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Sense Alignments:
Implied Synonyms

English

—— | automobile —— |  Automobil

- Eau de
Cologne




Algorithms:
Computing Similarity Scores

Resource A Resource B

‘ -:ﬁ Entry A1l - ﬁ Entry Bl

- Entry A2 = Entry B2

Entry A3 - Entry B3

Entry A4 - Entry B4
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Choosing Best Alignments
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Algorithms:
Choosing Best Alignments

Resource A Resource B

For 1-to-1
Alighment:
Maximal

Matching
as global
optimum

e.g. Hungarian Algorithm (Kuhn-Munkres algorithm)



Algorithms:
Choosing Best Alignments

French English German

'S
|

automobile —— | automobile — | Automobil

— . |
/ : For arbitrary
- Eau de -

voiture Cologne alighments:

== global optimum

sogne ( via algorithms
Cologne aan - from de Melo
- (2010, 2012)

cologne
perfume - Eau de
Cologne

Gerard de Melo. Graph-based Methods for Large-Scale Multilingual Knowledge Integration.
Universaar 2012. ISBN 978-3-86223-028-0




Separated Concepts
(Multilingual Wikipedia)

English concept German concept

(translated)

Coffee percolator

Baga-Jatt
Leucothoe (plant)

Compulsory
education

Franz Kafka's
Diaries

French Press

Baga al-Gharbiyye
Leucothea (Orchamos)
Right to education

Franz Kafka

Explanation

different brewing devices

Baqa-Jatt resulted from merger
of Baga al-Gharbiyye and Jatt

plant vs. figure of Greek
mythology

duty vs. right

diaries vs. person
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Separated Concepts
(Multilingual Wikipedia)

English concept German concept Explanation
(translated)

Coffee percolator French Press different brewing devices

Baga-Jatt Baqga al-Gharbi = — H=—"—1m merger
and Jatt

l Model as two Ore ek
separate entries

C.offee |
percolator




Separated Concepts
(Multilingual Wikipedia)

English concept German concept Explanation
(translated)

Coffee percolator French Press different brewing devices

Baga-Jatt Baqga al-Gharbi = — H=—"—1m merger
coffee and Jatt

| Model as two (Ore brewing ok

separate entries

but make their Inherited
relationship

explicit
Diceree P

percolator




Granularity
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Granularity:

OntoNotes, PropBank, VerbNet

er, Dang & Fellbaum, NLE 2007

E;‘:Eﬁi&; ';k c052-54.2, ON2
fit-54 .3, O
carry WN1 WN2 |~ WN5 WN20 WN22 WN24

WN24 WN31 WN33 WN34

WN1 WN3 WNS8 WN11 WN 23
WN9 WN16 WN17 WN1S WN27 WN37 WN38
WN28 WN32 WN35 WN36 ON4 — win election

* ONS5-ON11

carry oneself,
carried away/out/off
carry to term

carry-11.4, € Y,-FIN ,ON?

Source: Martha Palmer (2012)



Granularity:

OntoNotes, PropBank, VerbNet

almer, Dang & Fellbaum, NLE 2007

FropbBank c0st-54.2, ON2
carry, WN1 WN2 |~ WN5 W
WN24
WN1 WN3 WN8
WN9 WN16 WN17 WN19

WN28 WN32 WN35 WN36

* ONS5-ON11

carry oneself,
carried away/out/off
carry to term

carry-11.4, Y,-FIN ,ON?

Source: Martha Palmer (2012)



Analysis of Alignments

« Study based on analysis of multiply annotated sentences
« Conclusion: 1-to-1 alignments are not always possible

FN1 FN2 FN3

wN1
2 1

WN
curious (adjective)

Gerard de Melo, Collin F. Baker, Nancy Ide, Rebecca Passonneau, Christiane Fellbaum (2012)
Empirical Comparisons of MASC Word Sense Annotations. Proceedings of LREC 2012.
Data and Further Information: http://icsi.berkeley.edu/~demelo/masc/



Non-Straightforward Alignments

« Study based on analysis of multiply annotated sentences
« Conclusion: 1-to-1 alignments are not always possible

FN1 FN2 FN3 FN4 FNS

w1
2

WN

trace (noun)

Gerard de Melo, Collin F. Baker, Nancy Ide, Rebecca Passonneau, Christiane Fellbaum (2012)
Empirical Comparisons of MASC Word Sense Annotations. Proceedings of LREC 2012.
Data and Further Information: http://icsi.berkeley.edu/~demelo/masc/



Non-Straightforward Alignments

Solution:

 Don't necessarily connect via
1-to-1 alignments.

