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1. CEA



Objective: CEA

Mark Knopfler
Super Furry Animals
The Killers
Brian Wilson

AlunaGeorge

USCV1terb1

dbp.org/resource/Mark_Knopfler
dbp.org/resource/Super_Furry_Animals
dbp.org/resource/The_Killers
dbp.org/resource/Brian_Wilson

dbp.org/resource/AlunaGeorge




Approach: CEA

Input Wikidata Feature Scored
Table Entities Vectors Candidates
1 VW ®O000 EEEB8E [6:3](0:3] [0:2] [04]
2 W | OO®OO EEBEBEE [0.3][0.2] 23] [0.2] [0:1
4| | [VWw — S —
5 VUV o) 1@ = R3lfo3]
candidate feature candidate
generation generation selection
Legend: @ correct class ® correct answer
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Candidate Generation

m 7 ) {..%

The Killers —

USCVlterb1

DBpedia, Wikidata entities

0220730 (American rock band)

Q205321 (1946 film by Robert Siodmak)
Q1197463 (1964 film by Don Siegel)
Q1213811 (book)
http://dbpedia.org/resource/Serial_Killer



Lots of Cues

Brian Wilson (q313013)
American musician, singer, songwriter and record producer

subclass of: Brian Wison Is not a subclass of any other class
Instance of: Binan Wilson Is a(n) hurman

Classification > Links
Wikidsta page
Human relationships
L4 Official website
Wikipedia article
Saternents v
Reasonator
{ Ll L
dscography Brian Wilson discography > Identifiers <
nstrument DaSS QUITAT jelectic or acoustic bass metument) >
Rofing Stone brianwilson o »
7 statmmerts > QAL (DeTed sV Fatraren) > artist 10
SUNQING {act of procucing Trascal 3ounds with the voioe) »  Munzieger Pop 020000015252 >
[
work period (start) 1961 >
Guardian toplc musc/. wison of »
recoed label Capol Records (Amencan rcond labet ¥mprnt of Captel ncosds, inc | > B
topic's main template Template Belan Wilson (Waemedia ervglane) » Achartsco brian wilson 2 >
artist 1D el o0 | Ben Wovw
languages spoken, written or  English (st Germanc langueage crignatng In England with logumtic rocts i French, Gesman 3o Vaiger Latn) >
signed BEDoard artist  branwilson o »
0
gl [
place of birth NGlewood (omy in Calfornia) > Roek's Dl wilson 3
bérth name Brian Douglas Wison e y Bacipages
artist I0
country of citizenship United S1ates of AMNerca (edersl mputiec o North Amecca) >

Allgaic artiet  mnQ000625716 2 >
given name Brian (rmale gen sare) »y ® cavet e Bhen Wisen



Lots of Cues

-

Brian Wilson (qz12013) | e C(Class

American musician, singer, songwriter and record producer

subclass of: Brian Wison Is not a subclass of any other class
Instance of: Binan Wilson Is a(n) hurman

Classification > Links
Wikidsta page
Human relationships
L4 Official website
Wikipedia article
Saternents v
Reasonator
{ Ll L
dscography Brian Wilson discography > Identifiers A
nstrument DaSS QUITAT jelectic or acoustic bass metument) >
Rofing Stone brianwilson o »
7 etatemerts > QAL (DeTed sV Fatraren) > artist 10
SINQING {act of prochucing Trascal 3cunds wib the voice) »  Munzieger Pop 020000015252 >
[
work period (start) 1961 >
Guardian toplc musc/. wilson o »
recoed label Capol Records (Amencan rcond labet ¥mprnt of Captel ncosds, inc | > ©
topic's main template Template Brlan Wilson (vawmesia termplne) » Achartsco brian wilson 2 >
artist 1D wrwd o e Winen
languages spoken, written or  English (st Cermanc language origeetng in England it logustc rocts 1 French, Gesman aad Vg Latn) >
signed BEDoard artist  branwilson o »
0
gl [
place of birth Glewood fory in Calfornia) > Roek's Dl wilson 3
bérth name Brian Douglas Wison e > Bacipages
artist I0
country of citizenship United S1ates of AMNerca (edersl mputiec o North Amecca) >

Allgaic artiet  mnQ000625716 2 >
ohven name Brian (rake geen sare) > 0 raved s Brien Wisen



