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Lexical Semantics and Linking in HPSG
The Semantic Basis of Argument Structure — Wechsler 1995

e In the framework of HPSG (Pollard and Sag (1994)), whose semantic component relies heavily
on the Situation Semantic Theory (Barwise and Perry (1983), Devlin (1991)), Wechsler (1995)
has developed his Argument Structure and Linking theory, whose main purpose is to address
issues related to the constraints governing the mapping between the argument structure and

the subcategorization list.
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The Semantic Basis of Argument Structure — Wechsler 1995

e More specifically, he proposes that the problem of lexical semantics and complementation
should be split into three types of constraints:

1. horizontal constraints on the argument structure,
2. horizontal constraints on the subcategorization list, and
3. vertical constraints on the linking between the argument structure and the subcategorization

list.
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The Semantic Basis of Argument Structure — Wechsler 1995 cont

e His Argument Structure and Linking theory di ers from the traditional Lexical Semantics
theories in the following points:

1. he proposes a model of argument structure consisting of an ordered list of argument roles,
instead of a thematic role model that the traditional Lexical Semantic theories usually
employ. In such a kind of model, the arguments of a verb are simply distinguished from
one another, and they are ordered in a manner consistent with a universal set of ordering
constraints applying to the semantics of the verb. These constraints have the form of three

, namely the otion ule, the uclear ole ule, and the
Part ule.
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The Semantic Basis of Argument Structure — Wechsler 1995 cont

he distinguishes between restricted and unrestricted roles. A , of , role is
a role which must be linked to a semantically restricted complement, such as a prepositional
phrase, a semantic case (dative, etc.), or a semantically restricted P, which basically refers
to the P of the ditransitive constructions in English, whose notion is familiar
from G under the rubric of (i.e., abstract case inherently associated with a
specific  role), and which has also played an important role in the Lexical Mapping Theory
() of the Lexical Functional Grammar (  G), where one of the four basic grammatical
functions is the (r, o).
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The Semantic Basis of Argument Structure — Wechsler 1995 cont

his three are based on two semantic primitives, namely

and P , which constitute universal semantic primitives firmly grounded in
a semantic intuition, and which are independently needed for an ade uate semantics of
natural language the notion of , for instance, is needed for an ade uate semantics
of belief reports (as shown in Crimmins (1989), Crimmins and Perry (1989)), while the
notion of P is needed for an ade uate semantics of wuantity (as shown in Hinrichs
(1985), Krifka (198 )).
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The Semantic Basis of Argument Structure — Wechsler 1995 cont

4. along with the three , he also assumes HPSG s obli ueness
hierarchy, as well as Linear Precedence ( P) rules, which govern the relation between
subcategorization, and surface order.
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The Semantic Basis of Argument Structure — Wechsler 1995 cont

5. the mapping between unrestricted roles and complements is, according to Wechsler (1995),
an order isomorphism, i.e., lines of association between unrestricted roles and the
complements filling them cannot cross. The correct linking between unrestricted roles
and complements is being taken care of by the following principle:

(1)

The is motivated, according to Wechsler (1995), by the strong
tendency for natural language to avoid alternations involving a reversal of the unrestricted
complements such as the subect and obect Ps, while allowing reversals between
complements if one or more indicates the semantic restriction on the role with a preposition,
semantic case, or other marker of thematic role.
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The Semantic Basis of Argument Structure — Wechsler 1995 cont

lexical entries like in the following:

(2)

whose recipient role is a restricted one, and as such it should link to a restricted complement
with the appropriate semantics (cf., the restrictiveness constraint of Smith (1992)), are not
a violation for the in (1), even though 2 precedes 3 on the roles list
and follows on the subcat list, because 2 s role is a restricted one ().
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The Semantic Basis of Argument Structure — Wechsler 1995 cont

syntactic subcategorization information of predicates:

category

(3) k

unsat A G S P

N

intrans trans C MPS P

T

strict trans ditrans C MPS P P
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The Semantic Basis of Argument Structure — Wechsler 1995 cont

in the valence sort hierarchy in (3) above, the sort ( unsaturated ) declares that
the predicator in uestion has a non empty G S list, but specifies nothing about the
predicator s valence features (S and Ps lists). If the predicator is an English verb,
then it will have a s list as well, whose lone member is structure shared with the first
member of the G s list. While sub ects are generally Ps, there are P sub ects in
English, as well. The sort constrains the PS list to have at least one P on it,
and re uires that there be at least two. Intransitive predicators are simply those
that have an valence, but not a valence.
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The Semantic Basis of Argument Structure — Wechsler 1995 cont

