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Compounding in the Parallel Architecture and Conceptual Semantics


Ray Jackendoff
1.  The Parallel Architecture

The basic premise of the Parallel Architecture (Jackendoff 1997, 2002) is that phonology, syntax, and semantics are independent generative components in language, each with its own primitives and principles of combination.  The theory builds on insights about linguistic structure that emerged in the 1970s.  First, phonology was demonstrated to have highly articulated structure that cannot be derived directly from syntax:  structured units such as syllables and prosodic constituents do not correspond one-to-one with syntactic units.  Moreover, phonological structure includes several independent substructures or tiers, each with its own type of generative structure:  segmental-syllabic structure, the metrical grid, intonation contour, and (in tone languages) the tone tier.  The tiers are correlated with each other by interface rules:  principles that establish optimal correspondence between structures of two independent types.  Such rules are not derivational.  Since these phonological structures cannot be derived from syntactic structures, the connection between syntax and phonology must also be mediated not by derivations, but by a component of interface rules.  


The 1970s also witnessed the development of various approaches to semantics, as different as formal semantics and Cognitive Grammar.  What they have in common is that although they see semantic structures as combinatorial and potentially unlimited in complexity, these structures are not built out of syntactic units such as NPs and VPs (as they were in Generative Semantics).  Rather, they are built of characteristic semantic units such as conceptualized objects, events, times, properties, and quantifiers, which do not correspond one-to-one with syntactic categories.  This argues that semantics too is a generative component of language, and that therefore it cannot be derived from syntax either.  Rather, it must correlated with syntax by a component of interface rules.  Moreover, semantic structure, like phonology, demonstrably has an articulation into tiers, including at least propositional structure (who did what to whom) and an orthogonal dimension of information structure (topic/focus/common ground; old vs. new information).  


The result is an architecture of the form in Figure 1.  Phonology and semantics have further internal articulation of a similar sort.  Syntax too may be articulated into tiers:  LFG is well-known for proposing an articulation of syntax into constituent structure (the standard tree) and functional structure (grammatical functions); a stripped-down version of the latter is the grammatical function tier of Culicover and Jackendoff 2005.  Autolexical Syntax (Sadock 1991) and Role and Reference Grammar (Van Valin and LaPolla 1997) propose an articulation into phrasal and morphosyntactic tiers, essentially principles that operate above and below the word level respectively.  
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Figure 1.  The Parallel Architecture


Figure 1 offers a model in terms of which various other theories can be compared.  For instance, in mainstream generative grammar (Chomsky 1965, 1981, 1995), the combinatorial properties of phonology and semantics are derived from syntax; hence there are no independent formation rules for phonology and semantics, only derivational interfaces from syntax into these two components.  By contrast, Cognitive Grammar (e.g. Langacker 1987) claims that all (or at least most) syntactic structure is semantically motivated, so it eliminates or minimizes the syntactic formation rules.  Within the Parallel Architecture, the empirical issue is the proper balance between these two extremes.


An important constraint on the balance comes from the fact that semantic structure ultimately has to be rich enough to support inference.  In the mainstream architecture, all this richness has to come from syntax, which puts syntactic theory under constant pressure for greater articulation and complexity.  This pressure has come to fruition twice, first in Generative Semantics, and again in late GB and the Minimalist Program.  By contrast, the Parallel Architecture grants semantics its own generative capacity, and therefore syntax has to be only rich enough to modulate the mapping between semantics and phonology – a Simpler Syntax (Culicover and Jackendoff 2005).


In the Parallel Architecture, a well-formed sentence is a triplet consisting of well-formed phonological, syntactic, and semantic structures, plus links between corresponding constituents of the three, established by the interface components.  A word therefore is to be thought of not as a passive unit to be pushed around in a derivation, but as a part of the interface components.  It is a long-term memory linkage of a piece of phonology, a piece of syntax, and a piece of semantics, stipulating that these three pieces can be correlated as part of a well-formed sentence.  


This leaves the way open for including in the lexicon all manner of units larger than single words, such as the lexical VPs kick the bucket and bite the dust.  Syntactically these are identical to the phrasally composed VPs throw the shovel and chew the gum.  But semantically they differ, because their meanings are introduced as a whole from the lexicon rather than being composed online from the individual parts.  In addition, the lexicon contains meaningful constructions (the stock-in-trade of Construction Grammar), such as the sound+motion construction illustrated in (1a).  The verbs describe sound emission, and therefore do not license the path PPs; moreover there is no word that expresses the understood motion of the subject.  The meaning is instead provided by a construction that imposes an idiomatic interpretation on the VP and takes both the verb and the PP as arguments.  (1b) states it informally.

