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Abstract

World knowledge varies with time, but the change of knowledge about an
entity often waits for a long time before a human editor update it in knowledge
base (KB). How to accelerate the update of KB is an important problem, it’s
also called knowledge base acceleration (KBA).

In this paper, we propose a method that detects entity’s properties in con-
tent stream efficiently and effectively base on patterns. The detection process
has three phases including pattern selection phase, pattern matching phase and
property disambiguation phase. pattern quality, reliability and ambiguity are
three major issues in the process.

The experimental results show the impact of patterns’ confidence value,
reliability and ambiguity degree. We found that using the entity type infor-
mation and naive bayes classifier improve the performance of the detection
system.

Detection of entity’s properties filters documents from content stream. It’s
helpful for human editors to use the information in those documents to update

the KB.

Keywords: Knowledge Base Acceleration, Pattern Matching, Entity’s Prop-

erty Detection
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Bl 1.1: &ARAL Ao TR R 2 ] e 4 4
A AR IR ¢ linkeddata.org (2011)

Wikipedia i XF (148 ) 69 RABF T AY ~ @8k~ 238 ~WmT ~ FHEF

B xXFTABMELE (Hyperlinks) ZAR4E 4 > 0RO FRHE T EM

TR A - Rzt BA WK E € 24 F3UE (Infoboxes) * 2 F & #L

e XA TR e 45 > B 1.2 % & — 18 Wikipedia 45 B 894 -F - B T 844 F

"... who was the co-founder, chairman, and CEO of Apple Inc. ; * 380 T Steven Jobs ¥1

Apple 72 8] Z & & Bl % * Jobs & Apple /2 8] 8 CEO ° i 3518 B 44 # Jobs 518 & 52

R REHLEA "wasCEOof ) 945t - AR > SHMFTHM O META
KA MHY TR -

» T Wikipedia 2 %} > ¥4 DBpedia® (Lehmann et al., 2014) ~ YAGO? (Suchanek

et al., 2007) ~ Freebase* (Bollacker et al., 2008) % #.AE K /N R — ~ 7R B J& A 89 40 3%

B o H 4 YAGO ~ DBpedia & i% i 8 $h1b 84 % ;A #AH Wikipedia #9 M % > Freebase

A R AP FAALBE BHT > 3 4b ol R AR B e o R 10 MR S RAE R M ol o

“http://dbpedia.org/

3http://www.mpi-inf.mpg.de/departments/databases-and-information-systems/research/yago-
naga/yago//

“https://www.freebase.com/




Steve Jobs a

From Wikipedia, the free encyclopedia I/'\.I
=4

This article is about the person. For the biography, see Steve Jobs (book). For the 2013 biographical film, see _I—"' | |
Jobs (film). Infobox "1: I
Steven Paul “Steve” Jobs (/'d3pbz/; February 24, 1955 — October 5, lll

.............. Steve Jobs
2011)314] n Amencahentrepreneur Bl marketer, ] and

inventor, [l who wasltge CO- cn!:r)mer chairman. and CEO of AEEIe Inc.
Through Apple, he is widely recognized as a charismatic pioneer of
the personal computer revolution®I®] and for his influential career in
the computer and consumer electronics fields, transforming “one
industry after another, from computers and smartphones to music and
movies."10] Jobs also co-founded and served as chief executive of
Pixar Animation Studios; he became a member of the board of
directors of The Walt Disney Company in 2006, when Disney acquired
Pixar. Jobs was among the first to see the commercial potential of &
Xerox PARC's mouse-driven graphical user interface, which led to the Jobs holding an iPhone 4 at Worldwide

creation of the Apple Lisa and, a year later, the Macintosh. He also Developers Conference 2010
played a role in introducing the LaserWriter, one of the first widely orn Bteven Dadl Jobs
available laser printers, to the market.[11] February 24,1955

P ropert i i
After a power struggle with the board of directors in 1985, Jobs left Died October 5, 2011 (aged 56)
Apple and founded NeXT, a computer platform development company Palo Alto. California, US

1.2: Wikipedia #5& B $1 & 3AE

1.2 R E#%

FoB B TR Ay Aok A e R PR SRR e L R A BB A
BhATHETEZEROTRBERDIET S - BERFLBEYEINELTE
BB — R R ABERR AR BN B RAEA BN EEH—8 &
Ao EMAoMAE L KRB XL SRR BEE L & E M40 E o Frank et al.
(2012) B3¢ T # 60,000 18 4% Wikipedia 7] Al 69 RR4E B > st HM %W R A A 8
R #14% Wikipedia 5| B985 2 > B 1377 PRBO A —F > 2R TEMAESE
%o Bt dof R ATHBORET AR iR B Rk E@mE—BE LY
RAR °

B TS ERE > B 2012 4 £ B NIST 49 TRECE B 45 9% %o 3k & Jw ik
(Knowledge Base Acceleration, KBA) #t % » #2447 — B dy A ~ %A ~ 3538
% N BT AR~ AR R AT HEZ] 69 BE KM % % 7 (Content Stream ) » #E#t B 7
PERGEL - AELEHXFTUEI—EAS%L HARHARER > HA BB
TR BT AY Al REE BT B G rR R0 HES > 7

>National Institue of Standards and Technology

Text Retriveal Conference

72012 F 6.4 T 4,973 1B NEF > 2013 S 644 T 11,948 /s 8% o (Frank et al., 2013) &/ N6F 44 4
100,000 3 X ©

82012 4% 27 1A A4p ~ 2 1B 48k > 2013 A 98 EAY > 12 1848k 24 ER M -
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1.3: Wikipedia 3] f 2£ &
A AR IR © Frank et al. (2012)

any
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Iy XA T AE 2 A BT B Kol T B B BT kol o

BHTTRE LMo W A F IR T > BIE I 7T A8 7T LA BY B 374038 & 49 X
Ho AFREXFTRAELE T RMAMEHTRUAR S - floXFFHAT
¢+ T Jobs was born in San Francisco, California on February 24, 1955 ;° & & F % 3
¢4 T "Jobs " San Francisco ; ~ " California ; ¥ & # > #£3® "was born in | &8
# X, (Pattern) » T M 4038 " Jobs ;| ¥ " San Francisco ; ~ " California | FFIBA " & 4
WG s T A CHETHEAN  FTURRHBRXFTTRATL
BT M EELLRE NGB ELE B E— TR R B0y T A4
* -

1.3 #t% 8 4%

AARUBERET —BBEL%L  TURRWRERNERR - R NE &
TP E B — A S 0 ARRIZ A P R E A R AR T AT -

AR FARARFEG AT A TR MABHROBFEFENIFZTY &
MAR EAF —EHRKXAMGOERE > ZBHRKLH > X RT3

B R FRE R -

HEEARGBRERBEENBRENEE ] BHEAAEAZE > wRHEX
PR S 8) FEATERAN M ERS  MAAPMEREABZERARZINX



o B A KE A BAE 0 BB FET B R 62 hE T r;’til]ﬁi&i\%é’ya%’g
(Quality) ~ # X ) £ & (Coverage) + # & 1643 ﬁﬁ%ﬁﬁ(wam@,ﬁﬂ'
— A Hekay i R (Ambiguity) FREARE - ; ||

HWEE AR S RITT R Ao ﬁﬁ%iﬁﬂ&%%ia%&&&m&ﬁ
B EEANE BARI—E EESETHSM - A ERGENRTRETE
H—F AT 0 Bldhe AR N MEE R e 2 EAE e N R 2 R H
B R AR EABZHEROBENEETEN > 2R TN > AN sl

B R -

1.4 HXZEH

WXESRAMBES - F—FZAEH ANARAAETOT F - S B2
AR 0 IR AR E AR R B R 0 AR M A K AR

R 3

ey R - E=ZFRART %> RETEARERFERT BTG T ERT
B FuTXERERAIH RATRAME BT XALERSH AE
REWIAREL  WETARAL -



B A8 AR UER

B AR ) BIRMEA R > iR B T &4 643k & (Structural
(Knowledge Base Accerleration ) ~ $2 %2 2% & & J& A

( Applications of Knowledge Base ) * SA B Ak X $2 K #% Fi Bl 4% &4 48 BA ## 7%

REK»
Knowledge Base ) ~ 4o 3% & fu i

2.1 4o

211 &bk B
A8 # 7 Wikipedia A X # 2R % 15 40 3% > Lehmann et al. (2014) #) DBpedia »
Suchanek et al. (2007) & YAGO ~ 32X & Bollacker et al. (2008) #J Freebase % #R 24
& A 8 R B A7 42 3% - DBpedia ~ YAGO ~ #2 Freebase #[ #% £ XA TTL ( Terse

RDF! Triple Language ) # X5 17 69 B4 - A4 32 1 4] A
T 4B E > B Wikipedia #E 3R 4o 3 - 3£ 38

DBpedia & — 8 K& ~ % 3

Wikipedia #% B M #) & 3R4E (Infobox ) #M E A Y F M LR L& T H - A

H—FHIT T EHAEN G > UATHEEMRE T RSB -
YAGO & 7 B Wikipedia #A3C & 3ok > B# 8 T WordNet? » 3L — B2 F ~
WEMEMGEMNE HEA<EH MG TH>OVABEET
UE R 69 M 1% 0 € & M 14094838 (Domain) 236 E (Range)

#. & JR4v DBpedia ~ WordNet fd #4932 & -

mmHAEER

(Facts) * BP B g &
W

B XN EREBER (Types) 1 H
Freebase & — 18 A %8 4o 38 AL B 1) 1F 04 45 4546 T 4% B 7042 (Scalable tuple) &

1 Wikipedia —# > T EREHAIZHER AL T TN THAE VOB ED

]'{15
}‘i 7N 7N
R -

'Resource Description Framework
Zhttp://wordnet.princeton.edu/




% 2.1: TREC 4o Bk S B EH 2

BB AR ¢ Frank et al. (2013)

2012 2013 g
Corpus 7 months (4,973 hours) | 17 months (11,948 hours)

>400M documents >1B documents

40% English 60% English or unknown

Oct 2011 to Apr 2012. | Oct 2011 to Feb 2013
Queries 27 people 98 people, 19 organizations, and 24 facilities.

2 organizations Fourteen inter-related communities of entities, such

all from Wikipedia small towns like Danville, KY, and Fargo, ND, and

academic communities like Turing award winners.