« Connect using full range of
semantic relations




Non-Straightforward Alignments

Transitive_action
inheritsFrom :
inheritsFrom

- .Intenfiunally_éfféct

: Hustile_encuﬁnte_r
~Agent

uu*"'""“ -SidE‘ 1
it - =

ot UiSes —{ Side 2

: inheritsFrom
Patient ;
l‘l“t

inheritsFrom  ~Astack Uses

Assailant—

{ Victim

Jan Scheffczyk, Collin F. Baker, Srini Narayanan. Ontology-based reasoning about lexical resources. Proc. OntoLex 2006

Frame Relations: inheritsFrom, uses (involvement without requiring roles
to be instantiated), etc.



Multilingual Alignments

« Some non-English framenet
projects re-use Berkeley

FrameNet frames
 Non-English LUs can be added
to existing English FrameNet

frames

Oliver Culo, Gerard de Melo (2012). Source-Path-Goal: Investigating the Cross-Linguistic Potential of
Frame-Semantic Text Analysis. it - Information Technology 54(3).



Multilingual Alignments

FrameNet Index of Lexical Units

Thes page 15 an mdex 1o alphabetscal hsts of the names of the lexscal umts (LLUs

i

ch LU name 15 followed by the part of speech, the name of the relevant frame, and 5ts status
meanng i was annotated mn FIN2) of

If & lexacal umit has the status “Fimished initial
d in FI1), et wall be followed by hinks 10 the HTML files for the
i3 on which work has not been completed

e o tables

P& _sent” (meanmg annotate

the amnotated sentences. Lexical
all entry, of no lnk at all. The lexical ent

st and thew Svetsctic Realizanions

hexscal entry

2l 'l\.'.1!|_-.':.'F

Parterns

KO - fulltext0

Korean FrameNet by Key-Sun Choi
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e s
a 1826 !




Multilingual Alignments

Commitment Lexical Unit Index

Definition:

A s vy makes & commitment (o an Addresses to carry out some future action. This may be an action desirable (25 with prometer "promise’) or ot desirable (a5 with amenazar
‘threaten’) o the Addressss. Some of the words in this frame allow an AOERESEEE 10 be cxpressed.
U PROMETISTEJgue me harfes un regaloBECNI

ales) _3AMENAZARONJon endurecer las medidas de presion Readl

Cores

Addressee [Add]

The sfEl0s commitrment can be made o an Addressee. With those words which allow this frame element to be expressed, Addresses usually
Semantic Type: Sentient

occurs as an Indirect Object of verbal target or as a PP Complement of nominal targets.
e [FNTETEN TN que les devolveria el dinero que le habian prestado.

Message [Mes) An index expression of the commitment made by the Speaker expresses the frame element [IERERE. Message is expressed as a finite or non-finite
Semantic Type: Message clausal Complement or an NP Obiject.

L APROME TTERUNKue nos llamarian al llegars
El ejército isracli EREIESENLY T TS

El nuevo presidente manranee 50 [g U000 1

Spanish FrameNet by Subirats et al.




Multilingual Alignments

Commitment
Frame

English Spanish
« Some non-English framenet

projects re-use | r

Berkeley FrameNet frames
* Non-English LUs can be

added to existing

English FrameNet frames

comnpfitngent

Oliver Culo, Gerard de Melo (2012). Source-Path-Goal: Investigating the Cross-Linguistic Potential of
Frame-Semantic Text Analysis. it - Information Technology 54(3).



Multilingual Alignments

;i Intention Purpose
Motion Frame FE FErp

Juan fue a San Francisco a visitar a un amigo para pedirle dinero.
Juan went to San Francisco to visit a friend and ask him for money.

* |[n some cases:
minor modifications of frames




Multilingual Alignments

Intentlon P
Motion Frame / / urpose

Juan fue a San Francisco a visitar a un amigo para pedirle dinero.