(1)
a.  The trolley squealed around the corner.


     The bullet whizzed by my ear.


b.  [VP V PP] = ‘go PP while V[produce sound]-ing’

Construction (1b) can be thought of as a lexical item, though this time without phonology.  It is more “rule-like” than words and idioms, because it consists entirely of variables that must be filled by other items.  In turn, regular VPs, idiomatic VPs, and sound+motion VPs are all instantiations of the more general piece of structure (2), which therefore can also be thought of as a lexical item, this time consisting only of syntactic structure.

(2)
[VP V (NP) (PP)]


Thus we arrive at the position that words, idioms, and rules of grammar are all stated in a common format, namely as pieces of stored structure.  This continuum between idiosyncrasy and regularity is a feature of Cognitive Grammar, HPSG, and Construction Grammar as well as the Parallel Architecture.  Such a treatment goes strongly against the traditional assumption, preserved in mainstream generative grammar, that a language can be partitioned cleanly into a lexicon and a grammar.  Rather, words are in one corner of a multidimensional continuum of stored structures, maximally general rules are in another corner, and there are all sorts of phenomena of varying degrees of regularity in between.

2.  Compounds:  On the cusp between grammar and lexicon

In a theory with a strict division between lexicon and grammar, compounds are problematic.  On one hand, a speaker must store thousands of lexicalized compounds with semi-idiosyncratic meanings.  One knows not just that  peanut butter is a buttery substance made from peanuts, but exactly what peanut butter is and what it tastes like.  On the other hand, new compounds can be built on the fly, so they can’t all be stored in the lexicon.  Among the several hundred compounds in my corpus from the Boston Globe, at least several dozen were novel to me, including cotinin [sic] level, politician tycoon, aid inflow, locality pay, and spring seepage.  Downing 1977 stresses the frequent coining of compounds in particular discourse situations, citing for instance bike girl for a girl who left her bike in the vestibule.  Brekle 1986 and Sadock 1998 make similar observations.  There is also evidence from acquisition:  Clark, Gelman, and Lane 1985 observe that children begin understanding novel compounds and coining their own between about 2½ and 3½.   

Moreover, compounding is recursive, often in novel fashion.  Downing cites apple juice seat having been used to denote a seat at which apple juice was set on the table.  Some years ago, my daughter left something for our cats, accompanied by the note “Maggie and Peanut's heat wave present.”  And the Boston Globe corpus has examples like campaign finance indictment, winter weather skin troubles, and health management cost containment services.


Compounds can show evidence of a little internal syntactic structure, whether completely or partially lexicalized, or totally novel. 

(3)
a.
Conjunction:  



[health and welfare] fund



[media, retail, and property] empire



[relaxation and [focus concentration]] techniques



[Fresh Pond  Parkway] [sewer separation and surface enhancement] project


b.
Adjective-Noun:



[foreign exchange] flow



[smoked pork shoulder][boiled dinner]


c.
Paired arguments:



[Port-cornstarch] mixture



[town-gown] tensions


d.
Numeral-Noun:



[two-car] garage   



[2300-word] corpus]



  (note *car garage, *word corpus)

The frequency of novelty demonstrates that compounding cannot just consist of a list, but rather must include a productive rule system.   


The difficulty with a productive rule system, though, is that it suggests relatively exceptionless regularity.  How is it possible to reconcile the productivity of compounds with their rampant idiosyncrasy?  From a morphosyntactic point of view, listed compounds look exactly like productive ones.  


The situation with VPs offers some perspective.  VPs are certainly generated by a productive rule system.  At the same time there are hundreds of idioms consisting of whole or partial VPs, and these too must be stored in the lexicon.  Of course, the syntactic variety of VPs, especially freely generated ones, is far greater than that of compounds.  But qualitatively the problem of reconciling productivity with lexical listing is exactly the same.  So compounds do not present a unique problem in this respect.


