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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The proceglures used to develop this document and those intended for its further maintenance|are
described In the ISO/IEC Directives, Part 1. In particular the different approval criteria neededfor|the
different types of ISO documents should be noted. This document was drafted in accordance with|the
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the subjeqt of
patent rights. ISO shall not be held responsible for identifying any or all such patentrights. Details of
any patent|rights identified during the development of the document will be in the Ihtroduction and/or
on the ISO |ist of patent declarations received (see www.iso.org/patents).

Any trade hame used in this document is information given for the convenience of users and does|not
constitute pn endorsement.

For an explanation on the meaning of ISO specific terms and €xpressions related to conforrhity
assessmenf, as well as information about ISO’s adherence to the WTO principles in the Technical Barrjiers
to Trade (BT) see the following URL: Foreword - Supplementary information

The comm|ttee responsible for this document is ISO/TC 37, Terminology and other language and confent
resources, $ubcommittee SC 4, Language resource mangagement.

ISO 24617 |consists of the following parts, under the general title Language resource managemenf —
Semantic ahnotation framework (SemAF):

— Part 1:|Time and events (SemAF-Time, 1SO*TimeML)

— Part 2:|Dialogue acts

— Part 4Semantic roles (SemAF-SR)

— Part 5:|Discourse structure{SemAF-DS)

— Part 7)|Spatial information (ISO-Space)

The follow|ng partsare under preparation:

— Part 81Semantic relations in discourse (SemAF-DRel)

Principles fcpmnnh'r' annotation \fﬂ'pmAF'-Rncir'c) will form the Qllhjprf of future Part 6
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Introduction

This part of [SO 24617 aims to specify criteria for defining semantic roles (SRs), and is the outcome of
an agreement that the various semantic role frameworks being used to support data annotation (e.g.
FrameNet, VerbNet, PropBank, EngVallex, and LIRICS, to name only a few examples for English) have
strong underlying compatibilities. The goal is to provide both an explanation of these compatibilities and
a loose mapping between definitions of individual semantic roles, as listed in the different frameworks,
that will benefit the community as a whole.

The current specification has been developed under the aegis of the ISO Semantic Annotation Framework
(SemAF), where it is known as SemAF-SR.

Thg main parts of ISO 24617-4 consist of the following:

— |Scope;

— |Normative references;

— | Terms and definitions;

— |motivation and requirements;

— |basic concepts and metamodel specifications;

— |examples of mapping existing frameworks to the metamodel.

Thip part of ISO 24617 contains three informative annexes. In Annex A, the ISO semantic roles are
spefified. In Annex B, information is provided bothvon past and current activities in serhantic role
annotation and on tools and frame files. Annex.€C contains the abstract and concrete synfax for the
metlamodel.

© IS0 2014 - All rights reserved v
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INTERNATIONAL STANDARD

ISO 24617-4:2014(E)

Language resource management — Semantic annotation
framework (SemAF) —

Part 4:
Semantic roles (SemAF-SR)

1

Thd
is tq
by ¢

Scope

aim of this part of ISO 24617 is to propose a consensual annotation scheme for,semantig
say, a scheme that indicates the role that a participant plays in an event or state, as descri
verb, and typically providing answers to questions such as “‘who’ did ‘what’ to ‘whom

”m
)

‘where’, ‘why’, and ‘how’. This includes not only the semantic relations between a verb and its

but
adjg
the
NOT
all d

2

For

2.1

2.1
arg

also those relations that are relevant for other predicative elements such as nominalizati
ctives, and predicate modifiers; the predicating role of adverbs,and’the use of coercion
scope of this part of SO 24617.

E In linguistics, coercion occurs when the grammatical conteXt causes the language-user td
r parts of the semantic and/or formal features of a lexeme thatappear in that context.[60]
Terms and definitions

the purposes of this document, the followingterms and definitions apply.

Formal semantic units

1
ument

formal semantic unit that is an_€sseéntial element of a predicate argument structure (2.1.3) an

var

Not
pred

Not
sem|
par{
exp
mod

able instantiations depending on the utterance

e 1 to entry: An argument corresponds to a participant (2.2.5) of an eventuality (2.2.2) descr
icate argument strudtuye (2.1.3).

P 2 to entry: Arglinents typically satisfy certain argument positions and can be described as being
icipants associated with an eventuality (2.2.2) are selected as arguments by the verb (or nominal

ressing_the/eventuality (2.2.2). Other participants (2.2.5) are either incorporated or realized asg
ifiers(2.2.4).

Not

b 3to entry: Natural language predicates typically have one, two, or three arguments, although t}

roles; that
ped mostly
hnd ‘when’,
Arguments
bNS, nouns,
Fall outside

reinterpret

d can have

ibed by the

syntactico-

antic notionsjiwhereas participants (2.2.5) are semantico-conceptual. The standard view is that sybsets of the

r adjective)
eventuality

ey can have

more.

2.1.

pre

2
dicate

formal semantic unit that represents a semantic relation between one or more arguments (2.1.1) in a
predicate argument structure (2.1.3)

Note 1 to entry: Predicates are indicated by predicative linguistic elements such as verbs, nouns, and adjectives.
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2.1.3

predicate argument structure
formal representation of the core semantic content of an utterance, consisting of a predicate (2.1.2)
constant, and its arguments (2.1.1)

Note 1 to entry: In classical logic-based semantics, this corresponds to predicate argument structures in first-
order predicate logic.

Note 2 to entry: One of the arguments (2.1.1) can be a variable uniquely identifying the instance of the predicate
argument structure to allow references to it in other predicate argument structures.

Note 3 to e
in Referenc
predicate ay
representin|

2.2 Con

2.21
entity
conceptual

Note 1 to e
well as, on d
emotion (an

2.2.2

eventualit
event, stat
verbal, adj{

Noteltoe

Note2toe
hold true, tq
situations s

2.2.3
eventualit
generalize
utterance

|

ltl_y- Thc IU}JI Cocutatiuu Ulc UVCllt DClllClllt;\—O ib oubjcx,t tU lllall_y vdl ;atiuuo, O UIIIT Uf thclll, o Ul
e [41], can have separate predicates (2.1.2) for each semantic role (2.2.6) relation. In this case
gument structure of an utterance is the sum of the individual predicate semantic role (2.2.6) assert
b the semantic content of the utterance.

ceptual semantic units and relations

semantic unit that typically functions as a participant (2.2.5)
1try: An entity is an individual such as a person, organization, physical object, or logical entit

ccasion, a number, quantity, dimension, or a reification of an evéntuality, a property, or a qualityj
ger, love), the value of a colour, etc.

y
b, process, or action which can have participants-(2.2.5) and which is being referred to |
pctival, or nominal description in an utterance

ry: The formal representation of an eventuality is a predicate argument structure (2.1.3).

happen or to occur’, as in ISO 24617-1."As such, they can be actual, hypothetical, or generic, cove]
ich as “You should go home,” or “He'might be John’s brother.”

y frame

as
the
jons

y, as
e.g.

Dy a

ry: See ISO 24617-1. An eventuality canalso be described as ‘something that can be said to obtain or

ring

1 abstract specification of the word sense (2.3.6) associated with an eventuality (2.2.2) i an

Note 1 to eptry: The framé\consists of the specification of (a) a predicate (2.1.2) that can participate in a ¢

hierarchy if]
with their s

2.2.4
eventualif

such a hierarchy is specified, and (b) the arguments (2.1.1) that this predicate (2.1.2) expects a
emantic roles\ (2.2.6).

lass
ong

ycmodifier
st (2 2 [ +1 4+ (2 2 2] 1.

particular

110 £ oot ol asalat Fa N 2| ridion £ o 1 Ii
Cy PCOTpuUr treTpaiit (z=z=7) tirat COTTpPTetCS—tnC—OCSCTIP IO O altl CveTItuurity (Z=z=zj Du

optional and not essential

Note 1 to entry: Eventuality modifiers are distinct from other types of participants in that they are used in
supplying information that is typically more peripheral and more general, for example, situating the eventuality
in time or space.

Note 2 to entry: In FrameNet, these would be peripheral frame elements and in PropBank, ArgM’s.

Note 3 to entry: Eventuality modifiers typically correspond to syntactic adjuncts.
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2.2.5

participant

conceptual semantic unit referred to by one or more lexical items in an utterance, which is or can be
involved in an eventuality (2.2.2)

Note 1 to entry: Both entities (2.2.1) and eventualities (2.2.2) can function as participants.

2.2.6
semantic role
mode of involvement of a participant (2.2.5) in an eventuality (2.2.2)

Not§TTo entry: SEmantic roles 1or SpeciTic eventualities are olten associated with prototypical semantic relations,
e.g. if John causes a breaking event, he is the Agent; if he uses a hammer, it is the Instrument; and'sgmeone who
recdives something is a Recipient (see Clause 5 for descriptions).

2.3| General linguistic units

2.311
lemma

lenjmatized form

conpentional form chosen to represent a lexeme (2.3.2)

Note 1 to entry: See ISO 24611.

2.312
lex¢me
funflamental unit, generally associated to a set of word,forms sharing a common meaning

Note 1 to entry: See ISO 24611.

2.3{3
lexical entry
confainer for managing a set of word forms and possibly one or several meanings [word senses (2.3.6)]
to describe a lexeme (2.3.2)

Note 1 to entry: See ISO 24611.

2.314
lexicon
respurce comprising a,eollection of lexical entries (2.3.3) for a language

Note 1 to entry: SeetS50/24611.

2.3|5
utterance
strgtch of. speech about which no assumptions have been made in terms of linguistic theory

Notg¢ ¥to entry: See Reference [12].

2.3.6
word sense
meaning associated with a lexeme (2.3.2) in a context

Note 1 to entry: The ‘river bank’ sense of bank and the ‘financial institution’ sense of bank are considered to be
two different word senses, or lexical units, with the same word form, or lexeme (2.3.2). I called him on the radio
and Call me a taxi are associated to different word senses of the lexeme (2.3.2)call. Unrelated senses, as in bank,
are called homonyms. Senses of the same word form or lexeme which are clearly related (and can be difficult to
distinguish) are called polysemes, e.g. Coins with an image of the king, preoccupied with body image, evokes a strong
mental image.

© ISO 2014 - All rights reserved 3
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3 Abbreviated terms

EngVallex
LIRICS
PropBank
SR

SRL

English Valency Lexicon

Linguistic Infrastructure for Interoperable Resources and Systems
Proposition Bank

semantic roles

semantic role labelling

WSD

4 Purp

Semanticr

pse and justification

word sense disambiguation

bles are arousing increasing interest in the information-processing community because

hey

make explicit the key conceptual relations of participation between a verb and(its arguments; that is to
ecify ‘who’ did ‘what’ to ‘whom’, and ‘when’, ‘where’, ‘why’, and ‘how”) For English alone, there
several different semantic role frameworks, including FrameNet;VerbNet, LIRICS, EngVallex,
ank. Although these have been developed independently, there are strong underlying
ties between them, and they share a central definition of‘what a semantic role is, and what
within an individual sentence. In addition to defining kéy concepts, this part of ISO 24617
rify and specify these underlying compatibilities andprovide, where possible, a mapping
milar semantic roles across different frameworks.,This mapping is intended to serve a$ an

say, they sy
are already
and PropH
compatibil
its span is,
aims to cle
between si
illustratior
and presug

The specifi
in ann

— asady
labelli

The object

a refef
explic

mappi
theori

guidel
resour]

a pivol[

of how different semantic role definitions can:be linked to each other across framew
poses a specification of clearly defined criteria\for distinguishing semantic roles.

cation will be used in two different situations:
ptations where the semantic roles are-recorded in annotated corpora;

namic structure produced by automatic systems, a process typically known as semantic
g (SRL).

ves of this specification-are’to provide

ence set of data categories that define a structured collection of semantic roles with
semantics,

representation based on a framework for defining semantic roles that can facili
hg between~different formalisms (alternative semantic role representations/synta
bs/eventually different languages) and, in the future, between different languages, and

nes\for creating new resources that will be immediately interoperable with pre-exis

ks,

role

an

fate
ctic

[ing

CES.

5

The nature of semantic roles

5.1 General

For computers to make effective use of information encoded in text, they must be able to detect the
eventualities that are being described and the eventuality participants. The processing of a sentence like
John threw a ball to Mary in the park should result in the identification of a throwing event involving John
as the Agent of the event, Mary as the Recipient, and the ball as the item being thrown; the location of the
throwing event, or where it took place, is the park. This description of the event specifies the conceptual
relations of participation that the referents of the noun phrases play with respect to the event. The
semantic notions being specified are the roles of the participants in an eventuality (i.e. semantic roles).

4
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This part of ISO 24617 establishes LIRICS (see Annex A) as a reference set of semantic roles with precise
definitions. Researchers are free to define their own sets of semantic roles, but explicit information on
how they can be mapped to the reference set will make resources more interoperable. Many resources
currently map to PropBank, VerbNet, or FrameNet. Since this part of ISO 24617 includes mappings of
these resources to LIRICS, such mappings already qualify as meeting the requirement of interoperability.

Our throw example seems fairly straightforward, but complexities quickly arise. English, for instance,
allows not only several different syntactic constituents to present the same semantic role, but also
several different semantic roles to be presented by the same syntactic constituent. For decades, a central
concern of linguists has been the elucidation of the process of mapping back and forth between the

synfactic analysis of the sentence and the conceptual structure and relations in the event described. For
example, in the following two sentences,

(1) The flame melted the wax.