8. in other words, it is not necessary for Wechsler s approach to provide for a full prediction
of the syntactic subcategorization information of predicates from the argument structure

or semantic roles of the predicates.
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The Semantic onstraints on Argument Structure The otion ule

...cognitive agents have . otions are related to real things and real relations
via the  function, a (partial) function from notions to their contents. From the point
of view of linguistics, the point is that a semantics of belief reports which classifies them
soleley by propositional content is inade uate. To give the truth conditions for belief
reports re uires that one ascertain ust which notions are involved in the beliefs being
reported. This means that to the extent that our rules of argument selection stay within
the ontology ust described, we are not adding new semantic primitives but merely we are
using semantic primitives which are independently known to be essential for the semantics
of natural language (Wechsler (1995, p. 44)).

notions are considered to be , things in the mind that stand
for things in the world. The content of notions are the ob ects in the world.
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The Semantic onstraints on Argument Structure The otion ule

cont
(4) ohn wants the cat.

ohn has a notion of the cat.
The cat has a notion of ohn.

(5)  ohn likes Mary.
ohn has a notion of Mary.
Mary has a notion of ohn.

( ) ohn fears Mary.
ohn has a notion of Mary.
Mary has a notion of ohn.

( ) ohnis expecting Fred.
ohn has a notion of Fred.
Fred has a notion of ohn.
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The Semantic onstraints on Argument Structure The otion ule
cont

in order to , or some individual , ohn must have a notion of , since

that notion plays an important role in the structure of ohns mental state of wanting,

liking, fearing, or expecting: it is the ob ect (content) of his wanting, etc. But it is not

necessary that has a notion of ohn: for all we know, the cat in (4) could be unconscious.

The generalization suggested by this entailment pattern is ust that each sentence entails

that the individual denoted by its P has a notion of the individual denoted by its
P, while the converse does not go through (Wechsler (1995, p. 45)).

Wechsler (1995) captures this generalization by stating a constraint on lexical signs using a
relation named the , which is defined as a relation holding between an

agent , an individual , and a time , ustin case has a notion of at time
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The Semantic onstraints on Argument Structure The otion ule
cont

(8)

e The otion ule forbids any lexical entry whose content includes a relation and role list such
that the relation involves the filler of the lower slot of the relation ing of the
filler of the higher slot of the relation.

e [n other words, what Wechsler s otion ule predicts is that the relation holds
between and at time , if has a notion of

e The constraint in the otion ule is a necessary constraint, for if it holds for a relation, then
it will rule out the ill formed lexical entries.
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The Semantic onstraints on Argument Structure The otion ule

cont

The accounts for Psych erb Constructions in English.

For example, for a verb such as , which belongs to Psych erb Constructions of the
so called Class, a relation, i.e., the relation is assumed, for which the following
entailment holds:

(9) (LIKE : , LIKEE: )

This means that for to like , must conceive of
Substituting the and the roles for r and r respectively, the otion ule indicates
that the lexical entry in (1 ) below is an ill formed lexical entry:

(1)
while the lexical entry in (11) is a well formed lexical entry:

(11)
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The Semantic onstraints on Argument Structure The otion ule
cont

e By the application of the Isomorphy Condition (cf., (1)), which imposes the restriction that
the order of the direct arguments on the argument roles (G s) list should be re ected by

the order of the associated Ps in the S list, the unrestricted roles in (11) link up to
complements without crossing lines:
(12)

e By the application of the Subcategorization Principle, the rightmost P ( P: ) is added to the
verb first, in this case forming a P, then the subect P: is added.
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The Semantic onstraints on Argument Structure The otion ule

cont
Wechsler (1995) uses the to account also for Psych erb Constructions of the
so called class in English.
But sentences like the following:
(13) The movie frightened ohn.
obviously violate his otion ule, as he also acknowledges:  some stimulus sub ect
psychological predicates like may seem at first blush to violate the otion ule

(Wechsler (1995, p. 4 )).