The Parallel Architecture’s approach to the lexicon, illustrated above for VPs, generalizes nicely to compounding:  it requires no principled line between freely generated compounds and morphosyntactically complex listed items with the same structure.  For example, soccer ball, like peanut butter, is listed in my lexicon:  I can connect it to particular physical objects.  But if I were to encounter the term backgammon ball, which I have never heard it before, I would still know what the term purports to denote (even though I know there is no such thing).  Yet in terms of the linguistic system, both receive similar analyses – just by different routes.  


The productivity of compounds means that language users must have a set of principles that enables them to interpret new compounds.  Lexicalized compounds are for the most part specialized instantiations of these principles.  Of course, the lexicon being what it is, we also expect some proportion of lexicalized compounds to exhibit inexplicable irregularity due to historical drift and capricious coinages.


The task for the language learner, then, is to learn the lexicalized compounds and to acquire the principles for interpreting novel compounds.  These two processes are obviously interdependent.  At the outset, all compounds are novel, and children somehow list some of them in their lexicon.  The child’s evidence for the general principles, insofar as they are not innate, must come from generalizing over the learned compounds (see Jackendoff 2002, section 6.9 for more on this view of acquisition).  


Do speakers really have general principles for compounding?  Gleitman and Gleitman 1970 and Ryder 1994 asked subjects to give putative definitions of constructed novel compounds.  In both experiments, subjects were far from reliable in giving answers that conformed to linguists’ intuitions, for example giving definitions like (4).

(4) 
a.
Ryder (137)



willow forest: ‘a willow that grows in the forest’



giraffe land:  ‘a giraffe on land’

      
b.
Gleitman and Gleitman (156-157, 167)



house-bird wash:  ‘a bird that washed the house’



bird-house glass:  ‘a birdhouse made of glass’

These definitions are reminiscent of the performance of agrammatic aphasics on reversible passives and object relatives:  the subjects seem to be driven by a need to create maximal semantic plausibility, grammatical principles be damned.  Such results lead us to ask whether there is any grammatical competence at all involved in interpreting novel compounds.  


I believe there is, but it is not of the sort we are led to expect from standard syntax.  Standard syntax pretty well determines the meaning of a novel phrase from the meanings of the words and the principles for mapping syntactic structure into combinatorial relations among constituent meanings.  In the case of a novel compound, though, the general principles yield only a vast range of possible meanings.  The language user must home in on the intended meaning of a novel compound by making use of (a) the semantic details of the constituent words and (b) the discourse and extralinguistic context.  In the experimental situations presented by the Gleitmans and Ryder, the compounds are presented in isolation with no contextual support.  And the semantic details of the constituent words press for a meaning relation at odds with that demanded by the grammar, in particular right-headedness.  Evidently the grammatical principles are sufficiently unstable (for some speakers) that they can be overwhelmed by semantic plausibility in such situations.  


My conclusion is that, although compounding is indeed productive, the productivity is rather fragile by the usual syntactic standards.  When I teach compounding in Introductory Linguistics, students enjoy building up a compound like (5a) piece by piece, in such a way that everyone understands it at the end.  But if I were to present it as a whole to a naive class, few would get it.  By contrast, the syntactic paraphrase (5b), while unwieldy, is nevertheless easier to comprehend.

(5)
a.
an inflectional morphology instruction manual software programming course 


b.
a course in programming the software that accompanies manuals that teach inflectional morphology

Similarly, example (6a), from the New York Times (3 June 2007), is initially hard to understand, because one’s tendency is to parse it pairwise, like (6b).  There is no grammatical support for the proper parsing (6c).

(6)
a.
child camel jockey slavery


b.
[[child camel] [jockey slavery]]


c.
[[child [camel jockey]] slavery], i.e. ‘slavery of [children serving as camel jockeys]’

The upshot is that the fragility of productive compounding also has to be part of the account.  

3.  Compounds as a relic of protolanguage

Bickerton 1990 proposes that the language capacity evolved in two stages, “protolanguage” and modern language; he conceives of the former as having had a vocabulary and pragmatics, but no syntax or morphology as such.  This stage for him is not just hypothetical:  in the standard manner of evolution, it was not thrown away when modern language evolved.  Rather, modern language was built on top of it, as a refinement.  Moreover, in situations where the complexity of modern language is disrupted or impaired, elements of protolanguage still emerge.