(2) The wax melted.
a standard syntactic parser represents the wax as the verb’s direct object in the first sentepnce and its
subject in the second. There is nothing overt to indicate that it has the 'same conceptual |relation in
both cases despite the fact that it is expressed syntactically in a different way. We can captjure this by
annotating the wax as having the same semantic role (or conceptual rélation) in both sentences. It would
typ]cally be labelled the Patient, the participant undergoing a change of state. Note that both sentences
arelin the active voice, not the passive voice. In The wax was nielted by the flame, the passiye provides
synfactic evidence that the wax is playing the same role (Patient) that it plays in example (1)). Since the
parficular pair of syntactic variations illustrated by melt dees not occur with every transitiye verb [see
example (5)], it is not easily predictable. Other transitiize verbs can also occur in an intranfitive form
while maintaining the same semantic role for the subjéect as the transitive, as in the followinlg example,
wheére soprano is the Agent of sing in both sentences.\(the aria is the Theme):

(3) The soprano sang an aria.

(4) The soprano sang.
The verb slice can also move the Patient(the bread) to subject position, as in

(5) John sliced the bread easitly./-This bread slices easily.
altHough other transitive verbs, such as eat, cannot:

(6) John ate the apple.

(7) John ate.

(8) *The apple ate crunchily in the background.
The last sentence is starred (*) to indicate its ungrammaticality.
Acclrate interpretation of the semantic roles of the verb arguments (i.e. ‘Who did what to whom?’) is a
cruetat sua} for-maturat }ausuasc 548 ULCbbills oyotcum. Ot a]uiht_y todothis autuxuatiua}}_y ha improved

enormously in recent years and has been largely based on the availability of annotated corpora. In
fact, there are corpora, such as FrameNet and PropBank, available with quite different semantic role
annotations, and this prompts questions about the nature and number of semantic roles. This part of
ISO 24617 attempts to provide definitions and examples clarifying their definition.

For semantic roles to maximize the benefit to the information processing community, it is desirable that
the definitions of the semantic roles should, as far as possible, have the following properties:

— consistently recognizable;
— able to clarify sense distinctions;

— generalizable;

© IS0 2014 - All rights reserved
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machine learnable;

— able to provide an appropriate foundation for inferencing.
The purpose of the specifications for semantic role definitions in this part of ISO 24617 is to provide

these attributes.

5.2 Typical examples of semantic roles

A list of the best-known roles and the properties usually associated with them is given below. They are
taken from the EAGLES discussion on Standardizing Subcategorization (see Reference [61]). Comments
in parentheses have been added for clarification purposes and include comparisons with IZRICS
(Linguistid Infrastructure for Interoperable Resources and Systems), and occasionally with VerbNef.

e of
hces
the

NOTE hese role definitions, and the ones for LIRICS, are quite general and can cover a Wwide rang
participant ypes. The specific preposition associated with an individual semantic role quite often’ adds nua
of meaning |n addition to that conveyed by the semantic role itself. For instance, in “Eat the fish with caution,
phrase “with caution” would typically be labelled as MANNER. Another example of a MANNER role could b the
phrase “in ghree bites” from “Eat the fish in three bites.” Clearly the interpretation of these two phrases will be
quite differ¢nt, as will be their impact on the representation of the eating eventuality,.Semantic role labels capnot
be expected to clarify all such types of subtle differences in meaning, and additionalresearch on the definitjons
of prepositipns and their interactions with semantic roles, such as Srikumar and Reth, 2013[48], is needed.

Agent

Aparticipant that the meaning of the verb specifies as doing or causing something, possibly intention4
for examplE, as the subject of kill, eat, hit, smash, kick, and watch<(LIRICS has a similar Agent, which
intentionally or consciously.)

1ly;
hcts

Patient

A particip4
what happ
someone W
than a Pati

Experienc
A participg
object of a
role, but or
Theme
A particip4d

for exampl
the object

nt that the verb characterizes as having Something happen to it, and as being affecteq

atches television, the television is ngtaffected by the watching, so it would be a Theme rat
ent. LIRICS has a similar Patient()

er

nt that is characterized as aware of something; for example, as the subject of love or as
hnoy. (LIRICS uses afi Agent for these verbs and has no Experiencer; VerbNet has the s
ly when the Experiéncer is affected by the event.)

nt that isTharacterized as changing its position or condition, or as being in a state or posit]

bns to it; for example, as the object of kill, eat, and smash, but not of watch, hear, and lov4.

| by
(If
her

the
hme

jon;

e, as the-ebject of give and hand or as the subjects of walk (in line with the policy of label
in motion as a Theme) and of die. (According to the EAGLES definition, people who di

old age w
stays more

ldynot be considered to be Patients because an Agent has not acted upon them. EngV.
Syntactically oriented and marks such participants as ACtors or Patients

syntactic position.)

Location

ing

llex

The thematic role associated with the Noun Phrase expressing the location in a sentence with a verb
of location [perhaps in a Prepositional Phrase (PP)]; for example, the subjects of keep, own, retain, and
know, and locative PPs. (For EAGLES, the location of the thing kept or owned is considered to be with the
keeper or the owner, and so on. LIRICS has a Location role, but uses it in a more restrictive way, and uses
Agent or Pivot for several of these verbs instead of Location, as does VerbNet.)
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Source

Object from which motion proceeds; for example, as the subject of sell and promise or as the objects
of deprive, free, and cure. Note that the motion can be abstract. (LIRICS uses Source for these abstract
examples, but uses Initial-Location instead for physical motion verbs.)

Goal

Object to which motion proceeds (e.g. the Path-prepositional phrase for caused-motion verbs like throw,
and for metaphorical motion events), the subject of receive and buy and the dative object of tell and give.
(Adapted from Dowty, 1989.[71] LIRICS has a for abstract objects and uses Final-Location for physical

molion.)

Although these semantic roles were initially defined in relation to the arguments and syntactjic adjuncts
of verbs, many theories recognize semantic roles associated with nouns, particularly event nominals
reldted to verbs. The Romans, Jerusalem, and 70 C.E. therefore play the same role§ in both edamples (9)
and| (10):

(9) The Romans destroyed Jerusalem in 70 C.E.
(10) The destruction of Jerusalem by the Romans in 70 C.E. is famous:

Norhbank, which extends PropBank to nouns, handles this by using the same roleset for both the verb
and the noun; FrameNet handles it by including destroy and deStrtiction in the same semantic|frame, and
annotating each with the same frame elements.

6 |Metamodel

6.1 Key concepts

The discussion of a metamodel begins by defining the following concepts:
— |eventuality frames;

— |arguments/adjuncts;

— |granularity of word senses’and semantic roles;

— [semantic classes;

— |entailment.

6.1]1 Eventuality frames

Thip partef ISO 24617 adopts the classic type-token distinction that is accepted by philosqphical and
knowledge representatlon communities, whlch is to say that a concept is distinct from the dbjects that
are , s S an instance,
or a token of a partlcular eventuallty frame (2 2. 3) (Note that an utterance does not necessarily
describe an eventuality, e.g. Oh, no! or Ouch!) All utterances that describe eventualities involving objects
being thrown can be considered to be tokens of the eventuality frame ‘throwing of objects’. Semantic role
labelling frameworks require the creation of lexical entries for each eventuality frame to be annotated;
these lexical entries are described at the type level and illustrated with several naturally occurring
sentences that describe tokens. For instance, for each lexeme PropBank defines a Frame File with one
or more framesets (also called rolesets) corresponding to individual eventuality frames (FrameNet
associates it with a Frame, VerbNet with a class, and EngVallex with a valency entry). These are used to
guide the annotation process.

© ISO 2014 - All rights reserved 7
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6.1.2 Arguments and adjuncts

The argument/adjunct distinction is central to a definition of semantic roles because of the different
relations that arguments and adjuncts (defined in Clause 2 as eventuality modifiers) have with regard to
the predicate. This distinction is not always easy to grasp, but in practice, nearly all successful semantic
role annotation projects assume some variation of this distinction. Arguments are characterized by the
following three properties. The first property is obligatoriness. A predicate is central to an eventuality
description, but the arguments are the necessary elements without which the eventuality description is
incomplete. This makes arguments obligatory, at least prototypically. Obligatoriness cannot be defined
on purely syntactlc grounds since arguments that are essentlal to a predicate are routmely dropped
in surface
by John is ot reallzed syntactlcally, but there is still a strong sense that itis an 1mportant elemer]t in
the eventuplity description, and a core role has to be assigned to this argument. By contrast,@lthough
the eating gvent must have occurred at a certain time and in a certain place, the time and place are|not
necessary for the eventuality description to be complete, and are considered adjuncts,,orreventudlity
modifiers.

(11) John ate.

Being obligatory also seems to be linked to a second property of arguments,swhich is that the types
ts associated with a predicate can be specific to that predicate since they are based on its

all, or a subset, of these propetties, as discussed in that annex. In theoretical linguistics, there is
controversly over where theboundary should be drawn between arguments and adjuncts. For a fdirly
radical vie setting out d fluid characterization of the boundary between arguments and adjuncts,|see
Reference [15]. Generally speaking, arguments are considered to influence the interpretation of|the
verb while[adjunctsare not.

6.1.3 Granularity of word senses and semantic roles

The semanfic ambiguity of words IS pervasive; many words, especially the most frequently used words,
have multiple meanings. For example, one can draw a gun, draw water from a well, and draw a diagram.
Depending on the dictionary, an entry for a word like draw or run can list dozens of separate definitions,
but unless they encounter puns or other forms of word-play, people rarely have difficulty interpreting
the meaning of these words. Although lexical ambiguity can present very few problems to people
engaged in normal interpretation of text or speech, the same cannot be said for computers. The correct
selection of the appropriate meaning of a word in context has proved to be very difficult for natural
language processing (NLP) systems. Yet an accurate means of performing word sense disambiguation
(WSD) would improve many NLP applications such as information extraction, information retrieval,
and machine translation, and also any task that requires more complex knowledge representation and
reasoning.[8] [2] [24] [47] [50] Encouraging progress has been made recently with automatic word sense
disambiguation systems that approach human levels of accuracy.[68]
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This is equally true for semantic role labelling. Different senses of the same word can refer to different
event types and therefore require different semantic roles. For instance, the possible association
of an Agent and a Co-Agent mentioned above only applies to a particular sense of play, as in John and
Bill played tennis or John played tennis with Bill. The acting sense, as in Olivier played Hamlet or in the
musical performance sense, Yo-Yo Ma played the cello, are less likely to have Co-agents. Appropriate word
sense disambiguation can improve the performance of semantic role systems by narrowing the sets of
semantic labels that can apply.[33]

A fundamental problem for WSD is choosing the set of senses to be distinguished. Generally referred
to as a sense inventory, the set of senses used for a WSD system is expected to be a comprehensive and
fixed list of senses fa ed sord senses
matches people’s experience with dictionaries. Dictionaries encourage to consider words,ds having a
disdrete set of senses, yet any comparison between dictionaries quickly reveals how differently a word’s
megning can be divided into separate senses. Rather than having a finite list of senses,' many words seem
to hfave senses that shade from one meaning into another; where to ‘draw’ the line between s¢nses often
seefns to be an arbitrary decision. Moreover, the determination of how many lines to draw, that is, how
narfow or how general to make the senses (this is an issue of granularity), cduwary greatly|depending
on Who is creating the resource. WordNet is deemed to make fine-grained sénse distinctions, whereas
the|sense distinctions made by PropBank and EngVallex are particularly coarse-grained and are only
conperned with different senses that also have different subcategorization frames.

CVe NOT (O Q. {Ne domain o Nc app O [ ONCeprtion Or W

Different choices of sense distinctions can impact on semantie role frameworks. Fine-grdined sense
disfinctions will encourage fine-grained semantic role labels imorder to capture subtle differ¢nces in the
typps of argument that typically occur with these senses. Exaniples of shifting levels of granularity can

be deen in the discussion of mappings between LIRICS and \PropBank, and between VerbNet
and FrameNet.[2] [3]. With a few exceptions, VerbNet rolés are at a level of granularity thal
to that of LIRICS, while PropBank and EngVallex are typically more coarse-grained and F
typlcally more fine-grained.

6.1/4 Semantic classes

Ong view of lexical semantics postulates that word senses can be associated with conce
particular, thatdifferent senses of a woxd are often characterized by different semantic classes
with the syntactic object. How these associations are created and maintained is an open qug
and Fodor (1963)[27] proposed:ohe of the first linguistic theories of lexical semantics; it as
a lipguistic grammar has a sémantic component that assigns semantic representations to le
and, by means of recursive/projection rules’, to phrases and sentences. These represen
deemed to derive from-a.shared categorization of the world that includes common taxonom
such as PERSON, ANIMAL, PLANT, TREE, DOG, ARTEFACT, and BUILDING. This type of cat
relies heavily on subtype and supertype relations, such as A DOG is a subtype of ANIMAL, or
subtype of PLANT:

Notjwithstanding various attempts at building large-scale ontologies that capture the;
reldtionsin semantic class hierarchies, the field of natural language processing has neve

EngVallex,
I is similar
rameNet is

pts and, in
associated
stion. Katz
sumes that
xical items
ations are
c elements
pgorization
A TREE is s

e subtype
reached a

conkensus on a single, universal knowledge representation schema. However, the vast majority of
system on WordNet to il thi developed wi il mind. The
subtype/supertype relations mentioned in the previous paragraph parallel the lexical hyponym and
hypernym relations that form the backbone of WordNet’s associations. Other important lexical relations
in WordNetare synonymy (similar, possibly substitutable, items), meronomy (part-whole), and antonymy
(opposites). WordNet uses these relations extensively to create a large semantic network involving
over 100 000 lexical units in the English language.[17] [38] This network has proved to be an invaluable
resource for natural language processing systems seeking semantic class inheritance relations, and
these systems often use the hypernym relations in an ontological form to induce supertypes. This use
of WordNet blurs the distinction between lexical items and purely conceptual categories. The approach
has been ported to dozens of other languages.