That is, he acknowledges that this class of verbs violate the otion ule at least in their
optionally volitional version.

More specifically, in a situation such as the one described in (13) above, ohn has a notion of
the movie.

And this obviously leads to a violation of the otion ule.
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The Semantic onstraints on Argument Structure The otion ule
cont

To circumvent such a kind of problem, Wechsler finds refuge in the philosophical distinction

between the and the of a mental state.
That is, he claims that the sub ect of the verb in (13) above describes the , but
not the of the mental state.

Therefore, since according to his analysis the experiencer is necessarily aware of the content,
but not necessarily aware of the cause, he reaches the conclusion that his otion ule should

only apply to obligatorily volitional verbs, such as , for instance, but not to optionally
volitional verbs, such as
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The Semantic onstraints on Argument Structure The otion ule

(14)

a.

cont

As manager of Macy s department store, ohn has managed to please thousands of
customers over the years. Most of them do not know ohn exists.

Thousands of customers like ohn. Most of them do not know ohn exists.

Melvin hid behind a tree and made eery sounds, which fooled the tourists into thinking
the house was haunted. In this way, Melvin frightened the tourists.

Melvin hid behind a tree and made eery sounds, which fooled the tourists into thinking
the house was haunted. In this way, the tourists feared Melvin.

ohn amused the cat in the box by dangling a string through a hole.

The Disney cartoonists have amused thousands of children over the years by creating a
vivid cartoon world which the children mistook for reality.
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g.

The Semantic onstraints on Argument Structure The otion
ule cont

ohn thinks he can cheer up random strangers by leaving money on the sidewalk for them
to find.  random strangers have a notion of ohn.

The ghost annoyed the tenants by playing tricks on them.  the tenants have a notion of
the ghost

Some kids switched the trafic signs around to confuse the drivers.  the drivers have a
notion of the kids

The food was secretly laced with a mild sedative. This drug calmed the patients.  the
patients have a notion of this drug
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The Semantic onstraints on Argument Structure The otion ule
cont

e So Wechsler distinguishes the english Psych erb Construtions of the class into the
following two categories:

1. the obligatorily volitional Psych erb Constructions, which include verbs like

, etc., and
2. the optionally volitional Psych erb Constructions, which include verbs like
, etc.
e He argues that the Psych erb Constructions in English can in
principle be covered by his otion ule, while the English Psych erb

Contsructions, although not covered by his otion ule, do not constitute a counter example
to it either, in the sense that neither argument in this kind of constructions is entailed to have
a notion of the other.
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The Semantic onstraints on Argument Structure The otion ule
cont

e At the same time, he also acknowledges that there are a few verbs which appear to be genuine
counter examples to his otion ule:

(15)
a. Toxic waste concerns the Senator deeply he ust happens to be unaware of its
existence.

b.  The most recent massacre of defenseless people by the U.S. military was so brutal
that it preoccupies even those who do not know that it occured.

C. ohn is trying hard to concern preoccupy Mary, but she couldn t care less about him.

e As is obvious from the examples in (15) above, for to concern or preoccupy it seems that
must have notion of , as shown by the contradictory nature of (15)(a), and (b) above.

e And neither of these two verbs can be used volitionally, as is shown in (15)(c).

e \Wechsler claims, though, that counter examples are strikingly few in number, and this case
of verbs shows no signs of growing (Wechsler (1995, p. 44)).
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The Semantic onstraints on Argument Structure
The uclear ole ule

e There are verbs, though, which, being analysed in terms of the e ect of the denoted action,
are not a ected by the otion ule.

e These are the verbs that describe causal events which are not volitional (e.g., ), and
the verbs that express actions which may be volitional, but need not necessarily (e.g.,

):
(1 ) The acid dissolved the metal.

e Wechsler (1995) calls all these roles for which a change of state lends the
denoted event its temporal constitution.

e These are a part of the aspectual nucleus of the event.
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The Semantic onstraints on Argument Structure
The uclear ole ule cont

is nuclear and i1s nuclear.

The uclear ole ule forbids any lexical entry in which a lower role is non nuclear, while a
higher is a nuclear.

This accounts for the example in (1 ) above.