The sorts of situations Bickerton has in mind include pidgin languages, the two-word stage of language learning, agrammatic aphasia, the language acquired by late first language learners such as Genie (Curtiss 1977), and what apes instructed in sign language can learn.  In each of these cases, vocabulary is acquired and words are concatenated into larger utterances.  However, inflectional morphology is at best highly defective, functional categories are rarely used, and syntax does not go much beyond simple basic clauses.  Subordination is largely absent, replaced by parataxis (jamming two independent clauses together); and many of the connections between words and between clauses are left up to the hearer's understanding of context.  


These situations of course differ in many respects, due to their different genesis (in particular, the apes appear to string words together rather randomly, if we are to believe Terrace 1979).  What is interesting is that when less than full language is in evidence, the parts that appear (or remain) are remarkably similar.  Bickerton argues that these are all instances of the 

(re-)emergence of protolanguage, which is in some sense more resilient in the brain than the refinements of modern language.  


Three further cases can be added to this collection.  One is the degree of language competence achieved by the right hemisphere (Baynes and Gazzaniga 2005).  Another is the “home sign” created by deaf children of non-signing parents (Goldin-Meadow 2003).  The third comes from a massive longitudinal study of immigrant second language learners by Klein and Perdue (1997).  All of them turn out to pass through a stage of second-language competence that Klein and Perdue call The Basic Variety (BV) – and some fail to progress beyond this point despite years of exposure.   


Klein and Perdue say (333) that although “the BV is a highly efficient system of communication, ... it lacks some of thestructural characteristics which we typically find in fully fledged languages.”  Speakers of BV acquire vocabulary, but there is hardly any morphology or closed-class vocabulary, and no syntactic subordination – only parataxis.  Word order in BV is determined in terms of rudimentary functional principles, primarily Agent First and Focus Last
  – principles that also apply broadly in pidgins and function as strong defaults in modern language as well.  However, these principles do not require full principles of syntax:  they can be regarded as mappings directly between semantic roles and linear order of words in phonology.  In short, BV too has the telltale symptoms of protolanguage.


Jackendoff 2002 (chapter 8) suggests that protolanguage is a cognitive “scaffolding” on which modern language is built, both in evolution and in development.  Under this view, various “modern” aspects of language can be added or lost piecemeal in different situations, revealing different amounts or aspects of the “scaffolding.”  The surprise is how robust this protolinguistic scaffolding is, emerging over and over again under different conditions. 


In terms of the Parallel Architecture, protolanguage is a subsystem of modern language:  it consists of Figure 1 with the syntactic component omitted, and with a direct interface between phonology and semantics.  By contrast, mainstream generative grammar has to consider protolanguage a completely unrelated system, since it claims that phonological and semantic combinatoriality – and a correspondence between them – cannot exist without the generative capacity of syntax.  


This view of modern language as “laid over” a protolinguistic substrate leads to the intriguing possibility that the coverage is incomplete:  that relics of earlier stages of the language capacity remain as pockets within modern language.  These relics would have only rudimentary grammatical structure, and such grammatical structure as there is would not do much to shape semantic interpretation.  Rather, we would expect semantic interpretation to be highly dependent on the pragmatics of the words being combined and on the contextual specifics of use.  I suggest that compounding fills the bill completely.


This view of compounding explains the properties that make it not look like the rest of morphology (differences stressed by Sadock 1998):  compounding is actually not a grammatical phenomenon, but a protogrammatical one.  Even the right-headedness of (English) compounds, their most grammatical feature, really only relies on a language-specific correlation of linear order with semantic headedness, not on X-bar head-argument structure.  In this respect it resembles the Agent-First and Focus-Last principles of BV.
 


Pushing this point further, the syntax of English compounding is to some extent even blind to syntactic category.  Nominal compounds need not be constructed from two nouns (doghouse):  there are also compounds like [longA bowN]N, [watchV dogN]N, [underPcurrentN]N, [blowVupP]N, [overPkillV]N, [skinNdeepA]A, and [wormNeatenV]A; all of which have characteristic lefthand stress of compounds.
  Moreover, there are pairs of semantically indistinguishable N-N and A/P-N compounds, such as atom bomb vs. atomic bomb, sea life vs. marine life, and topcoat vs. overcoat, suggesting that syntactic category hardly makes a difference.  And for some compounds such as guard dog, there is no fact of the matter as to whether they are V-N (‘a dog that guards’) or N-N (‘a dog that serves as a guard’).  In short, compounding is only barely syntactic.  It has right-headedness and the recursive properties illustrated in (3)-(4), but that’s about all.