C ] 1 On, even tnougn AdS 1NO 1N

Another example of a broad-scale natural language processing application of assigning semantic
classes to data are the widely used Named Entity types, or nominal entity types, developed under
the ACE (Automatic Content Extraction) program.[31] This is basically a semantic classification task.

© ISO 2014 - All rights reserved 9


https://standardsiso.com/api/?name=6c2bac2bf5324861ad4dec9be7a610a7

ISO 24617-4:2014(E)

Nominal entity tagging is primarily focused on nouns and involves choosing a semantic category from
a predefined category list (i.e. PERson, ORGanization, GeoPoliticalEntity, LOCation, FACility, SUBstance,
VEHicle, WEApon) for each occurrence of the noun in context in a corpus. Several types of nouns,
especially proper nouns such as ‘the White House’, can have multiple tags such as PER, GPE, and LOC.
In these cases, determining which tag is appropriate, given a specific sentence as the context, amounts
to the equivalent of a coarse-grained sense-tagging task (See 6.1.3). When annotators are engaged in
nominal entity tagging, they typically work with a single set of entity classes that they choose from for
each nominal they annotate. When they are sense-tagging polysemous items, each lexical unit has an
individual set of senses and corresponding sense tags; it follows that when annotators move from one
polysemous word to another in a sentence, they have a different set of senses to choose from for each

one and t dcaxaaloac cancntagaging o o coa g Eo ol
) TSTHace S SeRStra g S e o comnprex—ast

ous

ove
[23]

brs for semantic roles are often referred to as being of a particular semantic class~Var
s have demonstrated that information about semantic class preferences canl impj
kemantic role labelling, especially when the roles being filled involve implicit argument;
follows that this kind of information is helpful when associated with semantic'roles.

Typical fill
application
automatic
[55], and it

6.1.5 Entailments

emantic roles are distinguished by the different inferences that theylicense. For examplg, in

L€

Different s
the senten

(12) Chris was drawing a picture on a sketchpad.

ult,
bs a
ore,

the direct
which is d
terminal pd
licenses th

bbject, a picture, has, according to the LIRICS annotation scheme, the semantic role Res
bfined as participant in an event that comes into existence through the event. It indicat
int for the event: when it is reached, then the event-dodes not continue. The sentence, theref]
e following inferences about the picture that isreferred to:

(13a) 4
(13b) ¢

he picture did not exist prior to the drawingevent;
he picture does exist after the drawing'event.

this
Fent

bnses of a verb are distinguishedby differences in the semantic roles of their arguments;
they denote eventualities in which one or more of the participants are involved in a diffe
Can also have different entailments; for example, in sentence (14),

Different s
is because
way. They

(14) Chris drew some water froma well.

the verb dr
water doeg
annotation
taking plag
event.” Thi

(15a) 4

aw is used in a différent sense from that employed in sentence (12), and the direct object s

scheme as “participant in a state or event that in the case of an event is essential to the e
e but does not-have control over the way the event occurs and is not structurally changed by
5 sentence,therefore, licenses a number of inferences, including the following:

he water existed in the well prior to the drawing event;

not have the sentantic role Result, but rather the role Theme; this is defined in the LI}

hme
ICS
bent

the

(15b) t

- 1 4 RPN | 4] 1l £ 4] | - 4
HTIT IS dISU WAlTT UULSTUT LIIT WTIT AItTI ULIIT Ul dVWIITg TVTIIL.

Inferences such as those in examples (13) and (15) are called entailments. The concept of entailment is
defined in mathematical logic as follows.

Entailment is a relation that holds between a set of formulae: formula A and formula B. A entails B if

each model (or ‘interpretation’ or ‘valuation’) of A is also a model of B (i.e. if B is true in every model
of A). Expressed less formally, this means that formula B is true whenever the formulae in A are true.

The notion of entailment extends to natural language statements through the use of logic to represent
meanings of natural language sentences. In recent years there has been much interest in assessing
performance on textual entailment in the natural language processing community, as evidenced by a
series of RTE (Recognizing Textual Entailment) tasks.[62]
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6.2 Introduction to a metamodel for semantic role annotation

A predicate argument structure can be viewed semantically as formally representing an actual, generic,
or hypothetical eventuality with its participants. Associated with the predicate (prototypically a verb)
is an argument frame (typically called a ‘subcategorization frame’ for a verb) that describes the type
of role performed by each participant expected to occur in that particular eventuality frame. Each
slot in the eventuality frame can be given a semantic role label, which can then be associated with any
participant that fills the slot. In the most fine-grained view, each individual lexical unit can be seen as
defining a unique eventuality frame with a unique set of possible types of participant roles.

Different predicative expressions can share the same, or a very similar, set of possible participants.
Obyious examples are nouns and adjectives that constitute derived forms of the same\]g¢xical item
(obgerve, observation, observer). More complex examples involve distinct lexical items that can describe
the|same type of event from different perspectives, as in buy and sell, and give and receive.[Depending
on fhe desired level of generalization, the grouping of lexical items into shared eventuality frames may
stop there (this is one view of the PropBank Frame Files), or it can continue 0 include a gmall set of
items with very closely related semantics (the FrameNet view), or it may extend to include|items that
shafe specific patterns of argument types but can have a fairly tenuous semantic relation (the VerbNet
viey). These frameworks take the eventuality frame as a whole into cefisideration when dgtermining
the|choice of individual semantic roles; this is motivated by example$-such as replace, whidh can have
one|participant as the old item being replaced, and another participant as the new item replading it, with
an pbvious dependency between these two roles. LIRICS doesmot’presuppose the use of ¢ventuality
fraipes, but instead uses a set of features in the spirit of Dawty (1991)[14] (e.g. like intentionality of
thelinvolvement of a participant) to distinguish between individual semantic roles and to ddcide which
senjantic roles to assign to the arguments of a predicate ina given utterance.

Note that, as discussed above, the same word can ha¥é multiple word senses, or lexical unfits, each of
which may be associated with a distinct eventuality-frame. In this case, the lemma can be rgpresented
by §everal eventuality frames, each one associated with a different frame or class. Therefpre, for the
approaches to semantic role labelling exemplified by FrameNet, PropBank, EngVallex anjd VerbNet,
there are three core elements that shall be defined: the word sense, or lexical unit, under consideration;
theleventuality frame associated with that word sense; and specific semantic role labels assogiated with
each slot in that frame that will be assigned to the participants filling the slots. The more exgmples that
can|be provided to illustrate the degrée of variation typical of the word in question, the bettpr.

For[FrameNet, the eventualityframes associated with a semantic role-labelling scheme are th¢ FrameNet
Frames which have multipleymembers; for PropBank, these are the PropBank rolesets o1 framesets
ass¢ciated with individgyal lemmas; for EngVallex, they are similar to PropBank Frame Files; and for
VerpNet, they are assgciated with an entire class, so therefore with all the members of the class. The
eveptuality frames. are typically consulted during the annotation process to guide the anng¢tation and
to gnsure consistency. This makes the specification of the eventuality frames a critical step [in the path
towards the creation of an annotated corpus. For each predicate in a language, a meta-level dlescription
of the predi¢ate and its arguments needs to be created, with examples; this description congtitutes the
definition of the eventuality frame. For a more detailed discussion of this process, see C.2.

An [additional consideration when defining any semantic role labelling scheme is the trpatment of
adjuncts, or eventuality modilfiers. Schemes can ditfer in exactly which participants they would label as
adjuncts and which as arguments, or they may finesse the question completely by giving unique labels
to adjuncts for each eventuality frame.

Since annotations add linguistic information to spans of primary data, i.e. utterances, relevant spans
in the data shall be identified. In stand-off format, this is realized either directly by means of pointers
to the primary data (the original text or transcribed speech) or indirectly by referring to elements at
another layer of annotation, such as a syntactic parse, of which the units identify regions of primary data.
Following ISO practice, the term ‘markable’ is used to refer to the entities that ‘anchor’ an annotation in
the primary data.

Figure 1 visualizes the conceptual view that underlies semantic role annotation in this part of ISO 24617.
Markables, anchoring semantic information to the primary data (a text segment) in a given source
document, correspond to the linguistic realization of eventualities (actual or hypothetical states, events,
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or facts) and their participants. Entities and eventualities can function as participants, and the mode of
involvement of each participant in an eventuality is given a semantic role label with a specific semantic

role type. Each semantic role relates one eventuality to one or more participants.

Note that virtually any kind of entity can be a participant in an eventuality: persons, physical objects,
organizations, substances, locations, but also embedded eventualities, as in (16a); properties, as in (16b);
amounts of something, as in (16c); numbers (16d); a method, as in (16€); a proposition, as in (16f); a set

of entities, as in (16g), and so on.

(16a) Eric and Nicole went to the concert.

(16b) Kepainted nis house biue.

(16¢) This weight of this suitcase exceeds 20 kgmes.

(16d) The birth of the twins increased the number of our children to four.
(16e) Let’s decide by flipping a coin.

(16f) Jphn believes that he will get the money together.

(16g) Marie, Jill and Chris got together.

A predicative expression in natural language, in the sense in which it isinderstood in a given uttera
is viewed gs denoting a certain type of eventuality, and its occurrenee)in the utterance as denotin
instance (@r ‘token’) of that type of eventuality. Each eventuality frame specifies the semantic r
that the palrticipants in such an eventuality may play. Semantic.types of these semantic roles may
be specified. The same eventuality frame can be used to deseribe an action in progress or a comple
action. Thif aspectual distinction is captured by the eventualityType, as illustrated by the exampld

Annex C. This is central to the instantiation of the Eventuality Frame.
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Figure 1 — Metamodel for semantic role annotation

6.3 Criteria for distinguishing semantic roles

Each semantic role should, as far as possible,

— have a definition that characterizes the way in which a participant is involved in an eventuality,
which could be operationalized by the specification of a set of licensed inferences (e.g. the participant

acts intentionally or the participant exists independently of the eventuality),
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— occur in corpus data in a substantial way,

— be consistently learnable by humans and machines,

— fitinto an approach to semantic annotation with different levels of granularity,
— Dbe generalizable across languages, genres, and domains,

— be relevant for obtaining good coverage of the ways in which participants can be involved in
eventualities, and

— bhe plnnqih]v mqpppd to one of the existing annotation schemes described in this part of SO 24617.

6.4 Defining eventuality frames

Def]nition of the eventuality frames for a language is a lengthy, labour-intensive,process thpt requires
careful attention to detail and which benefits from a wide knowledge of lekical semantjcs, a close
studly of the relevant linguistics literature, and an examination of thousands.of’corpus instapces. Many
projects begin by selecting a large corpus that can provide examples for consideration wh¢n defining
eveptuality frames. This could be the corpus that is to be annotated, but if so, it is wise to Jupplement
it wlith more general corpora. A balanced, broad-coverage corpus is,more likely to facilitate 4 definition
of gventuality frames that will generalize readily across domains; although it could be piohibitively
labgur-intensive to fully annotate such a corpus. The examples for each predicate are then examined to
detérmine which predicate arguments typically occur with itxwhat semantic roles they play, and what
thejrange of syntactic variation is. Distinctions between senses (‘lexical units’ in FrameNet garlance) of
the|same lemma are often based on differences in their.sémantic roles. Once an eventuality frame has
beeh created and used for annotation, it should be evalwated against other pre-existing lexicall resources
and randomly selected additional examples, and revised as needed. The semantic roles ulsed in this
evehtuality frame might have already been defined along with criteria for assignment; in this case,
they and their criteria might now be subject t¢-revision. As more and more frames are added, these
rolg definitions are constantly re-examined; as are the criteria for distinguishing between arguments
and| adjuncts. As the definitions stabilize, they should be mapped to the ISO semantic roles provided in
Annex A, or to a resource that already Has such a mapping, such as PropBank, VerbNet, or FrpmeNet.

Deflning all possible eventuality frames for a single language is a daunting task, and there is ho absolute
meagsure of accuracy that can beapplied. A certain element of subjectivity enters into any discussion of
lexiral semantics. Even so, the highest possible standards of consistency and explanatory power shall be
maintained, and substantialefforts shallbe made to achieve Quality Control. Adherence to comprehensive
lexiral schemas that have-already been defined and have been widely used is strongly recgmmended.
However, for any newslanguage, there could be language-specific idiosyncrasies that reqyire unique
tregtment. Where these diversions are necessary, they shall be clearly documented and, as far as
poskible, mappédto the already existing lexical schema that is the closest, with detailed definitions of
disqrepancies: A detailed mapping to ISO semantic roles, as exemplified by the VerbNet/LIRI(S mapping,
is one impextant element of a Quality Control process that can help ensure consistency. Ahother key
elertpnent 1$7a continuing cycle of annotate/revise, annotate/revise, annotate/revise.