Juan went to San Francisco to visit a friend and ask him for money.

* |[n some cases:
minor modifications of frames

(these frames should perhaps Motlon Motlon
be renamed and connected with .
to the original version) Intention




Multilingual Alignments

* Generally can
create new frames
to cover language-specific

phenomena

« Connect these to existing :ﬁ— :ﬁ
hierarchy via a range of — o
different relations. Motion Motion

with
Intention
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Multilingual FNs

Frz_l_!peNet

Some multilingual
framenets

are linked to
English FrameNet

Korean FN




SemLink

Project led by Martha Palmer

Frg meNet VerbNet

, _ , = ﬁ https://verbs.colorado.edu/semlink/
Z— - | ‘ " | - VerbNet < FrameNet
— -. | - PropBank <~ VerbNet
- VerbNet <- OntoNotes




FrameNet

—— | Sender

Sending Frame

SemLink:
Role Alignments

VerbNet

— \ Agent

(—

Theme

Destination

Class 11.1

Project led by Martha Palmer
https://verbs.colorado.edu/semlink/

- VerbNet < FrameNet
- PropBank < VerbNet

- VerbNet — WordNet




Multilingual LUs via
Universal WordNet (UWN)

fra: “cours”

Class

categor
hye: “YnLpu” - JE! deu: “Rubrik”

kat: “3¢mobo” | EEaes | ron: “clasa” |
- 3K (education) '

ita: “corso” \ dan: “division”
Class

(sports division)

gla: “roinn”

ICGL 2008
CIKM 2888 Best Paper Award

Gerard de Melo



Multilingual LUs via
Universal WordNet (UWN)

UWMN Query Conkact

s/v438495

Mew Cpueny

has glass {werD) reduon the spoed of ) “He slowed down the car®
shrw down, dedelerate

Over 1,000,000

erg: Slow down

subclass of {verb) cause to change: make different; cause a transformation; “The adwent of the automobdle may have 3 LUS In Over
changed my thinking about the Esud”

alver, changa, modify 1 OO |ang uages

has subclass {werb) make less fast or intense; “moderate your speed®

moderate R can be attached

{verb) cause 1o rdve Mone Sowly oF operabe At & slower rabe; “This dreg will retand yowr heart

retsrd to nearest frames

{werb) slow down by mowing the tail sdeways; “The airplaneg fishtailed on the rumeay /
fishtail .

Maaning

becalization : anbasps

lexcalization : desaccolerar

e — http://www.lexvo.org/uwn/

IxEcalization cmn: jilin di 50 du

Garman

e ahization deu: abbreamsen

ET.E,




The Semantic Web

Tim Berners-Lee

created by

http://geekcom.wordpress.com/2009/03/19/

described

A Web of | M
machine-readable :

entity-relationship
data

Frankfurt image: https://en.wikipedia.org/wiki/File:Frankfurt Am_Main-Stadtansicht_von_der_Deutschherrnbruecke_am_fruehen_Abend-20110808.jpg



The Web of Data:
Linked Data




The Web of Data:
Lexvo.org

Russia ; - Music-

[':ﬂl..l rilry ) | - :_ ] \ & .l;lr;unz

1::,|'F||I|: . b - = . e Wikdlife L
s i ; Firdes
(Script) :

"_' Linked
;‘_,_ MDB

Interdisciplinary
Work, e.g. in

Digital Humanities Semantic Web
e Journal 2014




Knowledge on the

Semantic Web

e Pairwise properties around an event (unreified)
X From N up to N(N-1) triples:

personl gotMarriedwith person2
personl gotMarriedInPlace place
person2 gotMarriedInPlace place
personl gotMarriedOnDate time
person2 gotMarriedOnDate time

personl ceremonyType marriageCeremonyType
person2 ceremonyType marriageCeremonyType
place holdwWeddingOnDate time

X Without events, connections are unknown:
Sarkozy gotMarriedwith Carla_Bruni
Sarkozy gotMarriedwith Cécilia_Attias
Sarkozy gotMarriedOnDate 2007
Sarkozy gotMarriedOnDate 1996



FrameBase:
Aligning Knowledge via FrameNet

Lexical Unin Index

Taking_timse -
Talking_into TEKt_ﬂr'EﬂtIﬂ“
lastng
Tl\.'"ll'.!'
Temperature Definition
Temporal_collocatson
Temporal_pattern

Temiporal_subregion An cn:.n-.'a ¢. cither written, such as a letier, or spoken. such as a speech, that contains meaningful linguistic tokens, and may have a panticular i
Temporary_group
Temporary_beave mind. The may isclude information about 15 toged, although the lamer 1% ol an FE m s frame,
lemiporany_siay

Temporary_Lransfer_scenano

':':,- ":- -:-:I._.l;‘-r-:'-:'!‘:ll.'-fl II T I'-:l.:{l:q::nj: sabd feot vwo words ho cach athed]. .