Assessing 70% agreement on 3198 hours have >0 vitals

“central” 76% agreement on “Vital” (replaced “central”)
Submissions | 11 teams, 40 runs 13 teams, 140 runs
Metrics F 1, Scaled Utility F 1, Scaled Utility

2.1.2 ok B puik

Frank et al. (2013, 2012) 4t & B % SR

WBIE N B IR

7 2012 ~ 2013 4 &9 TREC 4u3%k & Ao ik
# W F47 A 9 CCR (Cumulative Citation Recommendation ) 4E#5 &
BEHEHBRTERAYMYXE  RigsasokE £ HiE P32 M ey
2o R2IRERMFCCREFTREERANEMNZABEZTHORE NES
AP EELYH 100,000 X cCCREFEZEEIAFTIRXFTRATALR
B 1% & #% (Mentions/Zero Mentions ) > H i — KB A ¥ By 6 42 F 50 ik W 1B £ &
( Garbage/Neutral/Useful/Vital )

Kjersten and McNamee (2012) & 2012 Fi e R 4FeIE G > L E L TR - B5
33 (Unigram ) 1F % 4 > HEEBRTHIR—E=
TeFRE BN ARES X854 (Topic Classification ) A8 R % FE o

Wang et al. (2013) Bl & 2013 SR sE 400 B % - ;A &% & (Query Expan-
128 X Pk A 7% (Learning to rank ) #F X E R AL - H + 5821k
FlA SR80 ~ B REAF80 ~ UHFSLE BR800 ~ B R4 280 ~ 9L 9] A AR 00 R A A
# (Random Forest) 7% %

o

IR SVM 248 5B U AR

sion) ~ - ¥E

tb4h > Bonnefoy et al. (2013) . EERNF R A THETH RET T HANY
BRI AREEMAINREMNEG T L - ER T X P o5~ FRE R4 &
PR RER ARSI RS  AFRPATHTHSEAMOY - 2 H X

TREC KBA 2012 & & #HECRI3 » 2 4E b Kjersten and McNamee (2012) 3 Z4F ©



AF 5 # TREC %03 B fo ik %%Eﬂﬁﬁ’ﬁK%T%%”%%%éi&
G B ok B B A2 PR PF R £ BB o R F b R 0 Ao o ik %gﬁﬁaﬂ'
TR FH > BHAEAEA Y B Z AR E $Wm%EF%§&%%ﬁﬁ;&
WA SR iR P RAHFE R I BN - BIREEE A R g R %
8 EHERAE AT BT RALE R TTAEAR M a LR E A o

213 4B ey ERA

5B A K AN A AR R TRAMR L -

AERBEAGWER L B BERET —ELRGES > CRAZEHRR
Adolphs et al. (2011) #4 ] &) 4k B E243E T > # YAGO /T EH L 5 X A2 © Yao
and Van Durme (2014) #] A Freebase & & # > sA# #8# X (Latent Logical Forms )
ok RAE A % - Berantetal. (2013) #4038 R A — BT A% > MW 4300 E >
BB LRGN EHEL » KA — B EAE (Topic Graph) > #% I 8] 347
BEBEAFFRELE -

e B % F 824 % & (Named Entity Disambiguation) £ &) & F > Mendes et al.
(2011) #2427 —18 % 448 X AN &9 & #4312 4 £ DBpedia ° #1774 DBpedia &9 § £
# e g ERAEA (Vector Space Model ) » 12.821% 4 VSM & [ #95& > IDF (Inverse
Document Frequency) R E— B F ¥ B EHERNG EZLE > A ERIE—E
FAARGEZBNNEEZRE - AT REHRE —BFHBAERNGEST » 1]
# 4 ICF (Inverse Candidate Frequency) REAX IDF 3t EF A£G E 2R T e £ >
" & ICF(word) = logiis » K¥ |R| RIZZFRAKE > n(word) X FEE
TP HBRRH - % DBpedia W E R UM ELTMBAERL > UTF«ICF &
FOME BX)ABZENTRO T ZHELTEAMNE  REBAMUGELSE
2.

2.2 HRASE RN A

FRERI 09 B A% A T AERE 2% 05 R M & A B0 > o8 TR B4R & G AL H A W Bh 4o
BB T AR T TR IE RIS % 59 B 4 o Takaku et al. (2012) 42 2]



V|VP|VW*P
V' = verb particle? adv?
= (noun | adj | adv | pron | det)
P = (prep | particle | inf. marker) |

NI

B 2.1: 3#44% e 4 i v B R & T R
R R IR ¢ Fader et al. (2011)
AT MG EAEE T flie (1Q84) 91EE R AR AT UG
FE MALHGRAE SR MY floERYERETF 0 RALYE —
B R EAER R o R MG Y AT A E (Constant) RAF
— (Unique) - B HF RIERTEAMGA A ERFRIAY > B— LT HE

Bl 14 A B4 ARIERE o AT AT HEIE 1,000 B4 E A A eFR - T ERAES R
BRI B R R~ UK S Bl 4 84T 0 48

FEHAIR 14 8938 o © Fader et al. (2011) 23 T — 2K BRI 4 4 (Open
Information Extraction System ) * ] SAH#AE B & X, 89 Bl 1% <argy, relation, argy> > M
RBAATARE M o BRI RAK B MR A %4 Je48 F#R (Incoherent
Extraction) 2 #& % M #¥ (Uninformative Extraction) &7 F]#2 > i& i@ &) % IR 4
( Syntactic Constraint ) * #| & & 3 AR AT AR A ER KT K > Blho B 2.1 » £ &K
BT A B X > 8 9k AR T HAE ey P28 - 33 FR#] (Lexical Constraint) 3%
BBk A ERERR BB @ H TS R EH 4% (Argument) ©
HAMBRETHEREGMGT > FEASBHRIGOHELE—EALME 4 THR
By Bk 0 Bl AR 0 SURR MR BRI Y P AR

1 Wikipedia ¥ > B— B X & > M4 8 > AE—EF L EH > Moro and
Navigli (2012) B Wikipedia X & ¥ #2 & H 46§ 74 o4 &) FRAB B 12 > 7 B — 42 B
HTHE ARG FHR RS ATEIRARFHE LA TRLEEHRMM GO T
PO AB AL A FARGR G TR A M6 o LI AR S ARAR L 0 AR AR T
DRERF R FHE it B EA Wikipedia 3R L FTXL TREAFHESEE
eyt

Nakashole et al. (2012a,b) # 3 T — 18 % & PATTY &4 %2 % (Taxonomy )’ B
Wikipedia ~ New York Times ¥ #8 4tk X, » @2 3 ] &k X & (Pattern Synset) *» i
HREZRAESH > 2E&L BB RO ET MM -



PATTY # ffi 14 7 24 " <Domain> Pattern <Range> | % 5~ » Domain/ & Raﬁge 5

T (Types) & A %23 YAGO - DBpedia © # PATTY 9 1 & ,g,u |
(Words ) ~ #4232 (Part-Of-Speech Tags) ~ # A 57t (Wildcards) Fh éﬁﬁi @.
" <person>’s [[adj]] voice * <song>, F > Domain & person * BP 3% —1BF 44 &) iﬁi
A& person ; Range & song * BP % — B E e & song ° "[[adj]] s AFE AR
REZETUAEANEEN EH > "voicey REF > LAXPTER *, ZERF
JC 0 T B AAEAT F o #l4e T Amy Winehouse’s soft voice in ‘Rehab’ | & 18 &) F #
oAk

PATTY #a8 Ak R 89 & X & B Wikipedia ~ New York Times &8 &) F > A £+
#heI# % (Stanford Parser® ) #f 4] F 2 AR M #4741 > LA YAGO - Freebase £ %
BT A ETTARETE  Aliem TR AL Ly REBE LT
B R AKX LE—F EHERKX AR RHRAE o thA Fader et al. (2011)
PATTY =T LAy BAE & 69 B 45 TRARE & 3 2] iR PR IR A -

BB AR E ATHE—EHRKXGLE PATTY R & T — R oM
(Confidence) - #&— B4 X > #FE— @ X#F % (Support Set) > & 4K A )
B R (Pairs of entites) AR - BB X FE KR/ HEBMERKXFEZME
AKX T O HBEN B AR AR T 6 R R R X E BRI
FERHBFEAI>F > IFEEAS T FRHSERLOEE  KE—EHFEAH
g e

RT R &KX E 2 PATTY B4 T M %% & (Relation Paraphrasing )
K— AR B kB RG> A —ERX AT TAR L R4 - B 22 AH
RFE 4 YAGO # "wasBornIn ; BT 24 A " [[con]] grew up  ~ " was bron [[con]]
livesin | F# X KA - PATTY WA 127,811 184k X, 7T 2444 i 225 4 DBpedia #
1% > 43,124 B KT A4 3 25 4 YAGO M fa o K& BEEKEIR 1,000 458 & 3
i P ehAERE . (Precision) & 0.7640.03 « AR FEELA T YAGO B4 5%
£ T 8924 4 YAGO M4 > WARBXE 4 THF@mRA -

AR A AR X RF R A~ TR - PATTY B4R T AT E L6094k
R PABAR AT VA SR L8 B AR 5 ok o

3http://nlp.stanford.edu/software/lex-parser.shtml

10



PATTY Relation Mining

MPI-INF|Databases

AICEENTEAE Relations REVGI611%

» DBPedia Relations

) Relation: yago:wasBornin
¥ YAGO Relations

4« 4 1-600f214 » ¥

actedin i §
created Pattern Domain Range Confidence
dealsWith died while; person city 0.963
diedin
directed [[con]] grew up; person city 0.795
Era%‘:]‘:;]t:gl';m’ buried in; person city 0.9
hasAcademic/ was born [[con]] was raised in; person city 0.927
Ezzgﬁﬁgal [[con]] graduated in; person city 0.948
hasWonPrize had worked in; person city 0.78
::]?:SZEgggcalp [[prp]] hometown of; person city 0.909
isCitizenOf was raised; person city 0.898
::Eg;‘;‘g‘rgr was educated in; person city 0.859
isLocatedIn studied in; person city 0.845
::z‘jﬁﬁ::gf was interred at; person city 0.957
livesin attended [[det]] [[adj]] schools of; person city 0.777
Eg}tli;:'ig)e:tedln was born in [[det]] city of; person city 0.99
produced attended [[ad]]] school in; person city 0.88
mﬁ?&?m lived mostly; person city 0.798
later returned in; person country 0.931
is married from; person city 0.887

2.2: PATTY Online Relations
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NI