Duningtheannotationprocess,itisvery helpful to constan monitorinter-annotatoragreement when
highlighting both eventuality frame definitions that might be vague, incomplete, or inconsistent, and
annotation guidelines that require clarification. Constant feedback from the annotators with respect
to unexpected phenomena, difficulty in applying definitions, and new vocabulary is critical. In order to
ensure consistency, it is advantageous to have a single annotator annotate all instances of a single sense
of a predicate within a single task in a single sitting. Another way of improving annotator consistency,
where double-blind annotation is being used, is to start with gold-standard or automatic parses (which
predefine the constituent spans) or with markables that the labels are then associated with. Applying an
already defined set of eventuality frames to a new corpus can be a useful ‘sanity check’ on their coverage
and portability. Effective use of the annotated data for supervised machine-learning and later inclusion
in a standard NLP application can also test the consistency and coherence of the annotation and the
usefulness of the semantic role distinctions.
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7 Interactions

7.1 Semantic roles and semantic types

Predicatesdiffer enormously with regard to the range of semantic typesand level of specificity/generality
associated with the participants that can serve as their arguments. For example, remember accepts awide
range of nominal objects and sentential complements; conversely, and for all practical purposes, devein,
mint, and diagonalise almost inevitably require shrimp, some sort of coin, and matrices, respectively, as
their arguments. Labelling the semantic role Patient for each of these is not particularly informative and
does not provide the prototypical semantic type. Historically, lexical resources are not expected to list
either sempntic roles or semantic types down to the level of shrimp, coins, and matrices, although that
could benefit NLP systems. Recent efforts by Patrick Hanks to apply empirical techniques to deternpine

fine-graine
for NLP.[26

Linguistsh
sentient/h
wide varie
types with
communic
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ave traditionally referred to aratherlimited set of semantic types such asinanimate/anim
iman; these have clear grammatical relevance and have proved adequaté,when describi
y of linguistic phenomena across many languages. Some lexical resources associate sema
certain semantic roles; for example, the Agents (animate, intentional/initiators) of verh
ition are expected to be sentient (prototypically human). In this'part of ISO 24617, it is
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to resolve the question of whether this kind of semantic type information is

a consfraint imposed on fillers of the Agent role by communicatidnverbs,

hilment afforded by them, or

simplyla shorthand for describing the set of properties.shiared by most fillers of this role.

match expected constraints on the semantieitype of a role is often used as a trigger] for
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When dedling with more complex situations, the interplay between semantic roles beco
correspondlingly more complex. Let usitake commercial transactions as an example. These inv
a minimurh of four participants, which can be labelled Buyer, Seller, Goods, and Services, and
transfers df ownership, which we(will call Goods_transfer and Money_transfer, and each transfer
an Agent/$ource and a Recipient."When using the verb buy, the agency of the Buyer is profiled
the Seller 4nd the money transfer are de-profiled, but when the verb sell is used, the converse is t
PropBank [EngVallex) label$)the Agent Arg0O (ACT), the Theme (either Goods or Money), Argl (P
and the Re¢cipient Arg2)(ADDR) for both transfers. FrameNet takes a different approach and la
the participants withithe frame-specific semantic roles Buyer, Seller, Goods, and Money, regardleq
whether tHey are Agents, Recipients, or Themes.

7.3 The

role of context in semantic role assignment

Although it is often assumed that semantic roles are assigned solely by the lexical properties of the
predicate, it appears that contextual factors also play a role in this process. A case in point involves verbs
that allow optional agency in their subjects; this appears to be licensed by the inherent properties of the
argument fillers (either the filler of the subject role or that of a different role) and/or other contextual
cues such as adverbial modification, purposive constructions, and pragmatic inferences.

The following are examples from Van Valin and Wilkins (1996),[69] and Wechsler (2005).[Z0] The analysis
of the examples varies according to the underlying assumptions about verb senses, the verb lexical
representation, and the background knowledge at play.

(17a) The thief broke the window.
(17b) The baby broke the window.
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(18a) John hit the ball.

(18b) John hit a lamppost.

(19a) The sun disappeared behind the mountain.

(19b) John always disappears when work is mentioned.
(20a) John rolled down the hill.

(20b) John rolled down the hill as fast as he could in order to get to the road before the bikers got there.

Thip calls foran approach to semantic role analysis thatincorporates arich characterizationiofjcontextual
strycture that is compatible with compositional processes.

7.4 Fuzzy boundaries between roles

It i§ sometimes quite difficult to decide on a semantic role label for a pafticular participant in an
eventuality. The classic definition of a Patientis thatitundergoes a fundamental change of state. Changes
of lpcation are not usually considered to be fundamental enough to warrant a Patient label, [so items in
motion are typically labelled Themes instead of Patients. However, if-someone is tarred anfl feathered
and|ridden out of town on a rail, the question arises as to whether 0r, not tarring and feathering would
so gffect the victim that they would be labelled a Patient rather thai'a Theme. Annotators have to make
many subtle judgements such as this when faced with individual)sentences, and the distinctign between
Pat]ent and Theme can vary depending on the annotator’s stbjective interpretation of how affected a
parficipant is by the eventuality. Distinctions between,Agent and Cause or Agent and Stimulus might
depend on an annotator’s subjective interpretation of,how intentional a participant’s actigns are; for
example, annotators disagree as to whether entities:that are not affected in their physical integrity but
undergo termination of their functionality as a result of the event should be labelled Patient,

7.5 Multiple classification

Annotators also have to make subtle judgements when they annotate contexts where one participant
appears to share entailments belonging to different roles. For example, in (21), the subject ¢an be said
to share entailments belonging to'both the Agent role and the Experiencer role. In such capes, LIRICS
allows the assignment of multiple‘'semantic roles to a participant.

(21) The tourists admired the-painting.

7.6 Inheritancexelations between semantic roles

Givén that different semantic role resources might choose to define semantic roles at diffgrent levels
of granularity,(inheritance relations naturally arise as a vehicle for mapping between the different
respurcessA.lot of traditional research on semantic roles assumes a hierarchy of semantic|roles with
strgngentailment relations, but such an approach might not be appropriate in all semantic flomains in
all languages. For illustrative purposes, this subclause describes a thematic role hierarchy that has been
devetoped-for VerbNetamd-was imspired by the mapping between VerbNetamd HIRTES {rotall systems
use an explicit hierarchy, e.g. EngVallex uses only a flat list of semantic roles). It offers fine-grained roles
that can highlight subtle differences in the behaviour of individual verb classes, coarse-grained thematic
roles that can be used to describe the most general aspects of verbal behaviour, and an intermediate
level that is maximally descriptive of verbal behaviour while also generalizable beyond specific verb
classes. With this hierarchy, users can select the level of granularity that suits their task best. A coarse-
grained superordinate role can be used in place of a finer-grained role for tasks that require a roleset,
which in turn has the broadest coverage across all verbs; conversely, fine-grained and class-specific
roles can be used for tasks that benefit from information that helps to differentiate between classes
of verbs. The VerbNet thematic role hierarchy is given in Figure 2. Further description and examples
illustrating several hierarchy components follow.
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Figure 2 — The VerbNet thematic role hievarchy

chy begins with a root node of Participantlé3], which“dominates the proto-roles Actor
64], Other meta-roles immediately below Participant include Place and Time. These r

Fectional roles as well as Paths. Undergoer codld be extended to include Manner and Attri
hre not in a parent-child relationship can-¢o-occur; for instance, Agent and Patient co-o¢cur
but Patient and Experiencer (a child of Patient) never co-occur. Parent-child relationships

are governed by additional restrictions placed \én the lower node, and in principle, nodes that include

restriction
nodes plus

The highes
previously
For examp
of Patient
is a Patien
affected by
will be sp4d
+informati

5 can be thought of either as named:semantic roles, such as Recipient, or as higher-level pafent
feature sets (for Recipient, Goal'[+concrete][+animate]).

t levels of this hierarchy, er'the superordinate roles, are applicable to all verbs. As has Heen
made clear, the additiofi of restrictions to these roles forms the basis of subordinate rales.
e, in the hierarchy, Experiencer is subordinate to Patient, and therefore inherits all featyres
but is characterized by the additional restriction +awareness; accordingly, an Experiencer
who is aware ofthe process denoted by the verb that the participant is undergoing and is
 it. The role Patient is underspecified for awareness. In some cases, the subordinate rples
cific to certdin event classes; for example, Topic is a Theme with the additional restriction
n_contefit)and a Topicis thereforea Theme in events ofinformation transfer or communication

verbs. Examiningthe PropBank annotations reveals that Topics are generally realized syntactically as

“that” clau
as noun pk

bes/Or ‘eventualities, e.g. ‘She said that she would go’, while Themes tend to be entities realjzed
rases. Keeping the roles distinct can facilitate automatic classification based on syntdctic

constituent types.

The hierarchy provides the user with flexibility in using the resource, and this flexibility also facilitates
mapping between other semantic resources, as described in Annex B.

8 Guidelines for developing new semantic role frameworks for languages
and/or domains

8.1 General

A recommended and speedy approach to creating an interoperable semantic role labelling scheme is
to start with a framework that has already been defined, and to show how it can be applied to a new

16
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language or domain. It is likely that certain modifications will be needed to fit this scheme appropriately
to the new application area, and documentation of these modifications and of any other variations is
crucial for ensuring interoperability. The next subclause, 8.2, describes the results of mapping between
LIRICS and VerbNet semantic role definitions, and is an example of how this could be presented.

8.2 Mapping from VerbNet to LIRICS

A systematic comparison of VerbNet (VN) with another semantic resource, LIRICS (Linguistic
Infrastructure for Interoperable Resources and Systems, described in detail in Annex A), reveals the
differences in granularity between the semantic roles of the two resources, and demonstrates the utility
of ajpi i ; i i T potentially
serying as an ISO standard set of semantic roles, and was therefore intended to be general enough to
ractical for a wide variety of annotation and event types. VerbNet was created as‘@yrespurce for a
varjety of NLP tasks and is organized into verb classes; the semantic roles in VerbNet-differ in several
keylaspects from those of LIRICS. The comparison between LIRICS and VerbNetoles is frovided in
Table 1. Notice that VerbNet has roles that do not have a mapping to a LIRICS role)as well as sgveral roles
thaf map to a single LIRICS role. This sometimes reflects the greater specifi¢ity of VerbNet yoles: these
can|be unique to certain event types, and they are therefore not included.in the LIRICS set of roles.[2]

Table 1 — Original mapping from VerbNet semanticroles to LIRICS

VNRole LIRICS Role VNRelés ctd. LIRICS Roles ctd.
Actor Agent Patient Patiellnt
Actorl Agent Patientl Pivo
Actor2 Partner Patient2 Patient
Agent Agent Predicate —
Asset Amount Product Result
Attribute Attribute Proposition —
Beneficiary Benefieiary Recipient Goal
Cause Cause)Reason Source Source, Initiall Location
Destination Findl_Location Stimulus Themle
Experiencer Pivot, Patient Theme Theme
Extent Amount, Distance Themel Themle
Instrument Instrument Theme?2 Themle

The ideal set of semantic roles should be able to label the arguments of any relation concisely; however,
what this set of roles should be has long been a subject of dispute in the linguistic community. fome of the
rolg choicesfin VerbNet reflect differences in the syntactic patterns of coarse-grained and fipe-grained
rolgs; for.example, the fine-grained role Topic, which is specific to verbs of communication, is jmore likely
to be réalized in the form of a complement clause, unlike the more coarse-grained role Thenje, which is
moyeTikely to be realized in the form of a noun phrase. LIRICS does not draw any distinctionf related to
syntactic structure. Defining the mapping to the LIRICS roles was beneficial to VerbNet in many ways,
since it encouraged discussion on, and clarification of, the semantic role definitions, and ultimately led to
a simplification of the framework. Actor, Actorl, Actor2 were dropped completely, and all of the Themel,
Theme2, Patient] and Patient2 roles were also dropped in favour of the Co-Theme and Co-Patient for
the second mention of the related role. The LIRICS Partner role was seriously considered, however,
given the possibility of plural Agents and plural Patients occurring in the same sentence, there was a
concern Partner could be ambiguous. The LIRICS Pivot role was adopted for verbs of possession. It was
eventually decided to keep Experiencer/Stimulus, but they are now restricted to a smaller set of verbs
where more narrowly defined definitions of the roles clearly apply. The new mapping that results from
these changes is set out below in Table 2. A few minor differences remain: they include different uses of
Extent and Amount, and differences in granularity represented by different names for Destination and
Final_Location, Product and Result, and a few others.[3]
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Table 2 — Revised mapping between VerbNet and LIRICS

VerbNetRole LIRICS Role VerbNetRoles ctd. LIRICS Roles ctd.

Agent Agent Theme Theme, Pivot

Co-Agent Partner Co-Theme Partner

Asset Amount Topic Theme

Attribute Attribute Product Result
Beneficiary Beneficiary Predicate —

Cause (‘ancn’ Reason Dnr‘ipianf Goal
Destination Final_Location Source Source, Initial_Logatign
Expriencer Pivot, Patient Stimulus Theme

Hxtent Amount, Distance Patient Patient
Insfrument Instrument Co-Patient Partner

Keytointegratingan ISO standard set of semanticroles within the organization ofan application-oriented
semantic rple framework like VerbNet is a mapping to the standard that will make it possible to fake
advantage [of the strengths of a set of roles applicable to all verbs, while maintaining the practicalities

associated
of VerbNet
because m
such as Fr
more semd
hierarchy
grained ley
grained ley

a) He tall
Fr
Ve
Ve
— LI
b)

— Fr

Ve
Ve

He senlt the letter to Mary.

with roles that help to distinguish certain classes of verb. A sentantic role hierarchy, like
(described in B.3.2), can help to facilitate mapping across résources of differing granula
pre fine-grained roles can be used when mapping to resournces of greater semantic specifi
hmeNet, while more coarse-grained roles can be used:when mapping to resources that
ntically general. The examples set out below showthow the current VerbNet thematic
hllows different levels to map more appropriatelycto different resources. Notably, the f
rels of the VerbNet thematic roleset largely overlap with FrameNet, while the more coa
els of the hierarchy largely overlap with LIRIES.

ted about politics.

hmeNet (Statement frame): Hesprarer talkedreLaTion about_politicstopic
rbNet Fine-Grained (Talk-37.5): HeagenT talkedrgLaTioN @about_politicstopic
rbNet Coarse-Grained (Tatk'37.5): HeagenT talkedrgLaTion about_politicsTHEME

RICS: HeagenT talkedrgLATION @about_politicsTHEME

hmeNet (Sending frame): HesgnpgR sentreLaTioN the_letterrypme to_MaryRrEgciPIENT
rbNet Fihe*Grained (Send-11.1): HepgenT sentreLaTION the_letterryeme to_MaryrecipiENT

rbNet(Coarse-Grained (Send-11.1): HepgenT sentreLaTION the_letterryeme to_MarygoaL

that
rity,
City,
are
role
ne-
'se-

1

LI

c) Theco

Ve
Ve

18

RICS—He A ENT SEeMtRELATION the_tetterTREME to-MaryGoar

ntractor builds houses.