Klein and Perdue observe that although BV lacks morphology of the usual sort, one kind of morphology does appear (in the target languages that permit it):  compounding.  This exception – along with the early appearance of compounding in language acquisition – follows from the view urged here.  The argument is that (a) BV is an “advanced” protolanguage rather than a full modern language, (b) compounding is (relatively) protolinguistic, but (c) the rest of morphology is a feature of modern language.  Therefore we should expect compounding but not other morphology to appear in BV, and we should expect compounding to be in many respects different from other morphology.  


Under this hypothesis, compounding takes on an unexpected status in grammatical theory.  It is not some odd peripheral aspect of morphology; it is a system that reveals some of the evolutionary roots of modern language, as it were a coelacanth of grammar.  Such a conclusion should not be taken as too radical.  After all, the semantic relations that link discourse together are not marked syntactically either.  Rather, hearers use the meanings of the sentences plus understanding of the context – including social context – to create the semantic linkages from sentence to sentence, whether spoken by the same or different speakers.  Compounding is just the same sort of phenomenon writ small.  (Jackendoff 2002 suggests some other possible phenomena in the corners of modern grammar where earlier evolutionary stages might be showing through.)

4.  Preliminaries to semantic analysis of English N-N compounds

In principle, the Parallel Architecture is compatible with a variety of semantic theories, but it has been developed specifically in terms of Conceptual Semantics (Jackendoff 1983, 1990, 2002, 2007).  The goal of Conceptual Semantics is a formal account of linguistic meaning that connects meaning with human conceptualization, with inference, and with perception and action.  Its motivating questions are:  What is the formal structure of our knowledge of the world?  How is this structure expressed linguistically?  How much of it do we share with nonlinguistic organisms such as babies and apes?  How do we reason (i.e. connect new meanings to old)?  How do we talk about what we see (i.e. connect perception to meaning)?  


In particular, Conceptual Semantics is concerned with the totality of meaning, not just the part composed directly from syntactic structure, so-called linguistic semantics.  It is deeply concerned with details of word meaning and how these interact with composition of phrase meanings.  At the same time, it incorporates a great deal of what is usually called pragmatics:  aspects of meaning that are not encoded in word meanings or in relations conveyed directly by syntactic structure.



This outlook impacts on the approach to compounding:  the goal is an account of compound meaning that is as rich as the account of word meaning.  The basic intuition, as in other approaches, is that the meaning of a compound is a function of the meanings of its constituents.  Thus the problem is: given two nouns N1 and N2 meaning X1 and Y2 respectively, what is the function F(X1, Y2) that yields the meaning of the compound [N1 N2]?  .

Of course, it is important to recognize the limits of compositionality in compounds.  For novel compounds (such as backgammon ball), compositionality should be all that is available.  But lexicalized compounds usually also incorporate idiosyncratic information.  For instance, nothing principled predicts the difference in shape between stereotypical soup bowls and fish bowls, or that a boxcar is a kind of railroad car but a kiddy car is a kind of toy.  And general principles cannot account for cranberry morphemes (cranberry, basset horn, bogeyman, iceberg, fig newton) or “strawberry” morphemes (real words within compounds that play no role in the compound’s meaning, e.g. strawberry, cottage cheese, polka dot, tea cozy, hillbilly, sheepfold).  So sometimes lexicalized meaning has to ignore the semantics of one noun or the other, just as it ignores bucket in kick the bucket.  Still, on the whole there is significant compositionality.


A common technique for analyzing compounds has been to establish a phrasal paraphrase and to assign the meaning of the paraphrase to the compound.  However, it has often been noticed that it is sometimes impossible to establish a single best paraphrase for a compound.  Lees 1960 (123), for instance, discusses the example pontoon bridge:  

... it is not even obvious which interpretation is the most commonly used, but the following might occur to us:

[7]       bridge supported by pontoons
(like steamboat)

                        bridge floating on pontoons
(like seaplane)

bridge made of pontoons
(like blockhouse)

pontoons in the form of a bridge
(like cell block)

Gleitman and Gleitman (1970, 95) make similar remarks:  “We suspect that the person who says lion-house would consider it rather odd if someone asked him: ‘Did you mean a house for a lion, a house suitable for lions, or a house lions can live in?’  Obviously the speaker meant any of these indifferently.”  Levi 1978 also discusses this issue at length.