=F MEIE

R

AARBENEERFRAATHGFE  MEROFEZ—  TRMMA
AT R AERR > BUARAREZARABZOHARMAAEHOFERE R
o AEBNBAERGER - AKX H - A HE - B R PR RR R
ik e

3.1 AR S BRI

ETROVEFAEATH BRI BTG HR  BZeh X etk -
4o AP 438 Jobs &9t 4 33 fB 45 & San Francisco » $AF17T A& & 24 | Jobs was born
in San Francisco | &4kt 8 FR A FBMEMAE - M LH & F2F "wasborn in
WA AT AR RETH AL —THAFEORKX  SRMEYNFFEE " was
bornin BF » BT AR EME &) T/ F A I AR XSk ey B a4 -

ARG E > AARKAARKNERAERACAE LTSN
REF T E 3.1 e9MaBRIRAR -

31 % BARAA — W ERAHAEEKXGMB & 0 S0 BT A
TR A LR REE - A LB FRR eAH —REkWwk319F Td A
W, BEEFHESN BPEAMA TR RMEZETHAF K X4 " was born

"[[adj]] childhood in |~ "livedin, % ; A L& &K Hiey T B S o T AE

b0 3 5] Ak Ko lived in ~ " been working in % 7T M4 15 IA B AL A5 A
FREMHcER HXEF P& FRTLYE REMGRTORAATH
EAHR AEEXETHROSK R THAFME - ¥k 4 F " Jobs was
born in San Francisco ; €4 7 "wasbronin > 127 &4 "livedin FH LK - &

B RX "wasbornin | TUAKKBE A P B2 X BN T RS TH4AK > Bt
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& 3.1: B R AR A e p) B B &

Property | Patterns ] "-’:""
was bron in, || == |
4 4 3. | [[adj]] childhood in, & N
lived in

4 gy | vedin,
been working in

Property-Pattem Table

Property: Pattem .
Partern”,‘,.

Property,: Pattem,, ,
Pattern_,:,‘,.

Articl Pattern | Result i~ Detection Result
ruieles Matching Pattern, match Property,

B 3.1 A X AER SRR S

BRBEOFEST THAR ERATEHET N - RR LR ¢ £F 325
PRtk o

A REAA PATTY CERBOMGHBRL  FARARR T EROET R
HHAERAMB L - AP @4 T 2 E YAGO W E £ 69 F £ M B4 - YAGO B4
BARR LB (& 3.2) 0 MARTT LR At 318 B A4 o9 4R X o

ARBHROARERE A BT HEE - ERAAKXREAT RS E
A4 X B EHE (Coverage) ~ &% (Quality) ~ 712 #8 & (Reliability ) ~ #13% &
( Ambiguity ) #9F]# °

HRABRLZEMBAEHNEETREE > EMAERBENTETHRELY
KA T AR EZF R 2] o Ak 3.1 Al HF TAB ) BA
BERAMATI T 2ELX  EEREAZ SO TUAREZEAMS > Hlo
"been lived at | 2 A Z1 &k ¥ > EAAH AR 09 & FHAPEME N B SR T
ey e ¥ o

XS E R — BT BURA R A A —BEX  —ERANBE RS

F‘n

“*1-
}W
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% 3.2: YAGO Relations in PATTY

=
YAGO Relation Domain Range Numb¢r J3F patterns
actedIn wordnet actor wordnet movie 112023 |
created yagoLegal Actor Thing 3215
dealsWith wordnet location wordnet location 366
diedIn wordnet person wordnet_city 1352
directed wordnet person wordnet movie 1228
graduatedFrom wordnet person wordnet university 2129
happenedIn wordnet event yagoGeoEntity 47
hasAcademicAdvisor wordnet_person wordnet _person 632
hasCapital wordnet location wordnet location 24
hasChild wordnet person wordnet _person 3620
hasWonPrize yagoLegal ActorGeo wordnet _award 78
holdsPoliticalPosition wordnet person wordnet person 1173
influences wordnet_person wordnet _person 2461
isCitizenOf wordnet person wordnet _country 813
isKnownFor yagoLegal Actor Thing 1574
isLeaderOf wordnet_person yagoLegal ActorGeo 465
isLocatedIn yagoPermanentlyLocatedEntity yagoGeoEntity 1300
isMarriedTo wordnet person wordnet person 4276
isPoliticianOf wordnet _person wiki_states of US 465
livesIn wordnet person wordnet location 718
participatedIn yagoLegal ActorGeo Thing 89
playsFor wordnet_person wordnet_organization 1491
wasBornln wordnet person wordnet city 1226
worksAt wordnet_person wordnet_organization 1602

ABBAROERRXATRREZHOERAALG FZ ¥ RESHOERRX LW EE W
HE BB o 54 PATTY M14%2 % F 49 YAGO:actedn M &94: &, links | % 2 A

EEEF AR EFREREEAELETE  ULEREGXEH 44 T8
5 P 8 E 9] B A -
B R T2 8L AR — B4R X R LR A A R R T BAEE © fldo o HNEM

YAGO:diedIn * 3A " since worked in | RAGi %2 X R #78 » X4 YAGO:wasBornln
F 894 R " also opened in | A HS L AF M

A T RERX ST ~ TREAEMAR  BZR AR 3.1 R4 T o) Mo &8
B P — AR X GEG TR GELTRERE - A - 2L E O REsfT
AL o IR F 33 R F A

OB ALHEE BFEXETTRAARELX  wREMB X T HEK
ARHRE —EMG FERAARE -2 —BHRATRFEN S BT HS

Mo B BE R S 0 Bl ke A X T first met with | ¥ A% PATTY 32 & 7T ML .k o= 5 #&4F

14



Property-Pattem Table
Property, : Pattem,,
Pattern, ,....
Property,: Pattem,,
Pattern_....

;

Pattern
Selection

v

Articles - Pattel"n —» Result | Disambiguation H»|Detection Result
Matching

B 3.2: LAtk K AA B 4F MR AR

Property-Pattern Pattern
Table Selection l
Articles || Pa“‘*?“ - Disambiguation | Result
Matching

Pattern . . .

Matching - Disambiguation | Result
Content
Stream

Pattern . . .
. H»-1
\/—- Matching = Disambiguation Result

M (hasAcademicAdvisor ~ isKnownFor ~ isMarriedTo ~ influences ~ hasChild) * B st
LA ARBH B RG> BEARNARTREEZ —EHLROFH > AR E Lk
ABERIF > BURASHERE TR HEARE? XEHARA ? BERELEF
3.4 8 FIEA o

BT AR R KRR E RS ERE 32 A LEHER @B R
WX LB RRETHE RS RARBARTHEEZARE - N ERT RSN
W RRRH R — XA AR > AL IR BT AT R XA 0 e
B 3.3 A7r 0 RIZAN S B IE KB

15



POS Tag (2) was born at ID=518‘ \

' (3) was born [[det]] village
Pattern ID | (4) was born [[det]] village in

[ 3.4: #k X AT 845

3.2 ALY

HALLHAZWR ) FXPELE — AR LT HE  PATTY FHRE 4 25 E
YAGO B4 % 43,124 A# X - 2L+ AR DR ER ARG > TR LEEH 19,031
B 45 694k R Ao RY-BAB 6] FAR4L 19,031 RUIEBRBAR A —EFF % -

B TR LH T A R BADE TR 69 X 3Rk — B AT 88 (Prefix
Tree) o M A B FAHBEGHXEGHRE —BEHE  BEE-_BFLEHE
o RARFI s X & > RobBade  REBRLEIHKXGR W TABHKREN
A THRETHETRSM - wE 3.4 /7~ > w4 KX " was born |~ was born
at > " was born [[det]] village ; #» " was bron [[det]] willage in | #18 F % % was * Ff
DGR, — BB B o B FLARARE 0 AT BB A — B B 25 o Mtk BF T was born |
CETMR T » AT born &i B T 738 — B X 4etey i 2 o F| T =L X8 % =18
FARFMAZR T[[det]]y FwEF "Tat, 124 born & B T #73¥ [[det]] #v at & 25 © at
B2 T "wasbronat kX ° M [[det]] & 25 A 4% 45 15 14 48 049 F ho N SEAR AT S48
Eo mAERE LR EFHA-BERXBRE -

B THRKATRBHE > BRARAHAERMRLH G FTREAHRL Fayik
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Koo FHK | B T ooy s -

I LB BT A SR 2 AR B G
T WHAXFAMARBOBA AL ERGME - %%1$A¢%&m@%
S A asFARe lk%%%Sﬁa’%%¢ﬁm%mkmmb%
APTagger' & AT iR a9 A4S 30 » T RMWH 4 F O E —EFHL » o L8
FREFEAZ A BB ATEE Root TayF— R H ¥ HHR > A58 5 2
Fodb FR ) FYHMMERETR - BAEOFFHT—EF AR EYF LK%
TOFRARARABEE T AZREKXATEBH R TUATARKELHER
B o RTFTHBCERETARAGIROBENE  WAERT — B/ KK
RETR - REFRAHPEBEET A ARKERRGTH Y R T £ 212

— B R BB > BB T ALK Y F s P BB o REMET U4
HAMERABEREXTEFTUARERGME -

BEHEE AKX EER
BN DA UE; T AT 88
Bl P XE AP HASKKA;

1. P <] > #4516 P
2: for all Sentence S'in A do
3: ¥ S EATH AR
4 tmpP «] > 4L 17 2 5
5: for ¢ from O to length of S do
6: (word,POStag) < S[i]
7: for all possible Pattern in tmpP do
8: if word or POStag in T’s possible Pattern.depthInTree+1 level nodes
then
9: continue
10: else
11: if T’s possible Pattern.depthInTree+1 level node is Patternl D then
12: add (Patternl D,startPoint,i as end Point) into P
13: end if
14: remove possible Pattern from tmpP
15: end if
16: end for
17: if word or POStag in T"s first level nodes then
18: add (depthInTree,i as start Point) into tmpP
19: end if
20: end for
21: end for

22: return P

Thttps://github.com/sloria/textblob-aptagger
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HHEE | PRENE AT TREEXE S 2 6B A AT SA R AR

FXFOREA BT FETHS TR E YRR ABRE m R AR5

0

I A’