IF-. :-..I ._. - Jut I.':l'.:. noles vl :n_':_':_" Ih-,"!lw. the Ilml Iin red pen -::-:1I:.1. X ISAUthorOf Y
Tt Y writtenBy X
IF:.-;;:.I.:I:.'-.l..n.l ic_phisg X Wrote Y

Thwarting Frame Elements 0

Time_period_of_action Y ertten I nYear Z
Time_vector Core Elemenis

T pan
Tolerating
Lol _purposes The produces a particular L
Topic

Touring
Toxmic_substancs
Trapector-Landmark
: “':: e [bex] The entity which results from the act of writing or speaking.
Transitive_action Michae] w m'lq.'[.l frame l\.||.'\-l\.'.'IEl|II'\II!|.

I'ranskating
Transpostation_stans Cwhil wanied o speak .
Trap

lravel

Traversing
Treating_and_misiresting
Trendiness FrameBase.org

Trial

Iriggeing Bringing knowledge into a standard form

Trust

III penned fa letter conceming racismy o Congress]

Semamtic Type: Scnbicnl

a prepositeonal phrse mimoduced by




FrameBase:
Aligning Knowledge via FrameNet

John John

wasMarrtEdWﬂh wasMarrledAtDate wasMamedAtDate

1964

FrameBase.org
Bringing knowledge into a standard form




Alignhing Knowledge
using FrameNet

Wedding.n
Marry.v

Marriage.n

FrameBase.org
Bringing knowledge into a standard form




FrameBase:
Aligning Knowledge via FrameNet

ESWC 201 5 !.’:'_-_._;F-rjil_'m;-ﬂuitting_a_-p[aé:_'_'_'_}
Best Student —_—
Paper Nominee

| rdfs.subClassOf

f-f.'_-f_-_fr-érneﬂuitting_a _plaw-clustardafm-?_t-._;-f_'_l‘-‘
S ;"..l-l ___ ._""..'---___ T _-_-_"'--._‘
rdfs:subClassOf | framebase:similarTo "'zﬁT??uTlngf_p!_ﬂm-_muﬂfr = Ll

( .defectv ) (.defection.n ) (.desertv ) (_..desertion.n ) ‘ ‘

.d'B:EEI;BI' n_1D_ﬂigﬁ-ﬁ'f,;‘ 'i%mm_v_mﬂﬂ;i:i? J— —_—

Ten— | C.withdraw_v_01994442
.desertion_n_00055315 | '.defect v_02584007 m—" e g ———
e S s sl : "..pullback_n_00056688 = | .withdrawal_n_00053913

.--__ "-\.x. --__.-"‘ e
I.x..retmat.vx. I.x..mli'u:lmw.ﬁr;

| '—' —

]

' _deserter_n_10007109 \ e \
= -_'n-_ P> | rdfs:label  _receding_n 00057486 R T
: : | H - T e retire
.: ' deserter . abandon - retreat
desertion turncoat : desert : draw back

apostate desolate ullback I - 2. pull back
abandonment defect forsake | P . receding withdrawal | move back

. ratter ;
defection i desert | Ireﬂesamn 5

renagade pull away




Summary

® Alignments are typically
not straightforward

eng: “thank you"

spa: “gracias’

® Still, multilingual versions

of FrameNet can be connected E"Z'r;m'u%l“f |
» Some frames can be shared —r
» For others, use connections : _

beyond just 1-to-1 alignments jap: & b 4

® Ecosystem

> SemLink, WordNet, More Information:
multilingual wordnets

» Linked Data, FrameBase.org

www.demelo.org
gdm@demelo.org

Gerard de Melo



