can-
plale answers, so repeated o & ANsWers can be

[[0056]  T1G. 3 15 a structural block diagram of an apparatus
500 for processing natural language questions sccording (o an
embodiment of the present invention. As shown in FIG. 5, the
apparatus 500 for processing natural Janguage questions
according © an embodiment of the present invention
includes: a question parsing module 501, a candidate answer
generating module 503, a feature value generating module

505, and a candidate answer evaluating module 507,

natural language question, detects a named entity and extracts
linformation related to an answer from the natural languagd
kjuestion. Then, the candidate answer generating module 503
earches in linked data such as DBpedia and IMDB sceording]
1o the named entity detected by the question parsing module
01, and thereby generates candidate answers. Next. the fea
re value generating module 505 parses the candidatd
nswers generated by the candidale answer generating mod
ule 503 according to the information related to the answers.
and obtains values of a feature of the candidate answers.
Finally, the candidate answer evaluating module 507 evalu
tes each candidate answer by synthesizing the values of the
eatures of the candidate answers, and provides the best can

JUUS8T T1Ci. 6 15 & schematic struciural block diagram of 4

fandidate answer penerating module 600 according o a pre

lerred embodiment ol the present invention. As shown in FIG)
, the candidate answer generating module 600 according 1

he embodiment includes a matching unit 601, a spreadin
SLivation i | candidate ge i i

o the named entity in the linked data based on similarity; th
preading activation unit 603 searches with spreading activa
ion for a URI directly linked to the URI obtained by th
atching unit 601 matching to the named entity by using th
inking relationship between URIs: and the candidate gener|
ting unit 605 generates the candidale answers according (
he directly linked URI retrieved by the spreading activation
L 3

ORI TTc candidaie gencrating unil bUS may Use @ labdg]
ontained in a URI as a candidate answer. The feature of th

tandidate answers should at least inchude information related
0 the answer, and the number of directly linked URIs asso
iated with the candidate answers. 'he information related 1
ha sarat lasct includes tha hr:\.n fiha v

[TOBTT According (0 o prelerred coabodiment of The prosend
invention, the information related to the answer may furthe
nclude time verification information related to the answer
bxtracted from the natural langnage question, and the featured
f the candidate answers may further inchude linking infor.

TGO, ¢ AppParallls JOI processiig il -
Fuage questions according to a preferred embodiment of the
present invention may further include a training module (not
Fhown in the figure), which is configured to perform machine
eamning in advance according to given features of candidate
hnswers, 50 as fo obtain a satisfying scoring model, Accord-
ingly. when the candidate evaluation module 507 synthesizes
the values of features of candidate answers, a score can be
omputed tor each candidate answer using the trained scoring
hnodel, and the candidate answer with the highest score can be

o 5 s final : o s (e

[0064] It should also be noted that. detailed processing
processes of the question parsing module 501, the candidate
answer generating module 503, the feature value generating

in the apparatus for processing natural language questions
according o the present invention are similar to those of
named entity detection step S301, answer-related informa-

candidate answer generation step S307, feature value obtain-
ing step S30% and candidate answer evaluation step 5311 in
the method for processing natural language questions
described with reference to FIG. 3, respectively. And detailed
processes of the matching unit 601, the spreading activation
unit 603 and the candidate generating unit 605 in the candi-
date answer generating module 600 are similar to those of the
matching step 3401, the spreading activation step 5403 and
the candidate generating step 5405 in the candidate answer
generation method described with reference to F1G. 4. There-
fore. further detailed description is omitted.

[0065]  As can be seen from the description of the embodi
ments of the present invention and the analysis of the prior art
when analyzing documents/sentences/words using NLI
techniques. as natural language is extremely hard to be wel
parsed. existing QA systems over unstructured data have tof
process many ambiguous problems. However, the method
and apparatus for processing natural language question
according to an embodiment of the present invention is a QA
system over structured data, therefore may improve precisio

cessing natural language questions according 1o an embaocdi-
ment of the present invention may assist corporations enable
QA systems over @ virual RDF view, applicable for huge|
amount of KDF data and virtual RDE data penerated by the|
corporations without need of changing the existing QA svs-

[0062] It should be noted that, candidate answers are not
necessurily oblained from the same linked data, bul may be
retrieved from different linked data, Therefore, a preferred
embodiment of the present invention may include a merging
module (oot shown in the fgure), which is configured 1o, il
candidate answers are obtained from different linked data,
merge the candidate answers retrieved from different linked
data according to a feature of the candidate answers before the

Lo

[0067] The basic principle of the present invention is
deseribed in conjunction with the embodiments above, How-
ever, Tor those skilled in the art, it should be understood that,
each of any step or component of the method and the appa-
ratus of the present invention may be implemented with hard-
ware, lrmware, soflware or o combination thereol in any
computing apparatus, including processors, storage medium
and the like, or a network of computing apparamses, which
can be done by those skilled in the art with basic program-
ming skills after reading the specification of the present
invention.

[0068] Therefore, the object of the present invention may
also he implemented by executing a program or a series of
programs on iy computing apparatus. The computing appa-
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