1 &4 B F 42 5% B & O(mn) ° (|6

3.3 A GE

A EAF L AE IR AT RS R BRI A AT AR — 2
i UAARKSE TR RAEEEZREAME HHE=EMAE 224 =
FEEEN Tk -

BRAMMEX ST > dN PATTY HEMBEX A E—ERSE > Hlho
YAGO:actedIn ¥ #94%k X "links | #9135 <% 0.143 > @ " starred in [[det]] film ; &9
2ol 0937 BFAHBIATH LB AR R ETHMEER - 2 E R4
A2 S BATEE > XA SETIE » RMER 2 SEMPFIBE AR X ETHRK
2o 5

BRATIZBEGIRG > N RFMIRATEBE AR R AR T e k4
MO RE > BERTHETHEA - EHRABERGRE Y > HEROIHET
BAEHMBMELLE o flde o "wasbomn, § HHRA 22543 bz F L+ H
12,038 tr XA FA T A ) BESME > Bkt X "wasbron ) # T AN | &
BAF M TAERE A 0.534 - M Tschoolin % H 3 A 1,486 X4+ » ¥4 387
xR T h AR BAESM > KB E A 0.26 0 4887 T was bron; REGIK e
TREREMHRESEARXHEAFARD O TRTAREFETHSE  RXT
EREBAARG AR TRAR AR ZIZEATHEMN - RO TREHEE  RATUREHE
BRI AR AT S -

BhAKERGMA FEMORKXTRRGATSBTHEES XK
31696 FRR > Tlivedin, RIBFTRELAT A, 2 T4, "RE
AN THOBRKABRMABEALRZEA 2 RALBKA TR R ERS
FHEE - R33WBTTERCATERERENKRKXAT O F 40%
A X E AR EFHEKX "worked from #93k & B & £ & 3% 17 (livesln »
hasAcademicAdvisor ~ diedIn ~ isLeaderOf ~ isKnownFor * isMarriedTo * created * in-

fluences ~ isLocatedIn ~ wasBornln ~ worksAt ~ graduatedFrom ~ actedIn ~ produced ~ di-
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£33 ARAHEAZ M~ R REHRT
s | EOES0TESE>0T [ fEoE>08 BoES09| 5
o HXEmE | HARE HAHE #AEE || <

1 11381 8913 5951 1879
2 4778 4175 2328 316
3 1255 1048 683 187
4 666 600 473 67
5 635 605 278 18
6 77 68 50 10
7 132 131 52 12
8 49 49 13 2
9 26 26 12 8
10 13 13 0 0
11 12 12 9 5
12 2 2 0 0
13 0 0 0 0
14 2 2 0 0
15 0 0 0 0
16 0 0 0 0
17 3 3 0 0
482t 19031 15647 9849 2504

rected ~ isCitizenOf ~ isPoliticianOf) ° 3% & B K 894k XA 7T LR B A ks sk e &
HEHEMN ARKGER R RERARNOARL X B L8
YB)FE o

ERAMBET %

34 HHMHHEE

BB X GE S b2 XEPHAOERTUAREGEE T B H %
FORZJAREATESEFHZHABORKXZTROEN - A PHHFREAKRK
& & pLthfp)

 RABFREABAKABERRE TR LG R F IS W
Yo . loroperty U patternstroperty I patternsl o f5) o & 3 — 35 = 60 4L 033

X T BB R & E actedIn 89 X 2 P A 33% 4T LU R & i created i3 8 4%
M o &k F 7T LUF 2 4% & diedIn ~ livesIn ~ wasBornln Z A & & > 2% 1% happendln -
hasCapital ~ participatedIn % -F
I TUATFEME EERNEE -
EARABRAERGEAN A

AR EAFEIRE - HH R AN AL

430 o B PATTY &9 845 tdo & 3.2 A B A48
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3% (Domain) $F6E (Range) » 4o o 5o i 6 2 09 48 2y T
AR TE 45 1 0 AR 35 R JE AT HI BT o f5] ko 45 4 actedIn 894E 32 E B (wordnets r,actor) .
BB XL 2% A — 8 actedin 9 X FAXFTZ P > 2oiE R rappearre'd Il’IJ it
Wikipedia 89 Jahsha Bluntt 4% B F > {2 Jahsha & &3k B (wordnet_basketball _player>
MIEE Bk RIAA Jahsha WA FTH > 2 4R HAXZTEXFEFLHFNT
actedIn » 123% 3B #A A F M > 4038 Jahsha RAE B 7T SAF| BT 4514 actedIn 7R J& 3%
HrEExELT

BRUDAHROHRKX  FEARZHMEG RS - §—EAHRKX A XEFHLL
HE RS ZABEREEOERFFAE B HETRSERLTRAA TS
METRENE > BEE—E > ZERNERL AR HMEEHHRK > ART
BAEEF RS (1) RE—E - Q) ZZ—BEHEFE - (3) 2IRHF:E -

BAAT A A E 330G P RBGR KX H TR A BEORE - £
() RBE—EHRBT > hBEEEFEFTEHEERSOHMN - #lwtkX Thave
lived in | #94% % 454 4 isLocatedIn ~ wasBornIn ~ isCitizenOf ~ livesIn  isLeaderOf -
£ "have lived in | #8 3 95 R # B ¥ » K % isLocatedln A 52 kX ~ wasBornln %
21 R -~ isCitizenOf & 8 X - livesIn & 6 R ~ isLeaderOf £ 2 R * #£ E T2 B E »
% 2 0.547 ~ 0.221 ~ 0.084 ~ 0.063 ~ 0.021 * fe g (1) F > RETERER S W
isLocatedIn 1F & %Ak X AT R R 6945 - B84 A g B €408 — B4 > RA ik
RETHA S ESHGER > BbF 7 K% 2) HITRZHBERITERIL > % &
—EAFIE R GEZ o ERACE A EEFRTERERATIERE T RAHN
8> B ERALTREBE A A 10404~ 0.154 ~ 0.115 ~ 0.038 ° 4o R P4 %
0.5 A8 2 A isLocatedIn #E i@ B P45 o ko R PIE A X E A 0.2 ° AL isLocatedIn
wasBornln #8 G 4% & Esb AR AR & ey 45tk - B @AFHEF ) Rog > T U E R BFAK
BEROBE -

B R TR PR R 2 Ih 0 AR Atk X R AT IR U R H) R AR
BEHAMGFEAIRFTELADEY - F R EAMLF T RS ML B RFT

AR R R LA R FH c wRAAALFAFEER > ATRALTHEAS

MEEBE G F o

4o > dealsWith & 45 Bl R B M & & eg 454 » P4 X " divided into; %
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8;: ... have livedin ...

A

Sz: ... was invaded ... Property-Pattern Table
wasBornin S Add + or — o )
isLocatedIn 1 =< have lived in — isLocatedIn, wasBornln,
on sentence isCitizenOf; livesIn, isLeaderOf
S was invaded — participatedIn, dealsWith
2

+ + - - - - -
S, S, S, S, S, S, S,
isLocatedIn wasBornin W isLeaderOf  ||participatedin

B 3.5: &2k 4 FiAaf

FA R4 il dealsWith > AT XMFE @A — LB EL - THEIMNFARE - Xpl
%= holdsPoliticalPosition &4k X BB > W H G4 LHA ~ KR~ TRFAK - &
AR B E RN ER > TR AR T

HAVA LT A AKX BB > 8 F oy AT XM ey F R BhEIFAFIE - Ht o
B BEOXHZFIRAREGARAG ) TRYE - EHaFrrRaaTEA
NE o R HAAEATIRIE AT SR XA R AR ) FHZARR LER
AR BENGHES R HAXH AR BB R MHAR L 8 QR R RENF Y
$8 o fplhe X FE A B A wasBornln ~ isLocatedIn W1BE 4245 > K S, #1.5, H1E 4)
FeoHPuyyF 5, &4 # K "havelivedin, ’ 7T BA4X % isLocatedIn ~ wasBornIn
isCitizenOf ~ livesIn ~ isLeaderOf % 5 #8451 5 4 F S, & 4 # X [ was invaded |
T AR & participatedIn ~ dealsWith % 2 #8454 - WX F A £ F " was invaded
TR R A 0 B bR A Sy Av B & ® AR 0 M participatedIn $#2 dealsWith
gy, o mH S, 0 Bliw b &A% 3818 KA wasBornln #2 isLocatedIn #9 %38 %
¥ > Jo b & @ A% 3% RN isCitizenOf ~ livesIn ~ isLeaderOf 89 5382 F o 248 jv b
Ty Az 4o B 3.5 A7oT

HEEREEIBTLSTHS T AW TFREAEGER  KREEMEE
FTEAZEREN A FTREA QR  REBBITFRLSZE My -
HiGEERANE  ROASE T FArERBFAEAFL - B - 8RR
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A AR SR T — 82708 3 T R KB (Naive Bagles Glastige)
RARBARER  LHARLSRBHMBAT A6 LHAT gﬁ%%
TER (€Y
0 AR XA B R A o 38 A
9 DR AR R KT 2 0 B 8 TR AE © B TR
MemA—ENIEE T SR BB ORI SR RELOR
ROFoARGTREMBHEN  RZAREIRGFEZTBESHBEOT RSN -

2 AL

2g1 http://nlp.stanford.edu/IR-book/html/htmledition/naive-bayes-text-classification-1.html P§ & % H
EARF e
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£34 B PR ERKE
gi‘?’f&%é’#%"fifaﬁ éﬁ*iﬂi%bb’fﬁj ’ ,&)?j[‘;%%;}g y tb{ydéﬁ*iﬂﬁﬂ%ﬁfﬁﬁﬁ{&éﬁ
BIREEA T o REFH RS TR HALR O -

Property Hma @ 6 @ 6 o’ O ©® O do dn az
(1) actedIn 1.00 033 0.01 031 0.0l 0.02 0.09

(2) created 0.21 1.00 0.01 0.17  0.11 0.01 0.10 0.02 0.03
(3) dealsWith 1.00 0.01 0.0l

(4) diedIn 0.01 0.03 1.00  0.01 0.04 0.01 0.03 0.01
(5) directed 0.51 044 0.01 1.00 0.07 0.03 0.06

(6) graduatedFrom 0.01 0.16 0.02 0.04 1.00 0.01 0.02 0.04
(7) happenedIn 0.02 1.00