Lots of Cues

bl

Brian Wilson (Q313013) e C(Class

e Properties

American musician, singer, songwriter and record producer

subclass of: Brian Wison Is not a subclass of any other class
Instance of: Bnan Wilson s a(n) human

Classification > Links
Wikidsta page
Human relationships
4 Official website
Wikipedia article
Saternents v
Reasonator
{ Ll L
dscography Brian Wilson discography ¢ Identifiers v
nstrument DASS QUITAT jelectic or acoustic bass metument) >
Rofing Stone brian-wilson o »
7 etatemerts > QALA (DeTed sV Fatraran) > artist 1D
SINQING {act of prochucing Trascal 3cunds wib the voice) »  Munzieger Pop 020000015252 >
[
work period (start) 1961 >
Guardiam toplc musc/. wison of »
recoed label Caphol Records (Amencan recond labet rprnt of Capiiel Bncoeds, inc | > B
topic's main template Template Belan Wilson (Waemesia templane) > Acharts co brian _wilson 2 »
artist 1D wrwd o e Winen
languages spoken, written or EnQlish (Mt Cermanc langeage crignetng in England mith logustic rocts i French, Gesman 3ad Viiger Latn) >
signed BEDoard artist  branwilson o >
0
gl [
place of birth GIewood (ory in Calfornia) > Rosks Dl wilson 3
birth name 8rian Douglas Wison jer y Bacipages
artist I0
country of citizenship United S1ates of AMersca Medersl rpuieg s North Amecca) >

AliMgaic artist  ma0000625736 2 >
ohven name Brian (rmake gwen sare) Y ") caveter Bher Weeon



Lots of Cues

Brian Wilson (q313013)

American musician, singer, songwriter and record producer

subclass of: Brian Wison Is not a subclass of any other class
Instance of: Bnan Wilson s a(n) human

Classification

Human refationships

Saternents
discography Brian Wilson discography
nstrument DASS QUITAI jelectic or acoustic Dass msturment)

7 stataments > QAN (DeTed 0V Fstrarant)

SINQING fact of procucing Trasical 3ounds with the volor)

work period (start) 1961
recoed label Capfol Records (Amencan rcond labet rmprnt of Capiol Snceeds, inc )
topic's main template Template Beian Wilson (Waumedia terrplane)

languages spoken, written or  English (st Germanc langueage orignatng in Englend with lngumstic rocts i French, Gesman 3o Vaiger Latn)

signed

place of birth NGlowoOd (ony in Cabformia)
bérth name Brian Douglas Wilson fen)
country of citizenship United States of Amersca Pedersl mputieg i North Amecca)

given name Brian (rale geen seese)

Official website
Wikipedia article

Reasonator

Identifiers v

Rofing Stone brian-wilson o »
artist 10

Munzieger Pop 02000001525 = >
0

Guardiam toplc musc/. wison of »

Acharts co brian_wilson 2 >
artist ID el 1 Bran Wiyan
BEDoard artist  branwilson o >
0

Roek's branwitson o »
Bachpages

artist 1D

AliMgaic artist  ma0000625736 2 >
0 aved a1 Brian Wisen

e (lass

e Properties

e \alues



Lots of Cues

Brian Wilson (q313013)

American musician, singer, songwriter and record producer

subclass of: Brian Wison Is not a subclass of any other class
Instance of: Bnan Wilson s a(n) human

Classification

Human refationships

Saternents
discography Brian Wilson discography
nstrument DASS QUITAI jelectic or acoustic Dass msturment)

7 stataments > QAN (DeTed 0V Fstrarant)

SINQING fact of procucing Trasical 3ounds with the volor)

work period (start) 1961
recoed label Capfol Records (Amencan rcond labet rmprnt of Capiol Snceeds, inc )
topic's main template Template Beian Wilson (Waumedia terrplane)

languages spoken, written or  English (st Germanc langueage orignatng in Englend with lngumstic rocts i French, Gesman 3o Vaiger Latn)

signed

place of birth NGlowoOd (ony in Cabformia)
bérth name Brian Douglas Wilson fen)
country of citizenship United States of Amersca Pedersl mputieg i North Amecca)

given name Brian (rale geen seese)