According to the uclear ole ule, (18) below is a well formed argument structure for
, but (19) is ruled out:

(18) agent nuclear , theme nuclear
(19) theme nuclear, agent nuclear
This correctly predicts that the dissolved thing (the ) is the ob ect and not the sub ect

of (1 ) above.
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The Semantic onstraints on Argument Structure
The Part ule

e The Part ule covers verbs which are stative, and which do not involve notions.

e Such verbs are, for instance, the container verbs, the ob ect participant of which is a part of
the sub ect participant:

(2 ) This toothpaste contains sugar.

(21)

S S S S

e The Part ule forbids any lexical entry in which the filler of a higher argument is a part of the
filler of the lower argument.

e For example, in (2 ) above the sugar is P of the toothpaste, so cannot be the
sub ect, with as ob ect, but rather the reverse.
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The Semantic onstraints on Argument Structure
li ue om lements in Wechsler 1995

e The linking of restricted complements, i.e., complements that are marked in some way either
by a preposition, or semantic case, or any other marker of thematic role, is governed by the
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li ue om lements in Wechsler 1995 The estricted Linking Princi le

e elying on Gawron (198 ), Wechsler (1995) assumes that many prepositions have semantic
content, and that there is a relation between a verb and a preposition, which is of the kind of
semantic selection.

e That means that the semantic content of the preposition must be a component of the
semantic content of the verb, in order for the verb to be able to select semantically for the
preposition.
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li ue om lements in Wechsler 1995
The estricted Linking Princi le cont

For a verb such as the verb ~ for instance, the above mentioned constraint is stated as
follows:
(22) s s
S s

The righthand side is considered to be a component of the meaning of the verb.
This component is e ual to the semantics of the selected preposition.

The meaning of the selected preposition is redundant to the verb which semantically selects
for it, but the preposition is not meaningless.

According to the estricted Linking Principle, any restricted role ( r ) must be linked to a
complement phrase with a semantic content bearing the appropriate relation to the semantic
content of the verb.

The estricted Linking Principle ( P) ensures that a PP can be linked only to an argument
that features in a necessary constraint which introduces the semantics of that PP, the semantics
of the PP being derived by the semantics of the preposition.
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i ue om lements in Wechsler 1995 The restricted eci ient P

e Wechsler (1995) expresses the generalization that in English the inner ob ect of a ditransitive
verb may bear the recipient role by introducing a restriction on the subcat list:

(23)

S P P P P PP
PP

e This list represents the total set of possible subcat lists, which each English verb s list is taken
from.

e Most of the constraints determining which of these possible lists is the actual one for a given
verb are derived from argument structure and general principles of linking, but there are a few
syntactic restrictions on subcat lists.

e For instance, all passive verbs lack P , and certain active verbs such as lack
both P , and the particle (Prt).
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i ue om lements in Wechsler 1995 The restricted eci ient P

cont
The relation holds if an agent performs an action on  with the intention that an
individual  receives
This restricted P is a thematically restricted phrase structure position (cf., PP).
The S relation, on the other hand, is more specific than the one, for

the agent performs an action with the intention that the action causes the recipient to receive
the theme of the action.

The relation S is usually denoted by the preposition , while the relation
by the preposition
Finally, the estricted Linking Principle ( P) links the restricted recipient role to any

complement in a sentence which contains one of the semantic relations , and
S

Thus, the complement can be marked this way by virtue of a preposition, or its position on
the subcat list, explaining this way the phenomenon of the dative shift.
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i ue om lements in Wechsler 1995 The restricted eci ient P
cont

e The restricted recipient P also provides, according to Wechsler (1995), an explanation for
the Passive Construction, for which Wechsler (1995) assumes the following:

1.

the r feature on the recipient is optional. A restricted recipient is able to be linked only
toa PP (since P is not available, for according to Wechsler (1995) in some
dialects of English passive verbs lack P in their subcat list),

the highest role is suppressed,

apart from (1), and (2) above, passives follow the same general principles (i.e., the
Isomorphy Condition, and the estricted Linking Principle ( P)) as actives, and

an unrestricted recipient must link to an unrestricted P, i.e., the sub ect of the sentence.
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i ue om lements in Wechsler 1995 The restricted eci ient P

cont
Finally, the restricted recipient P also accounts for the English benefactive phrases.