(8) hasAcademicAdvisor 0.06 0.07 0.02 0.06 0.05 1.00 0.18

(9) hasCapital 021 0.08 1.00

(10) hasChild 0.05 0.09 0.01 0.02 0.01 0.03 1.00 0.13
(11) hasWonPrize 0.08  0.69 0.01 0.04 021 1.00 0.21
(12) holdsPoliticalPosition 0.01 0.08 0.01 0.07 0.40 0.01 1.00
(13) influences 0.07 0.13 0.01 0.02 0.03 0.13 0.35 0.13
(14) isCitizenOf 0.02  0.07 0.27 0.02 0.10 0.01 0.03 0.03
(15) isKnownFor 0.09 0438 0.04 0.15 0.24 0.10 0.18 0.03 0.05
(16) isLeaderOf 0.01 0.8 0.18 0.01 041 0.01 0.04 0.11 0.11
(17) isLocatedIn 0.01 0.02 023 0.03 0.01 0.02

(18) isMarriedTo 0.06 0.10 0.01 0.02  0.02 0.09 0.43 0.06
(19) isPoliticianOf 0.01 0.07 0.50 0.02 0.11 0.01 0.04 0.02
(20) livesIn 0.01 0.10 0.54 0.02 0.09 0.02 0.03 0.02
(21) participatedIn 0.02 0.01 0.02 0.01 0.07 0.01
(22) playsFor 0.04 0.02 0.13 0.02

(23) wasBornIn 0.01 0.03 0.55 0.01 0.06 0.02 0.02

(24) worksAt 0.02 035 0.04 006 0.63 0.02 0.03 0.03 0.06
Property a3 (14 @15 @dey (17 @18 (19 (200 21 (22) (23) (24
(1) actedIn 0.08 0.01 0.07 0.14 0.01  0.02
(2) created 0.10 0.02 0.23 0.08 0.14 0.01 0.02 0.02 0.01 0.17
(3) dealsWith 0.01 0.07 0.01 0.01

(4) diedIn 0.02 0.16 0.05 006 022 004 017 0.29 0.02 0.50 0.05
(5) directed 0.05 0.01 0.19 0.08 0.01 0.01 0.01 0.01 0.07
(6) graduatedFrom 0.03 0.04 0.18 009 0.02 0.05 002 0.03 0.09 0.03 047
(7) happenedIn

(8) hasAcademicAdvisor 051 0.01 025 0.02 059 0.01 0.02 0.04 0.05
(9) hasCapital

(10) hasChild 0.24 0.01 0.08 001 0.01 051 001 0.01 0.01 0.01 0.01
(11) hasWonPrize 0.04 0.68 0.64 0.04 0.03 0.64
(12) holdsPoliticalPosition 027 0.02 0.07 0.04 0.23 0.01 0.01 0.09
(13) influences 1.00  0.01 0.09 0.01 051 0.01 0.01 0.03
(14) isCitizenOf 0.04 1.00 0.11 022 020 0.07 036 0.39 0.06 033 0.13
(15) isKnownFor 0.14 0.06 1.00 0.18 0.03 023 004 0.06 0.05 0.05 0.35
(16) isLeaderOf 0.02 038 062 1.00 022 011 020 0.26 0.04 026 0.64
(17) isLocatedIn 0.01 0.12 0.04 008 1.00 0.03 0.11 0.17 0.01 028 0.03
(18) isMarriedTo 0.30 0.01 0.09 0.01 0.01 1.00 0.01 0.01 0.01 0.02 0.03
(19) isPoliticianOf 0.02 063 0.14 020 031 0.09 100 0.61 0.06 044 0.15
(20) livesIn 0.04 044 0.13 017 030 0.06 040 1.00 003 0.56 0.10
(21) participatedIn 0.07 1.00 0.02 0.02
(22) playsFor 0.03 0.05 0.01 001 0.01 0.02 002 .00 0.02 0.11
(23) wasBornIn 0.03 022 0.07 010 030 0.06 0.17 0.33 0.03 1.00 0.07
(24) worksAt 0.04 006 034 019 0.03 0.07 004 0.05 0.11 005 1.00
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ARERAT T D AR5 M09 B B 0 24 Wikipedia #9 X E4F A 45358 19 & % 7R
XA~ LA YAGO 89 B HRHE A S K ~ oA PATTY R4t a9 4 X # Wikipedia #9 X3 #4T
1BR] > BB LR EABRETRERGHH -

41 RIRAEHE

B THEENE BRI KK L Wikipedia 8915 B X EEARE &R T 8
X0 B 2013 F 3 A &9 Wikipedia Dumps! #88 S{ 4

WA — I & X P e T A IEHE T M > ™ YAGO & YAGO
Facts # 1 7 <subject, property, object> &) & . > B & £ 771& A YAGO Facts #9
propety 18 & %% 4 % > 4% subject i 4 £ Wikipedia 89 X & > %A BB XHF
BERMEHHYSELE -

AR ZEA PATTY B\ AFELE > R ToBELROM A B
AARBBARAZETHENE AR TARERZZAEMEZIAKXNE - TREAY
& H F 49 YAGO B % (YAGO Relations) * — 4 25 @B f4 > 2 K+ — @ K 1%
(YAGO:Produced) % YAGO ¥ % % 4% 2| #8269 Wikipedia 14 B » B sb{E $2F 24
WA EITER ©

BT RAY T AFAE 24 #4514 69 Wikipedia 45 B © A T By .k YAGO Facts
FPHAEAEHMHEEXFTFHARAZARRGKRLE L B M A E T <sub-
ject,property,object> ¥ subject & B M & 4 3, object F3 h K EVHIEE T » 2 object
N FRARZAARRAEITY BT SESN - GBKRIZHE  RELH 334,469

BEBEABREMNE K41 BT TEEHERERNRENE T8 E -
Thttp://dumps.wikimedia.org/
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£ 4.1: HEFHENBREHE P AT

Property Number of documents :r
actedIn 3971
created 8665
dealsWith 111
diedIn 11729
directed 2036
graduatedFrom 10474
happenedIn 1792
hasAcademicAdvisor 628
hasCapital 363
hasChild 2113
hasWonPrize 8916
holdsPoliticalPosition 1190
influences 869
1sCitizenOf 10974
isKnownFor 73
isLeaderOf 1397
isLocatedIn 216772
isMarriedTo 3555
isPoliticianOf 170
livesin 7661
participatedIn 346
playsFor 42751
wasBornln 47141
worksAt 1981

FA2G3 TARRNRBECETRRARGRALRT AW BHIURLSH

TR Rt - SR FTUAH AT SR AMRERBS 2R AMBE
R ERECEMNFE  RUATREK SIS AEARRERRN S

P K EAT o

> EHE N8 Wikipeida 5 B 8 A5 T A 0 ABEIXE 0N B4R L A4
BZEROATRT > T 2AA A YAGO Simple Types 1F A% X B2 587 #%
Aotk X 69483 (Domain) B 3EHBIE R -

Mm% 3FFHARIEEARBEGEHRETRI - RS - Bl AR
ERETARLEN  UETWEMEABENEN  EHA BT ETREHEE
URARFHEEAF S HEBEEFEIRTESR - BT — TR REHK
AERTHAHTRER -
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F 42 H XA T AT - B3H5 5 XFHLGA R EE S EZ 43F

AR f2 M >0 - o >07, || <

BRRXE [ B8 [ BhaExEF [ bl || AXK | &3 | B EXEF W]
1 11381 | 7267 250737 74.97 8913 5854 244883 7322
2 4778 2976 275736 82.44 4175 2697 272395 81.44
3 1255 886 278820 83.36 1048 745 274265 82.00
4 666 503 281256 84.09 600 458 276782 82.75
5 635 465 283830 84.86 605 442 279603 83.60
6 77 64 283858 84.87 68 57 279648 83.61
7 132 100 284128 84.95 131 100 280096 83.74
8 49 43 284275 84.99 49 43 280342 83.82
9 26 25 284295 85.00 26 25 280385 83.83
10 13 11 284297 85.00 13 11 280387 83.83
11 12 9 284299 85.00 12 9 280391 83.83
12 2 2 284299 85.00 2 2 280391 83.83
13 0 0 284299 85.00 0 0 280391 83.83
14 2 2 284299 85.00 2 2 280391 83.83
15 0 0 284299 85.00 0 0 280391 83.83
16 0 0 284299 85.00 0 0 280391 83.83
17 3 3 284299 85.00 3 3 280391 83.83
#a st 19031 | 12356 - - 15647 | 10448 - -
B EE - 1201E>0.8 - 1201 >09

A | B3R | EmEXE | ] || KX | B3R | BE3FEEXE | BeH
1 5951 4029 222371 66.48 1879 1121 155402 46.46
2 2328 1697 251552 75.21 316 206 163265 48.81
3 683 487 258715 77.35 187 110 170820 51.07
4 473 355 261633 78.22 67 47 171978 51.42
5 278 243 262321 78.43 18 16 173397 51.84
6 50 43 262364 78.44 10 8 173457 51.86
7 52 41 262452 78.47 12 8 174396 52.14
8 13 15 263419 78.76 2 2 174476 52.17
9 12 12 263514 78.79 8 8 175287 52.41
S 9840 6922 - - 2499 1526 - -

4.2 HAEAZE

LR A G EEF @ RIVREBELCERESEN TR $ L R
f& 0 AR B35 TREC o3k B vk 5L HE 098 N R 24 100,000 BB E R %
VYEREHCRKE -

BB AGKRGERET B ROAETHHE—ETHSE  AAKKXEXE
AR AP G 2 AE 0 B gk o LUK #E R (Precision) ~ Z B % (Recall) ~ F} »#
(Fy Score) #AT3HME « HAEFE AR WX 41 Z@EQXRK 42

l td ts} N {retrived d t
Precision — |{relevant documents} N {retrived documents}|

4.1
[{retrived documents}| (4.1)
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Recall |{relevant documents} N {retrived documents}|
ecall =

[{relevant documents}| _a i 7-:"'“ \

%%ﬁﬁ?ﬁﬁm%~ﬁﬁ%ﬁ%%&%%u@%%ﬁm&ﬁ%%’#ﬁﬁ
HEEHFHBALERETHE EaENBITHERNEEE N BE LB
YAGO E #27] ¥ £ Wikipedia #5 B X E o945 T HLFE B XEZ TR A9
FHRAAOERALEERABNZGBAIEZIER > LGB A BMBITHESR
mPERaHE -