Official website
Wikipedia article

Reasonator

Identifiers v

Rofing Stone brian-wilson o »
artist 10

Munzieger Pop 02000001525 = >
0

Guardiam toplc musc/. wison of »

Acharts co brian_wilson 2 >
artist ID el 1 Bran Wiyan
BEDoard artist  branwilson o >
0

Roek's branwitson o »
Bachpages

artist 1D

AliMgaic artist  ma0000625736 2 >
0 aved a1 Brian Wisen

e C(Class

e Properties

e \alues



Lots of Cues

bl

Brian Wilson (q313013)

American musician, singer, songwriter and record producer

subclass of: Brian Wison Is not a subclass of any other class
Instance of; finan Wilson Is a(n) buman

Classification

Human refationships

Statements

discography
nstrument

7 vtabwrverts

work period (start)
recoed label
1opic's main template

languages spoken, written or
signed

lace of birth

birth name
country of citizenship
given name

From related entities
Brian Wilson discography

DASS QUITAI jelectic o acoustic Bass Imetument)

QUALAT (DeTed sV Fatraren)

SINQING $act of producing svssical sounds with the voios)

1961

Capfol Records (Amencan reoond labet, imprnt of Captel Recoeds, Inc |

Template Beian Wilson (Waumedia terrplane)

EnGlish (st Germanc langeage orignatng in Englend with lngustic rocts i French, Gesman 3o Vaiger Latn)

NGlowood (cry in Calformia)
Srian Douglas Wilson e
United S1ates of Aersca (edersl mputive s North Amecca)

Brian (rake geen sare)

Links
Wikidsta page
Official website
Wikipedia article
Reasonator

Identifiers
Rofing Stone brian-wilscn o
artist 10
Munzinger Pop 02000001525 (2
0
Guardiam toplc musc/. wison o
0
Acharts co brian wilson 2
artist 1D el a1 B Winen
BEDoard artist  branwilson o
0
Roek's branwitson 22
Bachpages
artist 1D
Allgaic artiet  meQ000625716 2
LY caved w1 Brae Wison

Class
Properties

e \alues

instanceOf; Human



Lots of Cues

bl

Brian Wilson (q313013)

American musician, singer, songwriter and record producer

subclass of: Brian Wison Is not a subclass of any other class
Instance of: Bnan Wilson s a(n) human

Classification

Human refationships

Statements

dscography
nstrument

7 stabumerts >

work period (xtart)
recoed label
topic's main template

languages spoken, written or
signed

lace of birth

birth name
country of citizenship
ptven name

From related entities
Brian Wilson discography

DaSS QUITAI jslectic of acoustic Dass metument)

QALA (DeTed sV Fatraran)

SINQING $act of producing svssical sounds with the voios)

1961

Capfol Records (Amencan reoond labet, imprnt of Captel Recoeds, Inc |

Template Beian Wilson (Waumedia terrplane)

EnGlish (mwst Cermanc langeage origratng n England st lngastc rocts 1y French, Gesman 30¢ YVaiger Latn)

NGlewood (cny in Calforria)
Srian Douglas Wilson jer)
United S1ates of AMerica (edersl sputiec s North Amecca)

Brian (rmake gwen sare)

Links
Wikidsta page
Official website
Wikipedia article
Reasonator

Identifiers v
Rofing Stone brian-wilson o »
artist 10
Munzieger Pop 02000001525 >
[
Guardiam toplc musc/. wison of »
0
Acharts co brian_wilson 2 >
artist 1D wrwd o e Winen
BEDoard artist  branwilson o >
0
Roek's branwitson o »
Bachpages
artist I0
AliMgaic artist  ma0000625736 2 >
©n raved 1 Bran Winen

Class
Properties
Values



Lots of Cues

bl

Brian Wilson (q313013)

American musician, singer, songwriter and record producer

subclass of: Brian Wison Is not a subclass of any other class
Instance of; finan Wilson Is a(n) buman

Classification

Human refationships

Statements

discography
nstrument

7 vtabwrverts

work period (start)
recoed label
1opic's main template

languages spoken, written or
signed

lace of birth

birth name
country of citizenship
given name

From related entities
Brian Wilson discography

DASS QUITAI jelectic o acoustic Bass Imetument)

QUALAT (DeTed sV Fatraren)