Benefactive phrases ( phrases) have the semantic properties of ad unct roles, but the

syntactic properties of complements.

They are ad unct roles that have been added to the verb s valence in accordance with the

universal condition that the valence of the verb may be increased by two ways:

1. morpholexical operations, and

2. linking ad unct roles to thematically restricted complements (PPs with semantic content,
or P ).

This is implemented by formulating the following constraint on ad unct roles:

(24) S X S ..X r:

This constraint rules out ad uncts in unrestricted positions , e.g., in sub ect position, or in
an unrestricted ob ect position.

But it allows ad unct recipients in the inner ob ect position , for that position is semantically
restricted.
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e formali ing the Hierarchical Lexicon

e To formalize the semantics of argument structure according to the theoretical framework of
HPSG, wherein he works, Wechsler (1995) makes use of the type system in the following two

ways:
1. his three are formalized as types at the top of the hierarchy
of the syntactic and semantic ( ) values of the verbs. Thus, the values of
verbs (with some exceptions) are subsorts of one of these three types.
2. values are also subtyped, and according to Wechsler s proposal for co predication,
both verbs and prepositions take part in the same hierarchy of types.
e More specifically, Wechsler (1995, pp.114 115) assumes that the in a
() does not determine its valency: for instance, a psoa
with the relation can be one place, two place, three place, and so on

e However, while the relations are not sorted according to valency, Wechsler (1995, p.114)
assumes that the psoas are.
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The formali ation of the Semantics of Argument Structure
in Wechsler 1995

e In order to incorporate the semantics of argument structure in his formalization of the
Hierarchical Lexicon, Wechsler departs from the idea of stating rather strong constraints of
the type:

(25) s s S S

(2) s s S s

on argument structure as conditions on his , and instead he
captures these constraints by positing that relations such as , and , for instance, are

subsorts of the relation

conceive

(2)

like see believe
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The formali ation of the Semantics of Argument Structure
in Wechsler 1995 cont

e the sortal hierarchy in (2 ) captures world knowledge like the constraints in (25) (2 ) above
as well as the fact that the relation is a subsort of the relation, which has the
conse uence that any psoa satisfying the following description:

(28)
must also satisfy the next more general, i.e., less informative, description:
(29)

for since any psoa of the former type is also of the latter type, then the necessary, then the
necessary constraints given in (25) (2 ) follow automatically (Wechsler (1995, p. 125)).
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The formali ation of the Semantics of Argument Structure
in Wechsler 1995 cont

e \Wechsler points out, though, that since the fact that the relation is a subsort of the
relation is not uite su cient to capture the intuitive knowledge of the relation
between liking and conceiving, he relabels the argument roles of the relation, so that the
former role be renamed into a role, and the former role be renamed
into a role, as the following relation shows:
3)
e Thus, it follows that the relation subsumes the relation.
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The formali ation of the Semantics of Argument Structure
in Wechsler 1995 cont

Finally, Wechsler introduces an ordering into his rules.
He basically abandons the ordered role approach he had initially introduced.

He now leaves the roles unordered within the psoa, as is the more standard view in HPSG, and
instead he adds a list valued feature named S.

The S items are ordered by a small set of basic , one to replace each of
the argument selection rules.
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The formali ation of the Semantics of Argument Structure
in Wechsler 1995 cont

e The predicate sorts partition the sort , which is a subsort of , as in the
following inheritance hierarchy:

synsem

(31)
predicate

conceive pred part pred nuclear pred

e These predicate sorts capture the argument ordering information of the corresponding rules.
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The formali ation of the Semantics of Argument Structure
in Wechsler 1995 exam les

e For instance, if one replaces the otion ule with the sort declaration predicate
sort, as in the following:

(32) Sort declaration for

all the verbs to which the otion ule applied non vacuously to yield the argument ordering
will now by stipulation be of the sort
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The formali ation of the Semantics of Argument Structure
in Wechsler 1995 exam les cont

(33)

(34)

(35)
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The formali ation of the Semantics of Argument Structure
in Wechsler 1995 exam les cont