FrameNet (Building): The_contractoragent buildsrgLaTioN houseScREATED ENTITY

rbNet Fine-Grained (Build-26.1): The_contractoraggnT buildsreLaTion housespropucT

rbNet Coarse-Grained (Build-26.1): The_contractoragent buildsreraTion housesresuLT

LIRICS: The_contractoragent buildsreLaTioN housesRgsuLT
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Annex A
(informative)

Specification of ISO semantic roles

The LIRICS description model and semantic roleset incorporate important findings from.other projects,
including FrameNet, PropBank, and VerbNet, in the same area, and take a step forward by providing a
conjplete set of semantic roles without redundancies, defined as purely semantic concepts iy virtue of
a sdt of distinctive semantic properties. The LIRICS model encompasses different levels of granularity
that enable hierarchical structures of semantic roles and make this model.égtendable and attractive
for [many applications. It has been established that the LIRICS semantic rpleset can be uged reliably
for lannotation purposes, and annotators demonstrate substantial agreement using the [IRICS data
catggories.

The aim of the EU-funded LIRICS project, which was set up as aspin-off of ISO TC 37/SC 4, i{ to explore
the|possibility of establishing sets of annotation concepts, defined in accordance with ISO 12620 as so-
called data categories, for syntactic, morpho-syntactic, andssemantic annotation, and lexicpl markup.
In fhe section of the project that addresses semantic annotation, several approaches anpd existing
annjotation schemes for semantic role labelling are analyséd and compared as to

— |description model,

— |granularity,

— | definition of semantic roles, and

— |consistency and reliability of annotation.

On the basis of this study, it was‘concluded that semantic roles should be defined

— |as neither syntactic norleXical structures, but as semantic categories,

— | by virtue of distinctive semantic properties,

— |not as primitiyes-but as relational concepts that link participants to events, and
— |as generally-applicable rather than restricted to only a few specific verb, noun, or adjectjve classes.

LIRJCS specifically defines semantic roles as relational notions that link a participant to sqme real or
imalgined‘event, state or fact (‘event’), and describes the way the participant is involved, rafher than a
paljtgicipant’s internal properties (such as sentience). Starting with the most frequently used roles (e.g.
Agent, Theme, and Patient), a list of entailments was established for each role; they apply to a participant
in that role, regardless of the type of event. The boundaries between roles were examined with a view
to designing a maximally complete and minimally redundant roleset, and these entailments were
converted into a set of properties, for example, [+intentionality], [*independent existence].

Table A.1 — Semantic properties for Theme and Result roles

Theme Result
- intentionality - intentionality
- affectedness - affectedness

+independent existence |- independent existence
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Table A.1 illustrates the differences between Theme and Result in terms of these properties, and this is
how a set of 29 ‘high-level’ roles was constructed.[34] [35]

NOTE LIRICS defines 11 roles which are central to any event (e.g. Agent, Theme, and Patient), 10 adjunctroles
(e.g. Time, Location, and Manner) and eight sub-roles for Time and Location (e.g. Duration, Frequency, and Path).
For definitions and illustrative examples of each individual semantic role, see References [34] and [35].

Table A.2 lists the definitions of the LIRICS semantic roles in the form of ISO data categories.

Table A.2 — LIRICS semantic roles, defined in the format of ISO data categories

agent

Definition Participant in an event who intentionally or consciously initiates an event, and whe-eXis{s
independently of the event.

- Source Adapted from Dowty [1989],[Z1] EAGLES, SIL, Sowa [2000],[Z2] and UNL

Explanation An agent may be animate, or only seemingly so, or perceived as animate;this is to ensursg
that cases of nonhuman agency such as a robot or an institution will notbe excluded fromn
being able to initiate an event (e.g. ‘GM offers rebates on its new models’).

Example ‘John [agent e1] built el the house’

beneficiary

Definition Participant in an eventuality that is advantaged or disadvantaged by the eventuality, and
that exists independently of the event.

- Source Adapted from EAGLES, Sowa [2000],[Z2] and UNL

Explanation The roles of beneficiary and recipient differ in that the recipient is the ultimate target ofpn
action, whereas a beneficiary is not. They al$g differ in that the role of recipient is the ul{i-
mate goal of an action, whereas that of beneficiary is not. Furthermore, a recipient cannqt
take partin a state.

Example ‘John sold el the car (for a friend [beneficiary el])’

‘He gave el his life for his country [beneficiary el]’
cause

Definition Participant in an eventthat initiates the event, but does not act with any intentionality of
consciousness; the pakticipant exists independently of the event.

- Source Adapted from SII{(‘Causer’) and Sowa [2000][Z2] (‘Effector”)

Explanation Except for the lack of intentionality of the participant, this semantic role is very similar tp
that of the.agent, and in fact shares all its other properties. The role of cause can often be
identified With verbs of initiation or causation such as ‘to cause’, ‘to produce’, ‘to start’, ‘tp
origimate’, ‘to occasion’, and ‘to generate’.

Example ‘The(wind [cause el] broke el the window’

‘His talk [cause el] produced el a violent reaction e2 from the crowd.’
goal

Deflnltlon Fdl LiLipdllL ill dIl TVCIIL Llldl, ib L}lC (llUll'lULdLiVC, llUll'LClllpUl dl) Ulll.‘l lJUillL Uf dll dC LiUll, L}l..
participant exists independently of the event.

- Source Adapted from Sowa [2000][Z2]

Explanation Goal differs from beneficiary in that there need not be a clear benefit or disadvantage for
the participant; moreover, only events can have a participant towards whom the action is
directed.

Example ‘(The executive [agent e1]) recalls el ((Mr Corry [agent e2] whispering e2 (to him and oth-
ers [goal e2]) [theme el]).

instrument

Definition Participant in an event that is manipulated by an agent, and with which an intentional act is
performed; it exists independently of the event.
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Table A.2 (continued)

- Source Adapted from EAGLES (‘Implement’), SIL, Sowa [2000],[Z2] and UNL

Explanation Some [Loos et al. 2004][Z3] would define instrument more simply as an inanimate object
used to implement an event. However, it is clear that the semantic role of instrument

can also be animate (e.g. ‘The woman was dragged by her horse [instrument] for several
meters’, or even ‘John [instrument] threw himself at the door in a rage’), and can also take
partin a state as well as an event (e.g. ‘The tarpaulin is tied down with rope [instrument]’).

Example ‘He opened el the door with the key [instrument e1]’

‘(The brick [instrument el] [cause e2]) hit el the window and shattered e2 it’

partner
Deffinition Participant in an event that is intentionally or consciously involved in cartying ot the
event. Participant is not the principal agent of the event and exists independently of the
event.
- Squrce Adapted from FrameNet, PropBank, and UNL
Exglanation The semantic role of partner mainly differs from that of agentin’that the participant in

question is performing the action in accompaniment to the-agent, and is not the grimary
focus. Sometimes partner is also known as ‘accompaniment”(SIL and Sowa, 200().[Z2] UNL
distinguishes the roles co-agent and partner, but this distinction is felt to be unclear.

Exgmple (Libyan leader Muammar Gaddafi [agent e1]) publicly{manner el] announced el|(his com-
mitment e2) (to dismantle e3) (WMD programs[patient e3]) (in his country) [lo¢ation e3]
[theme e1] [purpose e2]) following (negotiations’e4 (with US and UK authorities | partner

e4]) [reason el])

patient
Deffinition Participant in an event that undergoes a change of state, location, or condition, ig causally
involved or directly affected by other participants, and exists independently of the event.
- Sgurce Adapted from EAGLES, Sowa {2000],[Z2] and UNL
Exglanation Patient is distinguished froim the semantic role of theme by the fact that it is strujcturally
changed or affected hythe event.
Exqmple (White women [agentel] [agent e2]) serve [el] (tea and coffee [theme e1]), and then wash
[e2] (the cups and saucers [patient e2]) (afterwards [time e2])
pivot
Deffinition Participantin a state that is characterized as being in a certain position or condition

throughout that state, and has a major or central role or effect in that state. A pivjot is more
central to the state than a participant in a theme role and exists independently of the state.

- S¢urce Webster New Collegiate Dictionary [1976]
Exdqmple (Vicar Marshall [agent el, pivot e2]) admits [e1] (to mixed feelings [e2] (about this issue
[theme e2]) [theme e1])
purpose
Deffinition Set of facts or cir;cumstances that an agent wishes or intends to accomplish by pgrforming
- Source Adapted from EAGLES and UNL
Explanation The notion of purpose implies intentional action. This property of purpose makes it impos-

sible to have this semantic role in a state. The role of purpose differs from that of reason in
that purpose describes the aims of an agent, whereas reason indicates why the event is car-
ried out or the state is true. Contrast the following examples: (a) ‘The authorities extradited
him to the US for drug trafficking [reason]’ and (b) “The authorities extradited him for trial
[purpose] in the US’.

Example ‘(The robber [agent e1]) (tied e1) Harry [theme e1] (to the chair [final-location el]) ((to stop
e2) him [theme e2] (from getting away [purpose e2]) [purpose el])’
reason
Definition |Set of facts or circumstances explaining why a state exists or an event occurs.
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Table A.2 (continued)

- Source Adapted from Sowa [2000][Z2] (‘Matter’) and UNL

Explanation The role of reason can be distinguished from that of purpose by the fact that the latter
indicates the objective or goal of an agent that acts intentionally. However, the role of agent
is not applicable to states. Reason is also different from manner and method in that reason
describes why the event is being carried out, while manner and method describe how it is
being carried out.

Example ‘People love giant pandas because they look like teddy bears [reason]’

‘Due to the spray from the hose [reason] the ink ran down the page before she could read it.’
result

Definition Participant in an event that comes into existence through the event; it indicates a-tethminfal
point for the event: when that is reached, the event does not continue.

- Source Adapted from Sowa [2000][Z2]

Explanation Result is the completed point of a process and, unlike goal, is dependent an the event for |ts
existence.

Example ‘(Within the past two months [duration e1]) (a bomb [cause e1]) exploded el (in the offides
of El Espectador in Bogota [location el]), (destroying e2 (a majorpart of its installations
and equipment [patient e2]) [result el])’

setting

Definition Set of (non-locative and non-temporal) facts or circurhstances of the occurrence of an event
or a state.

- Source Adapted from EAGLES (‘Scene’), UNL (‘Condition’); and FrameNet (‘Circumstances’)

Example ‘(A number of medical and agricultural research centers [pivot s1][instrument e1]) had sfL
(the potential [attribute s1]) to be used elifin BW research [setting e1]).

source

Definition Non-locative, non-temporal starting-point of an event. The source exists independently of
the event.

- Source Adapted from Sowa [2000]

Example ‘(Eaton [beneficiary el}).earned el (from continuing operations [source e1])’

theme

Definition Participant in astate or an event that (a) in the case of an event, is essential to the event
taking place/birt' does not have control over the way the event occurs and is not structurglly
changed by tle event, and (b) in the case of a state, is characterized as being in a certain
position orcondition throughout the state, and is essential to the state being in effect buf
not aS.central to the state as a participant in a pivot role. The theme of a state or event
existSindependently of the state or event.

- Source Adapted from EAGLES, Sowa [2000], and UNL (‘Object’)

Explanatio The Theme role is distinguished from the Patient role by the fact that it is not structurally

T changed by the event or in the state in which it occurs.

Example ‘(One man [agent e1]) wrapped el (several diamonds [theme e1]) (in the knot of his tie

[final-location e1])’
time

Definition Participant that indicates an instant or a time interval during which a state exists or an
event takes place.

- Source Adapted from EAGLES, SIL, Sowa [2000], and UNL

Explanation As with location, time is divided into three subroles: beginning, end, and duration.

Example ‘(Right now [time e1]) ((about a dozen [amount el]) standardiseatories [agent e1][agent
e2], (in the US. Canada and Britain [location e1]), (are racing [e1]) (to unmask e2 (other
suspected tumour-suppressing genes [theme e2]) [purpose el]’
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Table A.2 (continued)

manner

Definition The way or style of performing an action or the degree/strength of a cognitive or emotional
state.

- Source Adapted from EAGLES and UNL

Explanation The role of manner differs from that of instrument in that the former describes an event as
a whole, whereas the latter characterizes one of the components of the event or state. Man-
ner is abstract, whereas instrument is concrete. The latter also differentiates instrument
from means and method. The role of manner includes secondary effects (quietly, loudly),
and general descriptions comparing events or states (1n the same way). It may,alpo indicate
salient characteristics of theme, experiencer, agent etc. (e.g. coldly, deliberately, gagerly, and
carefully).

Exqmple ‘The tiny stick (was fastened s1) tightly [manner s1] to his wrist.’

medium

Deffinition The physical setting, device, or channel that allows an event to take place.

- Squrce Adapted from Sowa [2000]

Exglanation The semantic role of medium and that of instrument are Similar. The main differgnce is that
an instrument is intentionally used by an agent, wheréas a medium can occur in p non-
intentional event, as the example given below illustrates.