SINQING $act of producing svssical sounds with the voios)

1961

Capfol Records (Amencan reoond labet, imprnt of Captel Recoeds, Inc |

Template Beian Wilson (Waumedia terrplane)

EnGlish (st Germanc langeage orignatng in Englend with lngustic rocts i French, Gesman 3o Vaiger Latn)

NGlowood (cry in Calformia)
Srian Douglas Wilson e
United S1ates of Aersca (edersl mputive s North Amecca)

Brian (rake geen sare)

Links
Wikidsta page
Official website
Wikipedia article
Reasonator

Identifiers
Rofing Stone brian-wilscn o
artist 10
Munzinger Pop 02000001525 (2
0
Guardiam toplc musc/. wison o
0
Acharts co brian wilson 2
artist 1D el a1 B Winen
BEDoard artist  branwilson o
0
Roek's branwitson 22
Bachpages
artist 1D
Allgaic artiet  meQ000625716 2
LY caved w1 Brae Wison

Class
Properties

Values

occupation: Singer



Lots of Cues

bl

Brian Wilson (q313013)

American musician, singer, songwriter and record producer

subclass of: Brian Wison Is not a subclass of any other class
Instance of: Bnan Wilson s a(n) human

Classification

Human refationships

Statements

dscography
nstrument

7 stabumerts >

work period (xtart)
recoed label
topic's main template

languages spoken, written or
signed

lace of birth

birth name
country of citizenship
ptven name

From related entities
Brian Wilson discography

DaSS QUITAI jslectic of acoustic Dass metument)

QALA (DeTed sV Fatraran)

SINQING $act of producing svssical sounds with the voios)

1961

Capfol Records (Amencan reoond labet, imprnt of Captel Recoeds, Inc |

Template Beian Wilson (Waumedia terrplane)

EnGlish (mwst Cermanc langeage origratng n England st lngastc rocts 1y French, Gesman 30¢ YVaiger Latn)

NGlewood (cny in Calforria)
Srian Douglas Wilson jer)
United S1ates of AMerica (edersl sputiec s North Amecca)

Brian (rmake gwen sare)

Official website
Wikipedia article

Reasonator

Identifiers v

Rofing Stone brian-wilson o »
artist 10

Munzieger Pop 02000001525 = >
0

Guardiam toplc musc/. wison of »

Acharts co brian_wilson 2 >
artist 1D wrwd o e Winen
BEDoard artist  branwilson o >
0

Roek's branwitson o »
Bachpages

artist I0

AliNgaic artist  me0000625716 2 >
0 aved a1 Brian Wisen

Class
Properties

e \alues



Lots of Cues

bl

Brian Wilson (q313013)

American musician, singer, songwriter and record producer

subclass of: Brian Wison Is not a subclass of any other class
Instance of; finan Wilson Is a(n) buman

Classification

Human refationships

Statements

discography
nstrument

7 stabmrverts >

work period (start)
recoed label
1opic’s main template

languages spoken, written or
signed

lace of birth

birth name
country of citizenship
ptven name

From related enities
Brian Wilson discography

DASS QUITAI jelectic or acoustic Dass Imgtument)

AL (DeTed V) Futrarent)

SINQING $act of producing svssical sounds with the voios)

1961

Capfol Records (Amencan reoond labet, imprnt of Captel Recoeds, Inc |

Template Beian Wilson (Waumedia terrplane)

English (Wt Cermanc language crignetng in England mith logumstic rocts i French, Gesman aad Viigar Latn)

NGlewood (cny in Calromia)
Brian Douglas Wilson je)
United S1ates of Aersca (edersl mputive s North Amecca)

Brian (rmake gwen sare)

Links
Wikidata page
Official website
Wikipedia article
Reasonator

Identifiers
Rofing Stone brian-wilson o
artist 10
Munzinger Pop 02000001525
0
Guardiam toplc musc/. wison of
0
Acharts co brian wilson 2
artist 1D el 1 Bran Wiyan
BEDoard artist  branwilson o
0
Roek's branwitson
Bachpages
artist 1D
AliNgaic et mea00006257386 2
) caved w1 Brae Wisen

Class
Properties

e \alues

Record Label: ...