This problem presents two different cases.  First, the paraphrases may be pure semantic variants, as in Gleitman and Gleitman's ‘house for a lion’ and ‘house suitable for a lion’, or felafel ball = ‘ball made of/created from felafel.’  Here, a proper semantic analysis should abstract    F(X1, Y2) from the particular way it happens to be expressed in the paraphrase. 


Slightly more complex multiple paraphrases arise in cases like (8).

(8)
ticket window = ‘a window at which tickets are bought/at which tickets are sold’

toll booth = ‘a booth at which tolls are paid/at which tolls are collected’

movie theater = ‘a theater where movies are seen/at which movies are shown’

grammar school = ‘a school where grammar is taught/at which grammar is learned or studied’

Here the multiplicity arises from different ways of orienting the same connection between N1 and N2.  Buy places the initiative with the recipient of goods, sell with the original owner; in a real transaction of course both must play an active role.  Similarly with the payment and collection of tolls, the seeing and showing of movies, and the teaching and the learning of grammar.  The solution, then, is that F(X1, Y2) likely consists of the simple event schema, bereft of perspective or focus.  The paraphrases, however, create alternative perspectives, because the overt use of a verb forces us to choose a particular frame of thematic roles.    


The following examples, like pontoon bridge, present a different situation.

(9)
box car = ‘car that carries boxes/that resembles a box/that serves as a box’

refrigerator car = ‘car that has a refrigerator as significant part/that serves as a refrigerator’

elevator shaft = ‘shaft that an elevator travels in/that is part of an elevator’

file folder = ‘folder in which one places a file/that forms part of a file’

Unlike (8), these cases are not lexical or perspectival variants of the same relation.  Resembling a box and serving as a box are quite distinct relations.


Lees, Levi, and the Gleitmans suggest that there is no fact of the matter about which paraphrase is correct.  Someone learning these words is typically given no evidence (e.g. “This is called a box car because it looks like a box”):  the relation is normally taken to be self-evident and without need of explanation (“That one is called a boxcar”).  This being the case, what can the learner do?  Boxcar is not ambiguous:  it picks out the same objects no matter which reading is assigned to it.  It is not like football the game vs. football the ball.  Nor is boxcar vague:  it does not leave open a continuous range of possibilities on a scale, the way, say, cold does.


I propose that there is another way that boxcar can have multiple meanings besides being ambiguous or vague:  it can have all the meanings in (9) simultaneously.  We might call such a word promiscuous (by contrast with ambiguous).  If such a solution seems like giving up, one must remember that a word meaning is an entity in a brain, not in a logical system.  It is altogether in the style of the brain to arrive at multiple solutions to the same result, and for a result so obtained to be more stable in perception and memory.  A standard example of this is the system for depth perception, where a single perceptual feature relies on partially redundant evidence from sensory cues (e.g. lens accommodation), perceptual cues – both monocular (e.g. occlusion) and binocular (e.g. stereopsis) – and cognitive cues (e.g. knowing what size familiar objects should be). 


The claim, then, is that pontoon bridge and boxcar are promiscuous rather than ambiguous.  A learner attempts all possible strategies for combining N1 and N2 (presumably in parallel), and since there are multiple satisfactory strategies that do not conflict, all such semantic combinations are stored in memory as part of the meaning of the compound.  (Of course, if asked to define the compound, speakers will likely give only one of the combinations and be satisfied with that.)  A linguist seeking to analyze these compounds faces the same problem as the learner.  The insistence on a single best solution is only a prejudice, which, I admit, is well grounded in scientific and commonsense practice.  But in dealing with brain processes it is, I believe, sometimes counterproductive and should be judiciously abandoned when inappropriate.

5.  Aspects of compound meaning that come from semantics of nominals

The semantics of compounding involves a number of distinct components.  This section sketches three components implicated in the combinatorial semantics of nouns in general; the next two sections add components that are specifically involved in compounding.

5.1.  Profiling.  The first general component might be called profiling (roughly following the usage of Langacker 1987; Brekle 1975 calls it topicalization):  picking out a character in an event and designating this character as the one being referred to.  For instance, the action of driving involves an agent directing the motion of a vehicle; the nominal driver picks out the agent.  A standard way to notate this is through lambda-abstraction, which binds an argument within an expression to a variable outside (10b).  