Exdmple ‘The students accidentally heard el the news_en\(the radio [medium el])’

means

Deffinition Procedure for performing an action in terms of component steps, or a methodology by
which an intentional act is performed by an agent. A means does not necessarily exist inde-
pendently of the event.

- Squrce Adapted from UNL

Exglanation Means differs from instrupient in that the former describes possible activities afjd methods
for doing something that may have no existence independent of the event, while the lat-
ter describes previouslyexisting tools. This distinction is exemplified by (a) ‘I sliced the
cucumber in 1/8th(inch slices with a knife [instrument]’ and (b) ‘I sliced the cucymber in
1/8th inch slices by marking the intervals with a ruler [means]’.

Exdmple ‘The mayor delayed el the ribbon ceremony (by pretending to be ill [means e1])’

‘He had to-button el his sleeve (by holding e2 the cuff in his mouth [means el])’
location

Defjinition Place where an event occurs, or a state is true, or a thing exists.

- Squrce Adapted from EAGLES (‘Place’), SIL (‘Locative’), and Sowa [2000]

Exglanation

Exgqmple ‘Here [location el] is s1 (an example [theme s1])’

‘She was cooking el (in the kitchen [location e1])’
initial-location

Definition Participant in an event that indicates the location where an event begins or a state becomes
true; initial-location exists independently of the event.

- Source Adapted from EAGLES, Sowa [2000] (‘origin’), and UNL (‘Initial Place’)

Example ‘(Half way out of the harbour [initial-location s1]) the sea becomes s1 really deep’

final-location

Definition Location where an event ends or a state becomes false; final-location exists independently
of the event.

- Source Adapted from EAGLES, Sowa [2000] (‘Destination’), and UNL (‘Final Place’)
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Table A.2 (continued)

Example ‘(One man [agent e1]) wrapped el (several diamonds [theme el]) (in the knot of his tie
[final-location el])’
distance
Definition Length or extent of space that plays a role in an eventuality.
- Source Adapted from WordNet
Example ‘missiles [pivot s1] (capable s1) of (travelling e1) (more than 300 km [distance e1])’
duration
Definition Length or extent of time during which an event occurs or a state is true.
- Source Adapted from WordNet
Example ‘Terry [agent el] jogged el (for two hours [duration el])’
‘I flew el to Hong Kong (in less then 10 h [duration e1])’
initial-time
Definition Indication of the point in time when an event begins or a state becomes true.
- Source Adapted from EAGLES, Sowa [2000], and UNL
Example ‘(Harry [agent e1]) (teaches el) (on Friday (from 14:45 [initialstime e1]) (to 12:30 [final-
time el]) [time el])’
final-time
Definition Indication of a point in time when an event ends or'a‘State ceases to be true.
- Source Adapted from EAGLES, Sowa [2000], and UNL
Example ‘(Harry [agent e1]) (teaches el) (on Friday_(from 14:45 [initial-time e1]) (to 12:30 [final-
time el]) [time el])’
path
Definition Intermediate location or trajectorybetween two locations, or in a designated space, where
an event occurs.
- Source Adapted from Sowa [2000]
Example ‘(The baby [agent e1])xcrawled el (across the floor [path el])’
amount
Definition Quantity of sofnething other than time or space, or number of objects of a certain kind,
which plays'apole in an event or a state.
- Source Adaptedfroem PropBank (‘Extent’), FrrameNet (‘Amount’), UNL (‘Quantity’), Sowa [2000]]
(‘Am@unt’, ‘Measure’) and EAGLES (‘Quantity’)
Example ‘(The euro [theme s1]) (is worth s1) (nearly one and a half dollars [amount s1])’
{(A flight to Hong Kong [theme e1]) takes el (about 12 h [amount e1])’
'\/1\/1}\1’en the twins were born, (the number of kids [theme e1]) increased el (by two [amoulnt
2P,
attribute
Definition Property that an event or state associates with one of the other participants.
- Source Adapted from FrameNet (‘Parameter’), UNL, Sowa [2000], and EAGLES
Example ‘(We [agent e1]) will (paint el) (the front door [theme e1]) (dark green [attribute e1])’
Dutch: ‘(Zij [agent e1]) (stampte el) ([de korrels] patient e1) (fijn [attribute el])’

A.2 LIRICS related to VerbNet, PropBank, FrameNet, and EngVallex

Table A.3 relates the LIRICS semantic roles to roles defined in VerbNet, PropBank, FrameNet (comparison
between rolesets made possible due to the analyses made in the SemLink project.[36]), and EngVallex
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(=FGD/PDT). The table shows that the role of the LIRICS roleset is clearly comparable to that of VerbNet.
However, upon examining the definitions, it is seen that VerbNet’s roles are not purely semantic: they
are partly defined as syntactic or lexical structures, and the semantic differences between roles are not
captured. For example, VerbNet defines Agent as: ‘generally a human or an animate subject, used mostly
as a volitional agent, but also used in VerbNet for internally controlled subject such as forces and machines’.
Using ‘subject’ here, in the sense of grammatical subject, means that the definition does not apply to
passive constructions as in The horse was hit by the tractor, where the tractor should be assigned an

Agentrole.

Table A.3 — LIRICS semantics roles related to roles defined in VerbNet, PropBank, FrameNet,

and EngVatltex (=FGD/PDT)
VerbNet PropBank FrameNet LIRICS FGP/PDT
Aggnt Arg0, Argl Agent, Speaker, Cognizer, Commu- |Agent ACTor
nicator, Ingestor, Deformer etc.
Actpr Arg0 Avenger, Communicator, [tem, Par- |Agent ACTor ADDRessee
ticipants, Partners, Wrongdoer PATient
Actprl Arg0 Arguerl, Avenger, Communicator, |Agént ACTor
Interlocutorl, Participant 1 etc.
Actpr2 Argl, Arg2 Addressee, Arguer2, Injured Party, [Partner ADDReskee
Participant2, Partner2 PATient
Attribute Argl, Arg2 Attribute, Dimension, Extént, Fea- |Attribute ACMP
ture etc. EXTent
Berjeficiary Argl, Arg2, Audience, Beneficjdty, Benefit- Beneficiary ADDRespe
Arg3, Arg4 ted party, Goal, Purpose, Reason, BENefadtive
Studio
EFFect
Cauyse Arg0, Argl, Addressee, Agent, Cause, Commu- |Cause, Reason ORIGin
Arg2, Arg3 nicator’etc. CAUS
Dedtination Argl, Arg2, Arg5.|Addressee, Body part, Context, Final Location ACTor ADDRessee
Goal etc. PATient
AIM
Exgeriencer Arg(,AAxgl Cognizer, Experiencer, Perceiver Pivot, ACTor
etc. .
Patient
Extent Arg?2 Difference, Size change Amount, Distance | EXTent
DIFFerehce
Insfrumeént Arg?2 Agent, Fastener, Heating instru- Instrument MEANS
ment, Hot Cold source etc.
Locatiom ATgATEZ; ATtion;, ATed, Fixedtocatiometc: tocation to€
Arg3, Arg4, Arg5 DIR1
DIR2
DIR3
Material Argl, Arg2, Arg3 |Components, Ingredients, Initial Source ORIGin
entity, Original, Resource, Under-
goer
Patient Arg0, Argl, Arg2 |Addressee, Affliction, Dryee, Patient ADDRessee PATient
Employee, Entity, Executed etc. EFFect
Patient1 Arg0, Argl Concept 1, Connector, Fastener, Pivot PATient
Item, Item 1, Part 1, Whole patient
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Table A.3 (continued)

VerbNet PropBank FrameNet LIRICS FGD/PDT
Patient2 Arg2, Arg3 Concept 2, Containing object, Item |Patient PATient
2, Part2
Predicate Argl, Arg2 Action, Category, Containing event . PREDicate
etc.
Product Argl, Arg2, Arg4 |Category, Copy, Created entity etc. |Result EFFect
Proposition Argl, Arg2 Act, Action, Assailant, Attribute ACTor
ete — PATient
Recipient Argl, Arg2, Arg3 |Addressee, Audience, Authorities, |Goal ADDRessee
Recipient BENefactive
Stimulus Argl Emotion, Emotional state, Phenom- | Theme ACTor
enon, Text
Theme Arg0, Argl, Arg2 |Accused, Action, Co-participant, Theme ACTor ADDRess¢e
Co-resident, Content, Cotheme etc. PATient
Themel Arg0, Argl Cause, Container, Phenomenon 1, Pivot PATient
Profiled item, Theme ORIGin
EFFect
Theme?2 Argl, Arg2, Arg3 |Containing object, Contents, Theme PATient
Cotheme etc. ORIGin
EFFect
Time ArgM TMP Time Time TWHEN TFHL
THL
THO
TPAR
TSIN
TTILL
Topic Argl, Arg2 Arct, Behaviour, Communication, Theme PATient
Content etc.
Asset Argl, Arg3 Asset, Category, Measurement, Amount PATient
Result, Value EFFect
Value Argl Measurement, Result, Value, Asset, |Amount PATient
Category EFFect
Source Arg2, Arg3 Role, Victim, Patient, Source, Path |Initial location PATient
startefc ORIGE
DIR1
— — Setting, ContainingEvent Setting
— — Means Means MEANS
— ArgM Manner Manner Manner MANNER
— ArgM Purpose  |Purpose Purpose Aim

The LIRICS set of semantic roles was evaluated with respect to redundancy, completeness, and reliability.
Redundancy was tested by

a) inspectingannotated data for the boundaries between semantic roles, aiming to avoid overlaps, and

26
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analysing the roleset using the defined set of properties and eliminating roles that are

not clearly

distinct in these terms. This led to the removal of a few roles such as Stimulus and Experiencer.
Stimulus overlaps with Theme, and Experiencer either with Patient in an event or with Pivot in a
state. The latter roles are broader concepts and, unlike Stimulus and Experiencer, are not restricted

to mental, psychological, or perception events/states.

The completeness of the defined set of roles was measured both theoretically by comparing observations
with the semantic rolesets defined in various other projects,[42] and empirically. For the empirical
evaluation of completeness and reliability, a multilingual test suite was constructed including English,
Dutch, Italian, and Spanish. FrameNet and PropBank data were used for English. Three texts (120

sen

rences) and 83 jsolated sentences were selected from the FrameNet corpus, and 355 sent

nces from

the
Ney
tak
the

It w
up v
tha
LIR
con

The
agr
(scd
the
whil
mot
spa

Sonpe situations, such as Reason vs. Purpose;-are ambiguous:

Int
‘the

Sing
par
ass
recq

The

terminal ‘point for the event (Goal).

PropBank data. For Dutch, 15 texts were selected from news articles, with a total of 260
Vs articles were also used to construct the Italian part of the test suite (101 sentences); a
bn from the Italian Treebank corpus. For Spanish, the test suite contained 189 sentérices
Spanish FrameNet corpus.

as found that, in the material taken from FrameNet or PropBank data, the Semantic roles
vith FrameNet or PropBank tags could be reliably re-annotated using the LIRICS roleset. T
had not previously been annotated could also be completely taggedwith the LIRICS rol
[CS roleset can therefore be considered to be (relatively) completé~(For completeness ¢
paring other projects, Petukhova et al. (2007)[42] is referred hefe.)

usability and reliability of the defined tagset were investigated by measuring inteq
bement using the standard Kappa statistic. [t was found thatannotators reached substantia
res between 0,61 and 0,8) to perfect agreement (between 0,81 and 1,00) annotating sem
exceptions were Instrument, which was often confused with Means and with Medium, §
ch was sometimes confused with Reason. (The definitions of these roles have since been
e sharply, and the annotation guidelines improved to avoid these confusions.) It was alsog

(A.1) Laws exist to prevent crimes,

his particular case, itis not entirely clear without context whether ‘preventing crimes’ is g
existence of paws’ or a Purpase.

e LIRICS defines semdntic roles as a way in which a participant takes part in an ey

ciated with an event. For example, for verbs like ‘pay’, ‘supply’, and ‘provide’, a parti
pives something.can have two roles: not only Beneficiary, but also Goal:

(A.2) Germgny and China allegedly provided technical and material assistance to the Al-Fatd

participant the Al-Fatah program is clearly advantaged by the event (Beneficiary); it a

sentences.
hd all were
taken from

as marked
he material
es, and the
stimations

-annotator
agreement
hntic roles;
ind Source,
formulated
found that

fial and temporal roles (Location and Time, and their sub-roles) are easier to identify thap others.

Reason for

rent, and a

ficipant’s involvement is potentially manifold, a participant can have more than one sefantic role

Fipant who

h program.

so forms a
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Annex B
(informative)

Review of existing frameworks

B.1 Overview

There are durrently five English lexical resources that provide explicit semantic role labels for use in :{ata
annotation: FrameNet, VerbNet, LIRICS, EngVallex, and PropBank. (Note that NomBank, as a.comparion
to PropBafk, provides corresponding semantic role labels for noun predicates.[37]) Theseé resources
have been [created independently and with differing goals, but they are surprisingly compatible. Tihey
also differ [primarily in the granularity of the semantic role labels. PropBank uses,véry generic lapels
such as Arg0 and Argl, as in:

(B.1) President Bush has approved duty-free treatment for imports of certaintypes of watches.
REL: apprdved
Arg0: Presjdent Bush
Argl: dutyifree treatment for imports of certain types of watche$;

NOTE The other numbered arguments in PropBank, Arg2 to@Arg5, are quite verb-specific.