Lots of Cues

Brian Wilson (q313013)

American musician, singer, songwriter and record producer

subclass of: Brian Wison Is not a subclass of any other class
Instance of: Bnan Wilson s a(n) human

Classification

Human refationships

Saternents
discography Brian Wilson discography
nstrument DASS QUITAI jelectic or acoustic Dass msturment)

7 stataments > QAN (DeTed 0V Fstrarant)

SINQING fact of procucing Trasical 3ounds with the volor)

work period (start) 1961
recoed label Capfol Records (Amencan rcond labet rmprnt of Capiol Snceeds, inc )
topic's main template Template Beian Wilson (Waumedia terrplane)

languages spoken, written or  English (st Germanc langueage orignatng in Englend with lngumstic rocts i French, Gesman 3o Vaiger Latn)

signed

place of birth NGlowoOd (ony in Cabformia)
bérth name Brian Douglas Wilson fen)
country of citizenship United States of Amersca Pedersl mputieg i North Amecca)

given name Brian (rale geen seese)

Official website
Wikipedia article

Reasonator

Identifiers v

Rofing Stone brian-wilson o »
artist 10

Munzieger Pop 02000001525 = >
0

Guardiam toplc musc/. wison of »

Acharts co brian_wilson 2 >
artist ID el 1 Bran Wiyan
BEDoard artist  branwilson o >
0

Roek's branwitson o »
Bachpages

artist 1D

AliMgaic artist  ma0000625736 2 >
0 aved a1 Brian Wisen

e (lass

e Properties

e \alues



Lots of Gues Features

bl

Brian Wilson (Q313013) e C(Class

e Properties
subclass of: Brian Wison Is not a subclass of any other class
Instance of: Brian Wilson Is a(n) buman ) . Val ueS

American musician, singer, songwriter and record producer

Classification > Links
Wikidata page
Human relationships
P ’ Official website
Wikipedia article
Saternents v
Reasonator
dscography Brian Wilson discograptry > |dentifiers -
instrument BASS QUITAE jlectic o acoustic bats Incturment) »
Rofing Stone brian-wilson o ’
7 stabaments > QAT (DeTed W Futramen) > artist 1D
SINQING {act of procucing Trsscal 3ounds wib the voroe) > Munzieger Pop 02000001525 ¢ »
0
work period (start) 1961 >
Guardiam toplc musc/. wison o »
recoed label Capfol Records (Amencan icond labet, imprnt of Captiol Rncosds, nc ) > ©®
1opic’s main template Termplate Belan Wilson (Wawsedsa ervglane) » Achartsco brian_wilson 2 >
artist 1D el o1 Bren Wiven
languages spoken, written or EnGlish (mwst Cermanc langeage origratng n England st lngastc rocts 1y French, Gesman 30¢ YVaiger Latn) >
signed BEboard artist  brianwilson o »
0
place of birth NGlewo0od (cry in Calfornia) > Rosks Dl wilson 3
bérth name Brian Douglas Wison e y Bacipages
artist 1D
country of citizenship United S1ates of AMerica (edersl sputiec s North Amecca) >

AiNgaic artiet  mea0000625736 2 >
given name Brian (male gwen sare) > ) vt Brar Weesn



What to do with all those Features?

USCVlterb1
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What to do with all those Features?

If labelled data -> Machine Learning

USCV1terb1

School of Eng
Informatio 5 ftf



What to do with all those Features?
If labelled data -> Machine Learning

Human? occ:Singer? Record Label? | ... Chef?

1 1 1 0

Weights | 20 30 10 0.5

USC\/lterbl Confidence = 60

School of Engi

Informatio 5 ]1‘/1"



What to do with all those Features?

If labelled data -> Machine Learning

USCV1terb1

School of Eng
Informatio 5 ftf



What to do with all those Features?

If labelled data -> Machine Learning

If not ->

’"C.

NO DATA

Image Source: icon-library.net

USCVi

terbi
School of Engineering
Informa os Institute


https://icon-library.net/icon/no-data-icon-10.html

What to do with all those Features?

If labelled data -> Machine Learning

If not -> Heuristics!