UXFEAHRMETHE  BEXFET ) FAAELGTRESER BN XTI
ZER XREAENOXFEFHGFELET BN X EMBZIE MG N > B8
MK S kR B BT o

H— AT AN RBIARI XL G A AR A A ST 6 S s Y
XA o £ > M4 X (Relevant documents) BP B EFAZHMZ XM 5 F
493X (Retrived documents ) B 18 8] % #u4% 32 A A SbaF M 2 ST o MoK R 245
EFENXHZTAESOXHEEFEIEYE ) BUEPRAALRA RS MY
XY H S DK RAARE -

P 7 HRARGEFEHERFAZOE > A BT AR 43 AEEFRZ T
ReyRfa T3y -

2 x Precision x Recall

S = 43
L ocore Precision + Recall (4.3)

R T SRAEE A AF e e 2 g 0 A E 8 F 3 (Macro Average ) R R T34
(Mirco Average) A3t BME R BB W R F o0 BRI BSAE - AFsE £
BB RBRFHEEw X 44 MYt ERN WX 450

Y7 precision;

(4.4)

Macro Avg Precision =
n

> {relevant documents}; N {retrived documents};|

Mirco Avg Precision =
g > {retrived documents};|

(4.5)
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43 FwREXR

NI

43.1 HE

FEB 3200 RARZ o NF K H 5 A T B3 RIFAE AL o AT F S
Bk ey > BN AR R RGBFE -

HRA L H & BT A 2.5GHz 89 F LR 32 B A B FRA% OB 4 592 iy X
P M R R YRR A R AR T AR S 4 2750 Iy XUt o B — )
B e 32 100,000 XAH1E % & 3 M-SR T TR o AT BRAE A — & B B
2.5GHz ~ 24 A% P R 32 55 0 TAE 348 % /)N 0 Bp 7T R 32 58 238 49 330,000 £y X
e

4.3.2 R AE

REBE 32 092 EARAGENR S EFETREZEUARKRZERKR
W5 MBHENRROERWE 43 - KT A F A F—EREER £
FEEORARREA 1K BABEARNER > GRARARRMAE 0 AT
LU T AT R -

HEFAER THRAERARN SO AL STRER - HEE2E
SHRK  MABITHMEHEE  TUERWERZ > NARARITHEHE R
MOHBEXFTUELE TS IHFESE REZRXRA > EFERLRLTE
Fy 2 BRI R AAEFERTER S MK

BT A R TR R IEAR X &R AF M g IR A
ANt R R E A RO R R BERGE -

SR

1% 6 0 B B e 4R

433 HAHE
12

FHAIA A PATTY 92 SEBATHANGE > EXTPIEE A0 (&
A PIAE )~ 0.7~ 0.8 £ 0.9 > R AL 4% A5 o KA PIARAE 69 4F X & AT R A F B
EERGZBR-FHEMBTH F 2340 4.1 AT
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A A3 A R R XA E R <S5 THRATBRER

Property RE R KRR <5
Precision Recall F Score Precision | Recall Fy Score
actedIn 0.0435 0.5163 0.0802 0.0281 0.7976 0.0543
created 0.0823 0.8171 0.1495 0.0558 0.9500 0.1055
dealsWith 0.0034 1.0000 0.0067 0.0022 1.0000 0.0043
diedIn 0.0622 0.3688 0.1065 0.0551 0.6468 0.1015
directed 0.0393 0.2867 0.0691 0.0290 0.9403 0.0562
graduatedFrom 0.1472 0.4752 0.2248 0.1130 0.7857 0.1976
happenedIn 0.1323 0.6676 0.2209 0.1315 0.6731 0.2201
hasAcademicAdvisor 0.0281 0.4329 0.0528 0.0129 0.6892 0.0254
hasCapital 0.0530 0.3430 0.0917 0.0059 0.4582 0.0116
hasChild 0.0284 0.6302 0.0544 0.0182 0.9724 0.0358
hasWonPrize 0.1212 0.0110 0.0202 0.0969 0.0738 0.0838
holdsPoliticalPosition 0.0302 0.7598 0.0580 0.0151 0.8945 0.0298
influences 0.0153 0.8271 0.0301 0.0082 0.9559 0.0162
isCitizenOf 0.1199 0.1295 0.1245 0.0879 0.3901 0.1434
isKnownFor 0.0021 0.4464 0.0042 0.0008 0.9380 0.0016
isLeaderOf 0.0468 0.0233 0.0311 0.0193 0.4696 0.0371
isLocatedIn 0.8452 0.5208 0.6445 0.7709 0.5618 0.6499
isMarriedTo 0.0383 0.6623 0.0724 0.0274 0.9665 0.0534
isPoliticianOf 0.0163 0.2355 0.0305 0.0037 0.7025 0.0073
livesIn 0.0747 0.0553 0.0635 0.0673 0.4438 0.1169
participatedIn 0.0223 0.6549 0.0431 0.0202 0.7151 0.0393
playsFor 0.5239 0.5181 0.5210 0.3829 0.6096 0.4703
wasBornln 0.2862 0.0825 0.1280 0.2523 0.3962 0.3083
worksAt 0.0439 0.3563 0.0781 0.0210 0.8650 0.0409
Macro Average 0.1169 0.4509 0.1857 0.0927 0.7040 0.1639
Micro Average 0.2257 0.4356 0.2973 0.1255 0.5603 0.2051
0.35
0.3
0.25
g 0.2
2 0_15.\.\.\_. —8— Macro F1, Degree=1
= —&—Micro F1, Degree=1
0.1
0.05
0
0 0.7 0.8 0.9
Confidence Threshold

B 4.1 B ZE T Fl » B FHEE CEASILE
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MERERAEM T R CEPTEE LR A AR R RBRE )iﬁj’fiiﬁ;’*':
SE o BABRREPVEMES - ﬁ#ﬁ%hﬂ%g&&"kﬂ@%T%k
% > 2| PIEE A 0.9 85 > A 3o a9 451 (hasCapital ~ isKnownFor ) Eé‘i‘&?ﬁ T’T;}fﬁ &)

5K AR A Fy B A A LA 18 60 JR A o E P, 448
2 ofE I d 0.8 F £ 0.9 > 4514 actedIn ~ created ~ diedIn ~ hasAcademicAdvisor
holdsPoliticalPosition ~ influences ~ isMarriedTo % 8945 7E R % A & K18 B a9 82 H o

* 4.4 15 SMEPIES 0.8 81 0.9 B 45 HERAE

Property _ Confidence > 0.8 _ Confidence > 0.9
Precision | Recall F Score Precision | Recall F Score

actedIn 0.0490 0.3196 0.0850 0.0833 0.1032 0.0922
created 0.1005 0.6682 0.1747 0.1564 0.2208 0.1831
dealsWith 0.0128 0.8935 0.0252 0.0114 0.5805 0.0224
diedIn 0.0603 0.3479 0.1028 0.1191 0.2179 0.1540
directed 0.0258 0.1403 0.0436 0.1693 0.0145 0.0267
graduatedFrom 0.1022 0.2326 0.1420 0.1129 0.0736 0.0891
happenedIn 0.0638 0.1374 0.0872 0.3010 0.0139 0.0266
hasAcademicAdvisor 0.0288 0.3254 0.0530 0.0468 0.2426 0.0785
hasCapital 0.1117 0.0113 0.0206 0.0000 0.0000 -
hasChild 0.0297 0.5289 0.0563 0.0337 0.1872 0.0572
hasWonPrize 0.1212 0.0110 0.0202 0.1193 0.0008 0.0015
holdsPoliticalPosition 0.0350 0.7283 0.0667 0.0437 0.4819 0.0801
influences 0.0195 0.7098 0.0379 0.0616 0.3715 0.1057
isCitizenOf 0.1131 0.0790 0.0930 0.1368 0.0293 0.0483
isKnownFor 0.0024 0.4068 0.0047 0.0000 0.0000 -
isLeaderOf 0.0419 0.0120 0.0187 0.0264 0.0056 0.0092
isLocatedIn 0.8806 0.4001 0.5502 0.9066 0.1853 0.3078
isMarriedTo 0.0405 0.5531 0.0755 0.0935 0.2915 0.1416
isPoliticianOf 0.0142 0.1527 0.0260 0.0118 0.0720 0.0202
livesIn 0.0709 0.0466 0.0563 0.0643 0.0080 0.0143
participatedIn 0.0220 0.5917 0.0423 0.0266 0.4552 0.0503
playsFor 0.4966 0.2762 0.3550 0.5432 0.0121 0.0236
wasBornln 0.3194 0.0736 0.1196 0.3073 0.0313 0.0569
worksAt 0.0435 0.1779 0.0699 0.0404 0.0524 0.0456
Macro Average 0.1169 0.3260 0.1721 0.1423 0.1521 0.1471
Micro Average 0.2331 0.3190 0.2694 0.3213 0.1328 0.1880

EREE:V:3

FRBTHBENHRIFEMN > LRLZBEIHRABRFEFHEGLLS > HTEH
FBATE B - A THAIA 003 805 =@EFIEMHE -

FROER IR wE 42 TUEHEFVBERALE 035 BB ALHAES
w2 HEa LAERRAA RS LI REARE A PIEERITZ 058 A
45t (hasCapital ~ holdsPoliticalPosition ~ isKnownFor * isLeaderOf ~ isPoliticianOf
participatedIn) 4R A TR RN - TERENFIEXECE T T ABEXMH T
HHEERFCRILRFORA R4S ETUEFRHEREEFIBEEARS A S