EngVallex yises non-numbered labels (e.g. ACT, PAT, ADDR, EFF and ORIG), which, with the exception of
the first two, make them more descriptive, irrespective of the verb they are the argument of. In addifion
to providipg several alternative syntactic frames_and a set of semantic predicates, VerbNet mgrks
the PropBgnk Arg0 as an Agent, and the Argl'ds a Theme. FrameNet labels them Grantor and Actjion,
respectively, and puts them in the Grant Permission class. The additional semantic richness provided
by VerbNet and FrameNet does not contradict PropBank and can be seen as complementary. Each of
these resofirces is discussed in the sucteeding subclauses, beginning with the most fine-grained pne,
FrameNet.|The LIRICS project, Linguistic InfRastructure for Interoperable ResourCes and Systqms,
has made g serious study of theseldifferent frameworks and of the theoretical linguistics backgro
Their conclusions, including a_set of Semantic Role definitions in the form of ISO data categories,|are
summariz¢d in Annex A and-¢an be found at

http://let.yvt.nl/general/people/bunt/docs/LIRICS_semrole.htm.

B.2 FrameNet

The Fram¢gNet, database is based on Fillmore’s Frame Semantics,[18] [19] [21] which asserts that much
of the lexic i i ir's (a
semantic frame) and the participants in it; these are given a frame-specific set of semantic role labels
(frame elements). For example, the Apply_heat frame is evoked by the words such as bake, barbecue,
blanch, boil, braise, broil, and brown (these are called lexical units); the frame elements of the Apply_heat
frame include the Cook, the Food, and the Heating Instrument. More traditional labels (see Table 1) for
the same roles might be Agent, Patient, and Instrument. The lexical units of Apply_heat all happen to
be verbs, but a frame can have lexical units of any part of speech.!) For example, a more complex frame,
Revenge, has lexical units such as revenge.n, avenge.v, retaliate.v, vengeful.a, and vengence.n; the frame
elements include the Offender, the Avenger, the Victim, the Injury, and the Punishment. A major goal of
FrameNet is to document all the syntactic patterns in which each lexical unit can occur (its valence)

1) Many of the nouns in FrameNet denote events and, like Achieving-first.invention.n, Assessing.evaluation.n, and
Awareness.comprehension, are derivationally related to verbs, but there are also other types of noun, such as Make-
agreement-on-action.treaty.n, Naturalfeatures. valley.n, and Part-inner-outer.exterior.n.
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by annotating example sentences from a corpus. For example, the following example sentence shows
annotation with respect to the frame evoking expression retaliated in the Revenge frame; the frame
elements Avenger, Injury, and Punishment are all annotated:

[avenger The USA] RETALIATED [injury against the harassment of its diplomats]
[Punishment by expelling 36 staff from the Iraqi embassy in Washington...]

FrameNet currently has 1 014 individual frames containing more than 11 500 lexical units, and of these,
more than 6 500 have been annotated to document their valence.

syecognized
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e onto the
bach frame,
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Age
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For
to 3
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then add explicit frame-to-frame and frame element-to-frame element relations that w

e frame elements that correspond to thematic roles (e.g. the frame Intentipnally_affect ha
hents Agent and Patient). The frame element Apply_heat.Cook inherits from Intention
nt, and Apply_heat.Food inherits from Intentionally_affect.Patient;-this inheritance corr
ct subtyping. The advantage is that Cook can be given a much more specific definition
ly_heat frame and still be recognized as a type of Agent via the fraine element relations, bu
pbme complexity of representation. Sometimes there are siniply no high-level roles that ¢
he more specific roles, and in these circumstances, the ipheritance relations are simply 1
example, the Similarity frame has frame elements Entityl and Entity2, which do not
ny of the usual thematic roles (LIRICS would label¢these Pivot and Partner). The 1,02
pciated with well over 9 000 frame elements, most’of which are linked to high-level ‘the

erarchy, linking more specific frames to more general ones. The top-level frames of thi$

buld create
hierarchy
5 the frame
ally_affect.
esponds to
within the
F at the cost
orrespond
ot filled in.
orrespond
frames are
matic role’

framme elements.[20]3)

The
the)

Frame Elements for an individual Frame are’classified into three levels, depending on How central

I are to the definition of the frame:

core [conceptually necessary for the definition of the frame (e.g Cook and Food in Afpply_heat),
which, in the case of verbs, usually;appear as arguments];

peripheral, that is to say, not specific to the frame, but providing additional informatipn, such as

time and place, and similarto adjuncts;

extra-thematic, that\is to say, not part of the current frame, but related to another [frame that
frequently co-occtrs with it. The database also contains relations such as ‘requires’ angl ‘excludes’
between frame elements of the same frame, representing dependencies between them.

ke Levin's vetb classes, lexical units are grouped into frames solely on the basis of havin
e semantics, without regard to similarity of syntactic behaviour. Sets of verbs with similz

g the same
r syntactic
bts of verbs
phasis on
bxt, and on
ere are still
many overlaps between verbs in the same Levm class and verbs associated with the same FrameNet
frame. For instance, the Levin Cooking 45.3 class contains all of the FrameNet Apply-heat verbs, except
for singe. It also includes a few additional, fairly infrequent verbs, many of which have to do with frying,
such as french-fry, oven-fry, oven-poach, overcook, overheat, pan-broil, and pan-fry, as well as a few rare
gems such as parch, rissole, scallop, and schirr. As might be expected, the greatest overlap between

2) Frame elements are given frame-specific names wherever possible, but there can be two distinct FEs in two
different frames with the same name; in other words, FE names are only unique within frames. For example, where
no suitably specific name suggests itself, FEs may be named Agent, Theme etc, even in lower-level frames.

3) Frame elements are given frame-specific names wherever possible, but there can be two distinct FEs in two
different frames with the same name; in other words, FE names are only unique within frames. For example, where
no suitably specific name suggests itself, FEs can be named Agent, Theme, etc., even in lower-level frames.
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FrameNet and Levin classes occurs with the Levin classes that are most semantically coherent. It goes
without saying that some Levin classes, such as Braid 41.2.3: bob, braid, brush, clip, cold-cream, comb,
condition, crimp, crop, and curl are not intended to be semantically coherent, and they have little overlap
with any FrameNet Frame. (See Reference [2] for a more detailed discussion of the similarities and
differences between Levin’s classes and FrameNet.)

B.3 VerbNet

B.3.1 Overview

VerbNet[13] [28] [29] [30] is midway between PropBank and FrameNet in terms of lexical specificity, pnd
is closer td PropBank with regard to its close ties to syntactic structure. It consists of hierarchidally
arranged Verb classes, inspired by and extended from Levin’s classification of English verbs [Levin,

1993].[74] 7]
classes. Ve
level of cla
an abstrac
positions a
(For other
the first fey
and syntac
for each cla
characteri’
and the sy
24 in total,
and possib
current stg

a)
b)

comm

roles t

components of some verb classes (e.g. Topie, which is restricted to verbs of communication);

roles {
predic

c)

d) rolest

The semanftic predicates deseribe the participants during various stages of the event expressed by

syntactic f]
3 965 verb|
groupings,
semantic ¢

'he Levin classes have 240 classes, with 47 top-level classes and 193 second- and third-1gvel
‘bNet has added almost 1 000 lemmas as well as over 200 more classes. Thene 1s now a foyrth
ses, and several additional classes at the other three levels. VerbNet adds toyeach Levin class
L representation of the syntactic frames, with explicit correspondences/between syntdctic

Ind the semantic roles they express, as in Agent REL Patient, or PatientREL into pieces for brpak.

extensions of Levin, see also References [33] and [75]) The original’Levin classes constifute
v levels in the hierarchy, with each class subsequently refined to-account for further semajntic
tic differences within a class. In many cases, the additional information that VerbNet provides
ss has caused it to subdivide, or use intersections of, Levin‘classes. Each class and subclags is
red extensionally by its set of verbs, and intensionally by adist of the arguments of those v¢rbs
htactic and semantic information about them. The argiiment list consists of semantic rqles,
including Agent, Patient, Theme, and Experiencer (for the complete list, see Reference [§6]),
e selectional restrictions on the arguments thatdre expressed using binary predicates. I its
te, VerbNet makes use of the following:

nly used, coarse-grained roles like those of LIRICS (e.g. Agent);

hat are specific to certain classes of\évents, and which are intended to convey key semaptic

hat are in part syntactically motivated (e.g. Predicate, which is used for classes With

htive complements);
hat are distinguished-byinternal properties of the participant (e.g. [+animate]).

the
rers
htes
and
sed

rame, and proyide’ class-specific interpretations of the semantic roles. VerbNet now coy
lexemes with*471 classes. There are explicit links to similar entries in WordNet, OntoN
FrameNet,xand PropBank. A primary emphasis for VerbNet is the coherent syntactic

on observ

haractetization of the classes that will facilitate the acquisition of new class members b3
le syntactic and semantic behaviour.

I
B.3.2 Syu'-r-an Eramaoc

CUALT LIV 1T 1 dilIvy

Each VerbNet class contains a set of syntactic descriptions, or syntactic frames, depicting the possible
surface realizations of the argument structure. These include constructions such as transitive,
intransitive, prepositional phrases, resultatives, and a large set of diathesis alternations listed by Levin
as part of each verb class. Each syntactic frame is associated with an explicit thematic grid consisting
of a set of semantic roles, such as Agent, Theme, and Location. The syntactic frame may specify other
lexical items required for a particular construction or alternation. Semantic restrictions such as
ANIMATE, HUMAN, and ORGANIZATION are used to constrain the types of semantic roles allowed in
the classes. The 36 semantic types are taken originally from the EuroWordNet Interlingua, and can be
viewed on the web.[6Z] They typically encompass literal meanings rather than metaphorical ones, and
should be thought of as preferences rather than as hard constraints. Each syntactic frame may also
be constrained in terms of which prepositions are allowed. Additionally, further restrictions may be
imposed on semantic roles to indicate the syntactic nature of the constituent likely to be associated with
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it. Levin classes are characterized primarily by Noun Phrase and Prepositional Phrase complements.
Several additional classes based on work by Korhonen and Briscoel32] have been added to the original
Levin classes, and many of these also include sentential complements. They refer only to the distinction
between finite and nonfinite clauses, as in the various subclasses of Verbs of Communication.[28]

B.3.3 Semantic predicates

Semantic predicates that denote the relations between participants and events are used to convey the
key components of meaning for each class in VerbNet. The semantic information for verbs in VerbNet is
expressed asa con]unctlon ofsemantlc predlcates such as MOTION CONTACT and CAUSE As the classes

3 e s. Verbs of
predicates
nt variable,
redicate is
nt. Version
k the verb

hd often with START(e), END(e) or DURING(e) arguments, to indicate that the semantic y
brce either at the START, the END, or DURING the related time period for the entire eve
pf VerbNet has 94 distinct semantic predicates, and an effort is currently under way to li
ses to the Omega ontology (0) and to create upper level nodes (0).

3.0
clas

B.3l4 Verb class hierarchies
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classes of VerbNet are organized hierarchically and numbered in such a way that cl
Fed class numbers have certain semantic and syntactic pfeperties in common; for e
ses numbered 9.1 to 9.10 are classes of verb that involve-Soime kind of placement event,[where one
ctis moved to a new location: Put, Put_Spatial, Funnel, Rut. Direction, Pour, Coil, Spray, Fill,|Butter, and
ket. This hierarchical organization of the classes facilitates machine-learning for a varjety of NLP

ap

simiji

Eac
Eac
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roled
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ications. If training data are sparse for a particular ‘class, it is possible to conflate thig
lar classes nearby in the hierarchy that share sithilar syntactic and semantic characteris

h individual class is also hierarchical in theehse that classes can include one or more ‘s
h child subclass inherits all of the information from its parent class: this includes compat
parent class’s syntactic frames, thematic roles, and semantic and syntactic restriction
s. The subclass also adds informatieirin the form of additional syntactic frames, themati
rictions. Verb members of a subelass are therefore compatible with all the behavioural i
bd in the parent class, and with the additional frames or thematic role information li
class. For example, in the Put-9:1 parent class, the thematic roles of Agent, Theme, and Desf
bd along with the syntacti€ frames NP V NP PP.Destination (I put the book on/under/near th
V NP ADVP (I put the book here/there). All of the verbs listed in the parent class are comp

class with
tics.

ubclasses’.
bility with
s on those
c roles and
hformation
sted in the
ination are
b table) and
atible with

these roles and syntactic_frames. The child class, Put-9.1-1, lists an additional syntactic framie NP V NP
(I stashed the book). Theverbs listed in this subclass are not only compatible with all of the information
listed in the parenticlass, but also with this additional syntactic frame. Conversely, the verps listed in
the[parent class_aré not compatible with the frame in the child class. The hierarchical natyire of each
clags allows for’a refinement of the information represented about verbal behaviour beyoni what was
repfesentediin Levin’s original classification. In Levin’s original classification, generalizations were
madle that-applied to ‘most verbs’, whereas the addition of subclasses allows for the behavipur of each
ind{vidual verb to be represented more precisely.

B.4 PropBank

B.4.1 Overview

By contrast with the objectives of FrameNet and VerbNet, the primary goal in developing the Proposition
Bank, or PropBank, was not lexical resource creation, but the development of an annotated corpus to be
used as training data for supervised machine-learning systems.[39] The first PropBank release consists
of 1 M words from the Wall Street Journal portion of the Penn Treebank II with predicate argument
structures for verbs, using semantic role labels for each verb argument. Although the semantic role
labels are purposely chosen to be quite generic and theory-neutral (Arg0, Argl, etc.), they are still
intended to consistently annotate the same semantic role across syntactic variations. It follows that the
Argl or Patient in John broke the window is the same window that is annotated as the Argl in The window
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broke, even though it is the syntactic subject in one sentence and the syntactic object in the other. The
primary goal of PropBank is to supply consistent, simple, general-purpose labelling of semantic roles
for a large quantity of coherent text to support the training of automatic semantic role labellers; the
Penn Treebank has supported the training of statistical syntactic parsers in the same way. PropBank
also provides a lexicon that lists, for each broad meaning of each annotated verb, its ‘Frameset’ [i.e. the
possible arguments in the predicate and their labels (its ‘roleset’)] and all possible syntactic realizations.
This lexical resource is used as a set of verb-specific guidelines by the annotators, and it is clearly quite
similar in nature to FrameNet and VerbNet although at a more coarse-grained level.