USCV1terb1

School of Engi
Informatio 5 [fff’




2. tf-idf



| [ Z

of o word bca Coqun'
wal ‘H»c number

TF"]DF IS A Mmeasvre of or.‘sinalihﬁ
Fhe rumben of +imes a word appears in a doc

of doos the word a.ppiafs in. F A
TF-|DF =TF (ga) X | [TD (1)

Term f'e%"‘“‘_’s Inverse dewment

/’ 'Fr‘c%vcnbs ¥ of é
Number of ¥imes Term + _’]_ 2 n(dowmeﬂ
appears ia a doc, d }og %
1+ df(e, Dy
USC Viterbi e,

ool of Enginceri . . ecm T
School of Engincering Image Source: becominghuman.ai blog of‘*‘h‘{' il

Information Sciences Institute



https://becominghuman.ai/word-vectorizing-and-statistical-meaning-of-tf-idf-d45f3142be63

properties genre family record disco- Dbo: TF/IDF Levenshtein
entities name label graphy MusicalArtist

Q313013 (Brian Wilson, 1 1 1 1 1 0.98
musician)

Q913269 (Brian Wilson, 0 1 0 0 0

baseball player)

Q1135582 (Super Flurry 1 0 1 1 1

0.23
Animals, band)
Q7642367 (Super Flurry 0 0 ] 0 0
Animals Discography)
Q185343 (Mark Knopfler, 1 1 1 1 1
musician)

DF = document 31
frequency



Labels Candidates
John dbr:Pope_John dbr:John_Lennon
dbo:Person dbo:Person
dbo:Saint dbo:Singer
dbp:Religion dbp:Albums
Saint dbr:St_Francis dbr:Pope_Francis
Franci dbo:Person dbo:Person
ancis dbo:Saint dbo:Saint
dbp:Religion dbp:Religion
Saint dbr:Madonna dbr:Saint_Madonna
dbo:Person dbo:Person
Madonna dbo:Singer dbo:Saint
dbp:Albums dbp:Religion
Victor dbr:Saint_Victor (i\_]
dbo:Person
dbo:Saint
dbp:Religion
St Mary dbr:Mary dbr:Mother_Mary
dbo:Person
dbo:Saint
dbp:Religion

Step 1: Semantic Feature Extraction

Semantic dbo: dbo: dbo: dbp: dbp:

Feature Person | Saint | Singer | Religion | Albums

(TF) Term

Frequency 5 4 1 4 1

Document

Frequency 8 6 2 6 2

(IDF)

Inverse

Document | 0:09 | 0.18 | 0.65 0.18 0.65
Frequency

(TFIDF) Scorg
TFepF | 026 | 072 065 | 072 | 065 TFIOF
(v,) dbr:

b 0 1 0 1 0 1 165
(v,) dbr:

saint_ 1 1 0 1 0 1.69

madonna@

Step 2: Candidate Selection (TFIDF)



3. CTAand CPA



Objective: CTA

Auckland

Los Angeles

California -> dbp.org/ontology/Settlement

Waikato District

USCV1terb1




. Legend:
ApproaCh " T =50.8% () dbo: Thing ([]]) Classes included in answer
CTA

0% 2.8% 97.2% > T B Correctanswer
' P% P t
. dbo: Diploma () dbo:Agent  ...... ‘“, dbo: Place 2 ercentage
- Search path
1.7% 983% >T 0%
() dbo: AchtecturalStructure  (|}) dbo: PopulatedPlace ...... () dbo: Building
68.0% > 7/ 11.4% 0%
' dbo: Settlement () dbo: Region  «.:... . dbo: Territory
0<T 251% < T 333% < T
. dbo: CityDistric . dbo:OCity ...... . dbo: {)/illage

USC Viterbi

School of Engineering

Information Sciences Institute



CPA

Column 1
M. Thatcher (Q17421946, Q7416, Q512101)
W. Churchill (027436889, 022003261, Q19864690)
N. Chamberlain ()
W. Gladstone (Q160852, Q41777394)

B. Disraeli (Q82006, Q269211, Q66649130)

USC Viterbi

School of Engineering
Information Sciences Institute

Column 2 Candidates
Lincolnshire (Q23090) dbo:birthplace
Oxfordshire (023169, Q23217) dbo:deathplace
Birmingham (Q19444, Q79867, 0223429) M (empty) mmmm) (b0:birthplace
Liverpool (Q24826) dbo:birtholace, dbo:deathplace
Middlesex (Q19186) dbo:birthplace,