(3)

e Wechsler (1995), thus, concludes that only a verb whose value successfully unifies with
can be a verb of the sort

e To underline, that as a conse uence, a language learner will never be tempted to misclassify

the verbs . or as s, since all these verbs do not involve the
experiencer conceiving of the theme.
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Wechsler s Linking Theor e isited

e In the first three chapters of his thesis , Wechsler
(1995) posits the mapping between items of the S and the s list, sub ect to the
Isomorphy Condition, which states that the mapping of unrestricted roles must be an order
isomorphism.

e In the last chapter of his thesis, where he tries to provide a formalization of the ideas presented
in the first three chapters, Wechsler also incorporates an idea from more recent work in HPSG

by replacing the S list with two distinct valence lists, a S list for the sub ect (if
any), and a Ps list for any (non sub ect) complements (cf., Borsley (198 ), Pollard and
Sag (1994):

(3)

e Thes and PS lists each takes a list value. The value of the S is a list of length
zero or one, while the PS list can be of any length (cf., also Pollard and Sag (1994)).
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Wechsler s Linking Theor e isited cont

e Moreover, Wechsler (1995) is generalizing the old Subcategorization Principle, which had the
e ect of cancelling items from the s list as phrases are concatenated with the head, to
the alence Principle, which acts on both the s and Ps lists (Pollard and Sag (1994,

p. 348)):

(38) : In a headed phrase, for each valence feature F, the F value of the
headed daughter is the concatenation of the phrase s F value with the list of S s
values of the S value (where F ranges over the valence features s PS,
and SP  (Specifier)).

e Thus, Wechsler retains the term s for consistency with what he had initially claimed,
noting that the list which he has throughout his work called S corresponds to a list called
S ,or G S (mnemonic for argument structure ) in recent works in HPSG.
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Wechsler s Linking Theor e isited cont

The mapping between the S and the s lists used by Wechsler in the first three
chapters of his thesis is replaced in the final (fourth) chapter with a mapping between the
S list and the valence lists s, and PS.

The status of these features depends on which syntactic or semantic processes are defined on
each list.

As far as this status is concerned, Wechsler (1995, p. 131) assumes the following:

1. the S list is the locus of lexical semantic generalizations about argument structure,
as enforced by the argument selection rules, such as the otion ule, for instance, or the
, which have replaced them, and
2. the valence lists (s, and Ps) are the locus of phrase structure concatenation, as
enforced by the alence Principle in (38).
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Wechsler s Linking Theor e isited cont

e As far as linking, namely the mapping between the S list and the valence list is concerned,
Wechsler (1995, p. 135) assumes the following Linking Principle:

(39)
1. The sub ect is the highest S list item,
For instance, in English sub ects are generally Ps, or
( , 1.e., complementizer introduced) clauses, and not PPs, or other categories.
This fact is captured by the following sort declaration for English predicates:

'S P S
In other words, the s list item is token identical with the highest allowable
S.
2. The PS list contains any remaining S item.
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Wechsler s Linking Theor e isited exam les

(4 ) Suddenly a car appeared ( to us) on the horizon.

(41)
(42)
(43)

ochipilli appeared to him in a vision.
He appeared ochipilli.
To him appeared ochipilli.
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Wechsler s Linking Theor e isited exam les cont

(44) Lexical sign for

(45)
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Wechsler s Linking Theor e isited exam les cont
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Wechsler s Linking Theor e isited Passi es

e Wechsler suggests that his model of the Lexical Semantics Syntax interface also handles
the passive voice very straightforwardly, without an operation on lists, which is the way that
Pollard and Sag (198 ) treat the passive constructions, or a system of proto arguments added
solely to handle passive, as for instance in Kathol (1994).

e More specifically, Wechsler underlines that on his account, a passive verb is simply a verb
which, like the verb , has a highest role that is syntactically inappropriate to be a
sub ect.

e In the case of passive, the highest role is inappropriate as a sub ect either because it is
expressed as a PP by, or because it is not expressed at all, as in the following examples:

(4 ) The students like ames.
(48) ames is liked (by the students).
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Wechsler s Linking Theor e isited Passi es cont

(49) Lexical entry for the verb

(5 ) Information accompanying the passive (with by phrase)

erb assi e
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Wechsler s Linking Theor e isited Passi es cont
(51) L xical nry r h k

52 X k
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