$
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&R BE A R KRB TR B IR T -
0.6 ] i m
0.5 {
0.4
2
g 03 _
A —— Macro F1, Degree=1
L o2 [/‘.\. —&— Micro F1, Degree=1
0.1
0
0 0.3 0.5
Reliability Threshold
B 42: B RET Fl o8- FHETERESILE
F 4.5 7T 42 #8 L P45 91 & PERLAE
Propert TIHE >0 TIEHE>03 TISHE >0.5
perty Precision | Recall F Score Precision | Recall F Score Precision | Recall F Score
actedIn 0.0435 0.5163 0.0802 0.4038 0.3380 0.3680 0.5109 0.1773 0.2632
created 0.0823 0.8171 0.1495 0.3122 0.5858 0.4073 0.4790 0.4485 0.4632
dealsWith 0.0034 1.0000 0.0067 0.2499 0.7309 0.3725 0.0250 0.0037 0.0065
diedIn 0.0622 0.3688 0.1065 0.3737 0.1130 0.1736 0.4004 0.0145 0.0280
directed 0.0393 0.2867 0.0691 0.5506 0.1305 0.2110 0.6140 0.1133 0.1913
graduatedFrom 0.1472 0.4752 0.2248 0.3869 0.2307 0.2891 0.4965 0.0521 0.0943
happenedIn 0.1323 0.6676 0.2209 0.5055 0.3098 0.3842 0.7744 0.1833 0.2964
hasAcademicAdvisor 0.0281 0.4329 0.0528 0.3272 0.0513 0.0887 0.0333 0.0014 0.0027
hasCapital 0.0530 0.3430 0.0917 0.0000 0.0000 - 0.0000 0.0000 -
hasChild 0.0284 0.6302 0.0544 0.2886 0.2432 0.2640 0.3607 0.0267 0.0497
hasWonPrize 0.1212 0.0110 0.0202 0.3697 0.0027 0.0054 0.5167 0.0008 0.0015
holdsPoliticalPosition 0.0302 0.7598 0.0580 0.0000 0.0000 - 0.0000 0.0000 -
influences 0.0153 0.8271 0.0301 0.2137 0.2900 0.2461 0.1952 0.0103 0.0195
isCitizenOf 0.1199 0.1295 0.1245 0.3640 0.0118 0.0229 0.5043 0.0039 0.0077
isKnownFor 0.0021 0.4464 0.0042 0.0000 0.0000 0.0000 0.0000
isLeaderOf 0.0468 0.0233 0.0311 0.0000 0.0000 - 0.0000 0.0000 -
isLocatedIn 0.8452 0.5208 0.6445 0.8527 0.5206 0.6465 0.8665 0.5188 0.6490
isMarriedTo 0.0383 0.6623 0.0724 0.3307 0.2113 0.2579 0.5033 0.0523 0.0947
isPoliticianOf 0.0163 0.2355 0.0305 0.1082 0.0191 0.0324 0.0000 0.0000 -
livesIn 0.0747 0.0553 0.0635 0.3983 0.0110 0.0214 0.4500 0.0013 0.0026
participatedIn 0.0223 0.6549 0.0431 0.1000 0.0114 0.0204 0.0000 0.0000 -
playsFor 0.5239 0.5181 0.5210 0.6013 0.5157 0.5552 0.6683 0.4971 0.5701
wasBornln 0.2862 0.0825 0.1280 0.3951 0.0588 0.1024 0.4841 0.0083 0.0162
worksAt 0.0439 0.3563 0.0781 0.3516 0.1095 0.1670 0.4951 0.0271 0.0514
Macro Average 0.1169 0.4509 0.1857 0.3118 0.1873 0.2340 0.3491 0.0892 0.1421
Micro Average 0.2257 0.4356 0.2973 0.7046 0.3908 0.5027 0.8014 0.3638 0.5004
R E
a5 g = g = AL
WERAZIME  FHRERARBS LR ENXHREIRCEER ST

RybiZ AR THEE R d 185 b AERAREE
E2MEX - RN RE

1 238X - ERARERE
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1B S A — 25 METRER A SAGE WS BB 43 0 d S E R AR
WA BB EERERD 2w E LA Tk h MM 513 @iT%H&%
NECTHE - At A R A R swﬁ&ﬁ%ﬁ&ﬁ“w%%d

0.8
0.7
0.6

0.5 —
A{f_),__,rt —B— Macro F1

0.4 —&— Micro F1

0.3 Macro Recall

02 - S —- —&— Micro Recall

0.1

0
1

1A
[¥]

=3 =4 =5
Ambiguity Degree

B 43: Fl ¥ 2 e R[EH & B 8LE

A

WRTa ey «

G THAZ M s TRBENEEEOER > T Ao 5 8682 CERT
BRETURIHEHE - BRI EH O RABE > MmER L RE SR8
TURFBEF > (2 b B0 E Ak & AEERBERYG TR -

STHECE - TEHEE HABE=ZARE > YRBERRI Aok 460 AT
SEFOTREBEFIE 03 AT4 85 A CEPIE 0 BHEERRER - BRE
BBRELRRER SRR REBRKIBRARANERIELRR  2HHAREH
Fo RATIBEMHE > TUUREM FH R EW o T e bERe THERE
AT e 6 R A PRARIT -

BARATRBEEPIEA 03 EMARILARTIEMES O R Eh
Fl & 4.5 A5~ P44 % 0.3 B > hasCapital ~ holdsPoliticalPosition ~ isKnownFor *
isLeaderOf £ M & EHK X TH » Bt & A E R BN o N &8RN
MEREMER  BEO TR TR TIEBEETIER Z5 0 -
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k4.6 A GEERLELRR (EBTY)

BEE [ 5 EPIE | TERAFIE | M RE || Precision | Recall | Fy\Score” = ||

1 0 0.3 <5 02916 | 0.2754 | 70.2833 < ||
2 0 0.3 <4 0.2962 | 0.2690 | 02819 4y, 1"~
3 0 0.3 <3 0.2851 | 0.2593 | 02716 | *

4 0 0.3 <2 0.2911 | 0.2353 | 0.2602

5 0.7 0.3 <5 0.2823 | 02015 | 0.2351

43.4 HMHFHHEK
& A48 R B

AR R ARSI E > BREBAXFTHZ ML HE LA AI4LE 4
MATIEZERE T A AT MO BER TR AT KRS
HEMEE R4 o 494w Wikipedia 4% B Jahsha Bluntt & 4 3 & % Jahsha 21 &3 8 -
FFHRT actedln B9k R > 12 actedIn 8948R A K B > B L7 4% actedln PR o
MNERBAE NG BARTHEBENEHGFLNGRE  AFEI @ BFR 4
BEETFHE > BAMRETARAEESE -

Bl 44 RAWMAEHBARE AT AL AL REOIAELBRER - AT
AR F A AR R KRR » ] dho 4k A sk R R R 2 e AR Ko
4o & 4.7 3 FE P75 0 actedIn #9 False Postive #¢ 13,560 & % 489 ~ happendIn &) False
Postive #£ 1,567 (% 89 » #F A RIg ey R RA » L ER KRB EEZ R TEIR
% ¢4 isLocatedIn %} A 48 % 2+ (False Postive #¢ 4,771 F ¥ % 455) -

0.45

0.4
0.35 ‘\'\0‘—0\‘
0.3

! i —u
0.25 : —M— Macro F1 (Type)

=1
S A
A 02 A —— 4, & MicroFI (Type)
= 0.15 Mfmm Fl1
—&— Micro F1
0.1
0.05
0
1 =2 =3 =4 =5
Ambiguity Degree

Bl 4.4: Ao NEREFAR B AT AR 2LAE LK
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AT HARRE <2HA BT RELY B NS FFERE

Property REEREAN AEBRD AN b | 'r;'“ |
Precision | Recall F Score Precision Recall Fi-Score| =S

actedIn 0.0373 0.6691 0.0707 0.5300 0.6691 0.5915. |

created 0.0729 0.8853 0.1348 0.1072 0.8853 0:1912 5 &

dealsWith 0.0022 1.0000 0.0043 0.0049 1.0000 0.0098

diedIn 0.0490 0.4720 0.0888 0.0995 0.4720 0.1643

directed 0.0482 0.9067 0.0915 0.0826 0.9067 0.1514

graduatedFrom 0.1336 0.6335 0.2206 0.1881 0.6335 0.2900

happenedIn 0.1315 0.6731 0.2201 0.7641 0.6731 0.7157

hasAcademicAdvisor 0.0158 0.5892 0.0308 0.0258 0.5892 0.0494

hasCapital 0.0059 0.4582 0.0116 0.0064 0.4582 0.0126

hasChild 0.0219 0.9453 0.0429 0.0357 0.9453 0.0689

hasWonPrize 0.1160 0.0111 0.0203 0.1782 0.0111 0.0209

holdsPoliticalPosition 0.0180 0.8733 0.0352 0.0284 0.8733 0.0549

influences 0.0108 0.9184 0.0214 0.0195 0.9184 0.0383

isCitizenOf 0.0871 0.2361 0.1273 0.1667 0.2361 0.1954

isKnownFor 0.0013 0.7799 0.0027 0.0016 0.7799 0.0033

isLeaderOf 0.0252 0.0900 0.0393 0.0386 0.0900 0.0541

isLocatedIn 0.8287 0.5401 0.6540 0.9816 0.5401 0.6968

isMarriedTo 0.0349 0.9561 0.0674 0.0558 0.9561 0.1055

isPoliticianOf 0.0052 0.4960 0.0102 0.0125 0.4960 0.0243

livesIn 0.0729 0.1141 0.0890 0.1196 0.1141 0.1168

participatedIn 0.0203 0.7012 0.0395 0.0233 0.7012 0.0451

playsFor 0.4526 0.5311 0.4887 0.5489 0.5311 0.5398

wasBornln 0.2459 0.1916 0.2154 0.4806 0.1916 0.2740

worksAt 0.0355 0.7368 0.0678 0.0520 0.7368 0.0971

Macro Average 0.1030 0.6003 0.1759 0.1896 0.6003 0.2882

Micro Average 0.1564 0.4870 0.2367 0.2544 0.4870 0.3342

CEX A R

EHEA BRI BORAR - LARKHRE R c MR EEL S

50 AT ERTAERESE RS (1) REZE M~ 2) HEM
# 0.5~ (3) EHEPIAE 075 ~ (4) 28

EF M ~Q) Q) AABEXFAFEZTERE (1) BEL#ERZ a4

Mo (2) 8 B)BHITIRBAERE  EEFEAR LM -

E4y46;%aum%(nﬂ RET—BL%BTTRARMESESFL
4) 2BAIKER  RENHHRME

MEBPHNAERE  AEREMEREZHAEXGELT P XL 05 8 E
REEREPIEG R RFRAF L EA RSB B R4 AR EHAHAER N RRA > MY
B ERR RKNEE o R—ENRN (1) v (4) Z [ 8937 7 Reg

WA T e A ERE 0 RIE G EPIE 0.75 69 R tL B 4F - AL S 89 6 2 71
T AE AT AE P AR B I 6945 E 3L Z ) False Postive 45 Z 7% 2V » 4% M hasChild #9
False Postive £ f ¥ P14 0.5 0 T O — E ey b A EBERY—F > E571E
0.75 &9 f iR T34 & BT
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0.294 8
0.202
0.29

0.288
—— Degree=5

0.286 —# Degrees4
0.284 Degree=3
0.282 —&— Degree=2

Macro F1 Score

0.28

0.278
one 0.5 0.75 all

Selection Threshold

B 4.5 REIEEET G Reg e &R (BRFH)