Results: CEA

Round 1 Round 2 Round 3 Round 4

1 precision 1 precision 1 precision 1 precision

0.884 0.908 0.826 0.852 0.857 0.866 0.804 0.814

USCV1terb1

School tE
Inforr S'le’nm\' 111‘\'/i/1//u




4. Shortcomings



Shortcomings

USC Viterbi

School of Engineering

Information Sciences Institute

Results on Round #3

A #
A 01
¥ 02
03
A 04

Participants

N \MTab

Py S

ibLab |DLab

€39 ADOG

F1 Score

0.970

0.962

0.912

0.857

Precision

0.970

0.964

0.913

0.866



Shortcomings

Another pass needed

USCV1terb1

School of Engi
Informatio 5 ftf




Shortcomings

Another pass needed

Custom handling of data types

USCVlterb1

School of Engine
fL’IIL‘L’



Shortcomings

Another pass needed
Custom handling of data types

Intra-row information
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5. Analysis



Analysis: # Rows
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Analysis: # Rows

Experiments on # Rows

Files # Predictions|Precision|Recall |F1 score
# Rows > 100 235,914 0.877 [0.446 [ 0.591
100 > # Rows > 10 171,378 0.847 0.313 0.457
10 > # Rows 29,873 0.675 0.044 0.082
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Analysis: # Rows

Table 2. CTA performance
growth rate on different ranges

Ranges |Columns|Growth rate
(0,2] 0 NA
(2,3] 322 NA
(3,4] 520 3.2%
(4,5] 447 11.6%
(6,10] 2582 5.7%

(10,20] 3394 43.5%

(20,50] 2540 20.6%

(51,100] 1340 13.7%

(101,4+00)| 1722 8.4%
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Analysis: Custom Handling

Ablations with/without Abbreviations

Candidates Cells # Predictions|Precision|Recall|F1 score
API, ES All 419,921 0.766 0.694 0.728
API, ES abbreviations only 63,207 0.201 0.027 0.048
API, ES All except abbreviations 356,714 0.866 0.666 0.753
ES-abbr abbreviations only 80,451| O.788 0.137 0.233
API, ES, ES-abbr|All 437,165| 0.852 0.802 0.826
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Analysis:
Embeddings

Levenshtein
Similarity °
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When no data -> TF-IDF
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Takeaways

Lots of Semantic Cues (not just classes)
When no data -> TF-IDF

Revising always good

Over-revising is an overkill (PSL)

String Similarity L Semantic Similarity
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Appendix



PSL

Graphical Model

= Several passes!
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Probabilistic Soft Logic

PSL is a

- Probabilistic Programming Language
for easily defining

- Hinge Loss Markov Random Fields

- using a syntax like First Order Logic.
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PSL in one slide
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PSL in one slide

Define closed predicates:
- instance(madonna, Singer) instance(st_madonna, Saint) ...

- candidate(R3C", madonna) candidate(R3C’, st madonna) ...
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PSL in one slide

Define closed predicates:
- instance(madonna, Singer) instance(st_madonna, Saint) ...
- candidate(R3C", madonna) candidate(R3C’, st madonna) ...

Define open predicates:
- type(C', Singer)? type(C', Saint)?
- entity(R3C', madonna)? entity(R3C’, st_madonna)?

Restrict with PSL rules:

- 10: candidate(R*CY, Q%) -> entity(R*CY, Q?)

- 20: candidate(R*CY, Q%) & type(CY, TV) & instance(Q?, TV) -> entity(R*CY, Q?)
US\.jer.LILl & Q'1=Q? -> ! entity(R*CY, Q?) .




PSL output

class(C', Singer): 0.12
class(C', Saint): 0.89
entity(R*C', madonna): 0.23

entity(R3C", st_madonna): 0.68
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1st result baseline

F1: 0.865
Precision: 0.871
Recall: 0.858

(7 datasets annotated by us)
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PSL results

F1: 0.903
Precision: 0.910
Recall: 0.896

(7 datasets annotated by us)

USCVlterb1




PSL without ranked priors

F1: 0.777
Precision: 0.783
Recall: 0.771

(7 datasets annotated by us)

USCVlterb1

School of Engi
Informatio 5 [fff’