B.4.2 Arguments/Adjuncts

The PropHank-numbered arguments are meant to be interpreted in a predicate-specific man|ner,

whereas those in ArgM (Argument Modifier) have a global interpretation. PropBank is also morefocy

on literal

support verb constructions.

Because off the difficulty of defining a universal set of semantic or thematic roles ‘covering all ty
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more detaills, see Reference [89] and the online Frame Files.[67]

(B.2) Today

eaning than FrameNet, and pays less attention to clearly marking metaphorical usages

es, PropBank defines semantic roles on a verb-by-verb basis. An individual verb’s sema
are numbered, beginning with 0. For a particular verb, Arg0 is generally the argum
features of a prototypical Agent,[14] while Argl is a prototypiéal Patient or Theme.
generalizations can be made across verbs for the higher numbered arguments, altho
been taken to consistently define roles across members of'VerbNet classes. In additio
fic numbered roles, PropBank defines several more general ArgM roles that can apply to

ion.

es or roleset corresponds to a distinct usage of awérb. It is associated with a set of syntd
icating allowable syntactic variations in the expression of that set of roles, the Framg
bus verb may have more than one Frameset; when the differences in meaning are dist
Fequire different sets of roles, one for each\Frameset. The tagging guidelines include a v
scriptor field for each role, such as baket* for Arg0 and creation for Argl in the example be
ntended for use during annotation and as documentation, and do not have any theoret
n addition, each Frameset is complemented by a set of examples that attempt to cover
ntactic alternations afforded by-that usage. The example below the collection of Fram
a verb is referred to as a_Frame File. Furthermore, the neutral, generic labels facili
btween PropBank and otherymore fine-grained resources such as VerbNet and FrameNet,
l-Conceptual Structure‘and Prague Tectogrammatics.[46] While most rolesets have betw
ur numbered roles, ds many as six can appear, in particular for certain verbs of motion.

y whole grainsyaré freshly ground every day and baked into bread.

Table B.1 — Roleset bake.01

ROLES for bake.01 Roleset ANNOTATION: REL: bake.01

sed
and
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tic
t.
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hre similar to adjuncts, and include LOCation, EXTent, Adverbial, CAUse, TeMPoral, MaNneR,

ctic
set.
inct
brb-
ow.
ical
the
bset
[ate
and
een
For

A

B.4.3 Th

O.lbgl
ITEU. UARCT

Argl:creation Argl into bread

Arg2:source Arg2: whole grains

Arg3:benefactive

e argument/adjunct distinction in PropBank

The use of numbered arguments highlights PropBank’s approach to the argument/adjunct distinction;
for example, it uses unique predicate-specific numerical IDs to represent arguments, but a fixed set of
global (non-predicate-specific) labels to represent adjuncts. As illustrated in (2), the arguments (Arg0,
Argl, Arg2) are represented by a numerical ID while the adjunct (ArgM-TEMP) is represented by a global

label from
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a fixed pool of labels.

© ISO 2014 - All rights reserved


https://standardsiso.com/api/?name=6c2bac2bf5324861ad4dec9be7a610a7

1SO 24617-4:2014(E)

(B.3) [Argl The projector] was [REL broken] by [Arg0 Larry] [Arg2 with a hammer] [ArgM-TEMP
yesterday].

The use of numerical IDs for arguments can only be interpreted properly because the arguments are
individualised to the predicates, and because they are unique for a given predicate. It does not make
sense for adjuncts because they are repeatable, and are not individualised. A consequence of this is that
these unique IDs need to be interpreted differently for each different predicate, and even for different
senses of a predicate. This is illustrated in Table B.2:

Table B.2 — Predicate-specific numerical IDs for arguments

Arg0 Argl Arg?2 Arg3 Arg4 Arg5
lpiter.02 loiterer
eak.01 thing leaking substance leaked
regplace.01 replacer old thing New thing
trgnslate.01 translator thing changing end stage startstate
in¢rease.01 | causer of increase | thing increasing | Amount of increase | staxst point | end point
4end.03 causer of motion | entity in motion extent of motion, \{start point | end point | Direction

However, adjuncts are represented by a set of global labels that@are-equally applicable to all predicates.
Note that, strictly speaking, STR, NEG, MOD, and DIS are_not adjuncts, and are includefl for more
pragmatic reasons.

Table B.3 — Global labels for adjunct

Role Description Role Description
ADV Adverbial LOC Locatiyes

CAU Cause clauses NEG Negatipn

DIR Directionals PNC Purpose, nof reason
DIS Discourse markers PRD Secondary predicate
EXT Extent markers REC Reciprofals
LOC Locatives STR Stranded
MNR MNR markers TMP Temporal markers

FrameNet has a differgnt strategy for encoding the argument/adjunct distinction. FrameNef considers
all grguments for,a predicate as elements in a semantic frame. Arguments and adjuncts are nfot encoded
differently, as théy are in the PropBank, but FrameNet does make a distinction between core apd non-core
arghments; €his roughly parallels the argument/adjunction distinction. Core and non-core prguments
arelexplicitly listed in each of the semantic frames defined for FrameNet; for example, in the Commerce_
Buyj frame, the core arguments are Buyer and Goods, and the non-core arguments are Manfer, Means,
Money)Place, Purpose, Rate, Reason, Recipient, Seller, Time, and Unit.

In spite of its success in facilitating the training of semantic role labelling (SRL), there are several ways
in which PropBank could be more effective, as discussed below. PropBank lacks much of the information
that is contained in VerbNet, including information about selectional restrictions, verb semantics, and
inter-verb relationships, and we have therefore created one mapping between VerbNet and PropBank,
and another between VerbNet and FrameNet; this will allow us to use the machine-learning techniques
that have been developed for PropBank annotations to generate more semantically abstract VerbNet
and FrameNet representations. This, too, is discussed below.

B.4.4 Limitations to a predicate-specific approach

There is a widely acknowledged lack of consensus in the community on a specific set of semantic role
labels. PropBank avoids this issue by using theory-agnostic labels (Arg0, Argl, ..., Arg5) and by defining

© ISO 2014 - All rights reserved 33


https://standardsiso.com/api/?name=6c2bac2bf5324861ad4dec9be7a610a7

ISO 24617-4:2014(E)

thoselabels as having verb-specific meanings. Under this scheme, PropBank can avoid making any claims
about how any one verb’s arguments relate to other verbs’ arguments or about general distinctions
between verb arguments and adjuncts. However, there are several limitations to this approach. The
first is that it can be difficult to make role label-based inferences and generalizations based on role
models that are only meaningful with respect to a single verb. Since each role label is verb-specific, we
cannot confidently determine when two verbs’ arguments have the same role; and since no encoded
meaning is associated with each tag, we cannot make generalizations across verb classes. By contrast,
the use of a shared set of role labels, as in VerbNet, facilitates both inferencing and generalization. An
additional issue with PropBank’s verb-specific approach is that it can make training automatic semantic
role labelling (SRL) systems more d1ff1cu1t As with FrameNet a vast amount of data would be needed
to train theg-ve e 33 s e randate he-fire—

state-of-the-art SRL systems when tested on a novel genre, the Brown<‘corpus, during CoNLL 2005.(For
example, the SRL system, described in References [43] and [44], achjeves an F-score of 81 % when tegted
on the samg genre as it is trained on (WS]J); but that score falls to 68,5 % when the same system is tegted
on a differg¢nt genre (the Brown corpus). Better techniques for¢generalizing the semantic role-labelling
task are stjll needed in addition to the new DARPA-GALE genres, as in Reference [54]. It would als¢ be
advantagepus to be able to merge the FrameNet- and PrepBank-labelled instances to create a much
larger, morife diverse, and yet still coherent, training corpis.

B.5 EngpVallex

In the same way that PropBank was developed with the intention of mapping to the Penn Treebpnk
II phrase gtructure parses, EngVallex[16] was created to complement the Prague Dependency-skyle
annotation of English, namely the texts.0ofthe WS] portion of the Penn Treebank. It is based on the thqory
of valency|found in the Functional Génerative Description dependency framework,[49] and the main
objective was to ensure consistencyof semantic role annotation in the corpus. The roles, labels, lexicon
structure dnd annotation havebeen modelled on the PDT-Vallex, a valency frame lexicon for Czech.[52][The
Functional|Generative Description Valency Theory (FGDVT) is dependency-oriented: it ‘operates’ onfthe
tectogrampnatical layer, and-combines the syntactic and semantic approach for distinguishing valdncy
elements. The verb is considered to be the core of the sentence. Within this approach, syntactic as well
as semantik criteria-are used to identify verbal complementations. It is assumed that every (semantic)

two axes. and

free modif
a) the possibility of the appearance of the same type of complementation with the same verb, and
b) the possibility of the occurrence of the given complementation (principally) with all verbs.

Theotheraxisrelatestothedistinctionbetween (semantically) obligatoryand optional complementations
of the given unit; the determination of semantic (non)-obligatorinness is again based on a certain
operational criterion (the so-called dialogue test) proposed by ]. Panevova. Five inner participants
(arguments) are distinguished: Actor/Bearer (ACT), Patient (PAT), Addressee (ADDR), Origin (ORIG),
and Effect (EFF). The repertory of free modifications (adjuncts) is much larger than that of arguments;
for example, FGD distinguishes about 50 types of adjuncts. Adjuncts are always determined semantically:
their set might be divided into several subclasses, such as temporal (TWHEN, TSIN, TTILL, TFL, TFHL,
THO, TPAR, TFRWH, and TOWH), local (LOC, DIR1, DIR2, and DIR3), causal (e.g. CAUS for Cause, AIM,
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and CRIT for ‘according to’)) and other free modifications (e.g. MANN for general ‘Manner’, ACMP for
Accompaniment, EXT for Extent, MEANS, INTF for Intensifier, and BEN for Benefactor). Only arguments
(obligatory or optional) and obligatory adjuncts are considered to be an integral part of any verbal
valency frame.

The Prague Czech-English Dependency Treebank (PCEDTI25]) belongs to the family of Prague treebanks
(PDT, PADT, PEDT). The PCEDT is a parallel Czech-English treebank with valency information annotated
in both languages. Both this treebank and the PDT are annotated on three layers. On the lowest,
morphological layer, the lexical entry (usually represented by a lemma), and values of morphological
categories (e.g. person, number, tense, gender, voice, and aspect) are assigned to each word. At the
analytical layer, a sentence is represented as a dependency tree. Nodes of the tree represent tokens (i.e.

wold forms and punctuation marks) as they are found in the original sentence; no nodesaj
del¢ted. Where appropriate, edges usually represent a relation of formal dependency-wher
senpe to do so. An analytical function capturing the type of dependency relation betweenthe ¢
parentis also added. The highest (or ‘semantically deepest’) layer, which is called the*tectogi
laygr’, captures the deep (underlying) structure of a sentence. Nodes represent only au
wortds, but synsemantic (i.e. auxiliary) words and punctuation marks are net@epresented |
they only affect values of attributes of the autosemantic words they are attddlied to. At this la
attrjibutes are assigned to each node, one of the most important being the) (deep) functor th
the[tectogrammatical function of a dependent relative to its governot:-It is here that the valg
intq play, with each verb (the governor) and its dependents annotated for verb sense ang
framme assigned to each occurrence of every verb in the corpus. Theextracted valency frame
a vglency lexicon: PDT-Vallex for Czech and EngVallex for English. Since the data annotated
the[Penn Treebank WS] texts, each occurrence of a verb is also linked to its PropBank ann
appfropriate role in the frame file.

Tabje 2 provides an overview of the current status of the four afore-mentioned resource
exténsive annotated data.

Linking different frameworks

B.6.1 Overview

pings have been uséd)to leverage a mapping of the PropBank-annotated instances to t
meNet. This project is called Semlink.

.2 VerbNet-PropBank

Thg mapping between VerbNet and PropBank is in two parts: a lexical mapping and an

corpus~The lexical mapping is responsible for specifying the potential mappings between

e added or
e it makes
hild and its
ammatical
fosemantic
y nodes as
er, several
it captures
ncy comes
a valency
5 also form
consists of
tation and

that have

b map back
pe-to-type
Net. These
he relevant

bNet classes and sethantic role labels. Steps are being taken to extend this instance mapping to

annotated
PropBank

and| VerbNet for a given word; but it does not specify which of these mappings should be u

bed for any

given occurrence of the word. That is the job of the annotated corpus, which, for any given instance,
gives the specific VerbNet mapping and semantic role labels. This can be thought of as a form of sense-
tagging. Where a PropBank frame maps to several VerbNet classes, they can be thought of as more fine-
grained senses, and labelling with the class label corresponds to providing a sense tag label. The lexical
mapping was used to automatically predict VerbNet classes and role labels for each instance. Where the
resulting mapping was one-to-many, the correct mapping was selected manually (0). The usefulness of
this mapping for improving SRL on new genres is discussed in Reference [40].

B.6.3 VerbNet-FrameNet

The SemLink VerbNet/FrameNet mapping is in three parts. The first part is a many-to-many mapping
of VerbNet Classes and FrameNet Frames. It is many-to-many in that a given FrameNet lexical unit can
map to more than one VerbNet member, and a given VerbNet member can more often map to more than
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