0.38
0.37
0.36
0.35 &

0.34 —— Degree=5
0.33 —&— Degree=4
0.32 Degree=3

0.31 —A— Degrees2
0.3

0.29
0.28
one 0.5 0.75 all

Selection Threshold

Micro F1 Score

B 4.6: REIEEET i Reg sk s &R (BUR-F39)

MERRT>HE

BARKF BN AR — R EAHFE > RIRAZELX E R AT XT 5
MEE > RSB ESN > RBEXHINRT 4 BEHERRSFES - THAL
B U BERERALRNG T AGTERRGFLEZESR

AT TTERABE AR BSH AR R E B - Mk 4.8 Al &k
RERDNS R EHBERNE N~ X FEPVE 0.5 058 B 2 B %REL
B o

B478 %48 FTUARMERA THERARS B R A EHAOBMEA TABAE
BRF o HABFIAFHERE > K S B4 4 created ~ dealsWith ~ diedIn ~ directed

graduatedFrom ~ happendIn ~ hasAcademicAdvisor ~ hasCapital ~ hasChild ~ hasWonPrize *

holdsPoliticalPosition ~ influences ~ isCitizenOf ~ isMarriedTo - livesIn ~ participatedIn *
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0.65 e
0.55 l |G

—— Macro F1 (NBC)
—&— Micro F1 (NBC)

0.4 Macro F1
0.35 .;——4.:’!/: —&— Micro F1

F1 Score

=2 =3 =4 =5
Ambiguity Degree

B 4.7 45 % B K28 B Al s b

playsFor ~ worksAt £ ey s A T RigehRHA o Bi5 bR B 638 o £ 30 JF
X B True Postive #9#2 # > M & False Postive 8 X 18 F [ > ¥ L True Postive #9
B2 LmY T 0 MAESF False Negative EFF > B bAFsE R KigR A28 @ X T % -
5]4v diedIn #9 False Postive B 10,299 [$1& % 1,344 > True Postive B 1,276 [ % 850 »
M False Negative R &5 1.032 # £ 1,458 ° & False Postive #) K & T [ 7] LA 4n3d >
1R T AT 1% XB AL AT HI BT 4T s > KRR T 323 A Postive 89 & ©

M isKnownFor ~ isPoliticianOf B & B % iz sk 45 M| 4R 6T A E @ AR ey 6) F
KD DERDBEREAAEQNER  UABRHRERZERERH0° k414
BE T 8 B M 04 ST B tb LA R L R tb g ) T4k o

EERBERARSBES A AR GHE > AR EERAAN T RASH
iR B RBAIE Sk 49 Ao 0 TTUE B e A E B SRR BN BB A iR
PI48 4 0.5 B9 P& Rk fZ e M B R R BE > FEFIEA 05 8F AKRAR
AW 4 R G F RAFOR

FRBERRSBESRORAIF A 4ok 410 AT - HEL AT 4 40 24EF B
RAEOKRX 20X AHERE HEARIBESEZABRATHES - mH
R () ADE > MBI HER I RFEIDE > AR THHL 12 ZHERBR
TiEAEMAE -
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%49 HAGERFEHERERHELR (B8

&k wg

FAS HABRBRE <SHARERAMERRSBES SN ERE =
Il M
Property LR EAAEE L i\
Precision Recall F Score Precision Recall F1 Score

actedIn 0.5332 0.7420 0.6205 0.5985 0.5495 0.5730
created 0.0904 0.9429 0.1651 0.3036 0.7617 0.4342
dealsWith 0.0107 1.0000 0.0211 0.3724 0.6352 0.4696
diedIn 0.1145 0.5688 0.1906 0.3868 0.3807 0.3837
directed 0.0784 0.9186 0.1445 0.4229 0.7072 0.5293
graduatedFrom 0.1706 0.7783 0.2798 0.4446 0.6204 0.5180
happenedIn 0.7641 0.6731 0.7157 0.9916 0.5238 0.6855
hasAcademicAdvisor 0.0393 0.5086 0.0730 0.4667 0.0130 0.0253
hasCapital 0.0064 0.4582 0.0126 0.2336 0.3891 0.2919
hasChild 0.0351 0.9603 0.0678 0.3155 0.6858 0.4322
hasWonPrize 0.1165 0.0727 0.0895 0.7733 0.0065 0.0129
holdsPoliticalPosition 0.0348 0.8548 0.0669 0.4324 0.0271 0.0511
influences 0.0199 0.9224 0.0390 0.1878 0.6360 0.2900
isCitizenOf 0.1631 0.2843 0.2073 0.5582 0.0241 0.0461
isKnownFor 0.0027 0.4934 0.0054 0.0000 0.0000 -
isLeaderOf 0.1055 0.1680 0.1296 0.2000 0.0008 0.0015
isLocatedIn 0.9804 0.5614 0.7139 0.9917 0.5499 0.7075
isMarriedTo 0.0529 0.9626 0.1003 0.2380 0.5994 0.3407
isPoliticianOf 0.0281 0.4393 0.0528 0.0000 0.0000 -
livesIn 0.1453 0.1740 0.1584 0.6474 0.0097 0.0191
participatedIn 0.0232 0.6970 0.0450 0.3000 0.0074 0.0144
playsFor 0.5055 0.6091 0.5525 0.8742 0.6043 0.7146
wasBornln 0.4782 0.3779 0.4221 0.5231 0.2856 0.3695
worksAt 0.0538 0.5618 0.0981 0.4770 0.1137 0.1836
Macro Average 0.1897 0.6137 0.2898 0.4475 0.3388 0.3856
Micro Average 0.2740 0.5426 0.3641 0.7428 0.4813 0.5841

B2
ad

CEWFH)

BEZ | B [ wixE || a5 #iE R || Precision | Recall | F} Score

1 0 <4 P 2) 0.1927 0.5986 0.2915

2 0 <5 A 2) 0.1896 0.6137 0.2898

3 0 <3 % ?) 0.1923 | 0.5869 | 0.2897

4 0 <2 % ?) 0.1954 | 0.5590 | 0.2896

5 0 <4 A 3) 0.1934 0.5750 0.2894

* 4.10: te X GFBEF MY R R EBAELRR (ZBR-TFH)

L | Eodafife | a2 E || 2885 | HERS | 228 % || Precision | Recall | F; Score
1 0 <5 % @ % 04266 | 03531 | 03864
2 0 <5 A 2) A 0.4474 0.3387 0.3856
3 0 <5 1 ) A 0.4321 0.3457 0.3841
4 0 <5 % 3) % 0.4447 | 03312 | 03796
5 0 <4 % @) % 04230 | 0.3423 | 03784
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4.3.5 SR NHT

fe AR AL A T BT A 0 AR+ A 1 51 45 R et e
DHAE BT AR Y A0 1R R Trud RSO CFilse
Postive $A & False Negative = # ° True Postive & &:@H R A 1L > RAGFLGT
HE B L4 4 ; False Postive £ &BERRAER > RAGABFRETRLARAGA
False Negative & &8 {A R 2k » RARGFEABHETELFE -

False Postive 89 s B A A LT Ao s $8 ¢ (1) bk R Mg ~ Q) Hh X #fe
FEAHM - (1) REAMEERKXT AR DL EFERIZA R EH LR
SR FAGMBERARABE AR - RA AN — R REATEE > 24X
AR EFTRRARRFEBEE N LA (2) -

M False Negative &9 RIRFR T 8 RIRAZ F 6932 5] > 15 ho fE 45 1k 65 38 SR8 & 80
PIEE R BB FI ARG B BH —EE T H AR BN AR
ERRRAEK - RA2F  FRSEFUEA O HAKRERKR S 9K &
% 7T ik & 283,830 B X FE  ABRRE M E L 85% 0 BRI ESRZE A I 15% 0y
X F P ey B AT &R AR

HBARFETERTHHEEHABNZEERE > BEKRMX 50 T HEH
7k %t False Postive &9 i B A4k &9 tots] o B 4.8 247 T4 A 5 %8 5 AT & 18 45 M 84
False Postive ¥ 849 i % * % 3. K 3 & False Postive 89 RIR %S B % — kX B 5
fERERFHE - BPeE - ORERAER SIS ATR F 8% 15 P74 False
Postive ¥ &9 tbfp] o A T 0 $8 51% F — 8/ 7 347 45 M 4» hasAcademicAdvisor Z
b BEARPTAS LA P I o A2 AR R E R ERRR 0 BT BObSUIR
LSRR R R R RAZ — ©
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5.1 &3

AHNBEORARSZFZENNNEERTERFTREMOMN  AAER
AN EERT FHRETROFE > RE THEARAANET &R T AT
PR o BNE SR P IRHAANR 0 B BT R EAR KR 0B PR AR
XM AT Le R R AT RARR o dE RN XL U A T ARG Sy 0 AR AR
BlEYRART 4TI BB THRAEN P RELABATERORNTER -

AT A B AR R P00 B A o N T AR R G BB M B R F S R R AR
BAE otk AR EAH TR S~ TR AR R R E =@ & EATH
oo HARAXGHEAFA > ATUEAGEXMD > BB EF TR - flhodffz
AR AT B 0 W AR R R R o R R T WIS R AT R 0 AR
REARAEEZPIERS > KSOFITER MR ERMAE T - MIRA R EA
SRR RITTHRA AR XA o - BRI R AR MERBAEES TR -

AR RO TR BT H 2% AUERH A LRI ZETF
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FHSHEAAEE > TEARKE B G ENEL T A KRR BE R - 4
HEMNGEEER TOMEHRERS  dERTFHNAERE » EFERIKEE
RRMNO0SayMARA o  RABRLBHER Ko S S ETHAR
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B R R ERITHITUAKRBRI 7 SALAE

40



52 XRRERY

(=5

i! |1 il
WARBIRARAR T > S HT443R %K53ﬁ°%’ﬁ%*5&&ﬁ . ﬁm
LA BEMAELE URE=ZHEEZEAR - HFUF = %%2 %i%
FTRMBRB T AR AR UG E LSRR AR AR A2

Eﬁ‘m
K

X

>

—_—

EURX B RO EINREE R R BRBZ NG > ATRERE 0y 5 8
Fik o RERBiEKXLE (Incremental Learning) LAY 78 4 4Lk e

o ARE AR A Z AR R 0 A RAR B R M B W &R B 7% PATTY > 24k
ANBLZEABRA TR M ERE B — LGRS ERRAET
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