(10)
a.
DRIVE (A, B) = ‘A drives B’


b.
x[DRIVE (x, INDEF)] = ‘individual who drives something’

For my purposes a slightly different notation for profiling proves useful.  In (11), the head of the expression is PERSON and the expression after the semicolon is a modifier.  What makes the expression a well-formed modifier is that it contains a variable  which is bound by the superscript on PERSON.  Profiling an argument of a function, then, consists in binding it to something outside the function; this is the semantic counterpart of a relative clause in syntax.

(11)
PERSON; [DRIVE (, INDEF)] = ‘a person  such that  drives something’

Any argument can be profiled; for instance the distinction between employer and employee is shown in (12).

(12)  
employer:  PERSON; [EMPLOY (, INDEF)]


employee:  PERSON; [EMPLOY (INDEF, )]


The Parallel Architecture notates the relation between syntactic and semantic constituency in terms of coindexing.  Thus (10a) and (11) can be notated more precisely as (13a) and (13b) respectively, and the productive use of the -er suffix can be encoded as the schemas (13c,d), where F is a variable function of some unspecified number of variables.
  “=” now stands for the interface relation between syntax and semantics.

(13)
a.
A1 drives2 B3 = DRIVE2 (A1, B3)


b.
drive1-er2  =  PERSON2; [DRIVE1 (, INDEF)]


c.
V1-er2 =  PERSON2; [F1 (, ...)]    


(agentive -er)


d.
V1-er2 =  OBJECT2; [F1 (INDEF, ... WITH ]
(instrumental -er)

The semantic structure of (13b) also appears in morphologically different nominals such as (14a), as well as in compounds such as (14b).  The differences among them show up in the coindexation between the morphosyntax and the semantic structure.

(14)
a.
violin1-ist2 = PERSON2; [PLAY (, VIOLIN1)]


b.
violin1 play2-er3 = PERSON3; [PLAY2 (, VIOLIN1)]

5.2.  Action modality.  Busa 1997 develops an analysis of agentive nominals – nouns that denote characters individuated by their actions.  For example, although violinist denotes someone who plays the violin, it is actually ambiguous between an occupation (15a), a habitual activity (15b), or an ability (15c).  It can even be used in a case where playing the violin is a specific activity on a specific occasion (i.e. a stage-level predicate); (15d) might be used in a situation in which all the players in the orchestra switched instruments as a joke or are rank beginners.  All this is unchanged, of course, if we substitute the compound violin player. 

(15)
a.
She's a violinist in the Pittsburgh Symphony but hasn't played since they went on strike. 


b.
She's an occasional violinist.


c.
She's a good violinist, but hasn't played since she sold her violin ten years ago.


d.
None of the violinists can play the violin!  

These variant interpretations will be called the action modalities under which a nominal can be understood.


(15) might suggest that the choice of action modality is just a matter of pragmatics.  But there are action nominals whose action modality is an essential part of the lexical meaning (and this is Busa’s main concern).  For instance, pedestrian is a stage-level predicate:  someone on foot on a particular occasion.  I don’t remain a pedestrian when I’m driving my car.  Similarly, when one counts passengers carried by American Airlines, I count as a different passenger on each trip.  Conversely, someone who only happens to discuss economics on a particular occasion is unlikely to be called an economist (except perhaps sarcastically); someone is an economist by occupation.  A customer may be either current (stage-level) or habitual; for the occupation, the term is buyer.  And the difference between a whore and a slut is whether the action in question is an occupation or a habit.  


Among compounds, some (e.g. milkman, garbage man, mailman) lexically denote occupations; others (fisherman, bartender, violin player) are more open in their action modality.  Novel coinages in particular may often be understood as stage-level, with specific function and specific action.  For instance, Downing’s (1977) bike girl, ‘girl who left her bike in the hallway on this particular occasion’, is of this sort, parallel to pedestrian.  In the context of a recipe, starch bowl, ‘bowl currently containing starch’, has this same action modality, which I’ll call “current.”


An important action modality is Ruth Millikan’s (1984) notion of proper function.
  Roughly, “[h]aving a proper function is a matter of having been ‘designed to’ or of being ‘supposed to’ (impersonal) perform a certain function” (Millikan 1984, 17).  Crucially, an object need not actually ever perform its proper function.  Millikan’s striking example is a sperm: only one of millions ever performs its proper function of fertilizing an egg.  


Three major classes of things can have proper functions.  The first class is artifacts:  concrete objects constructed by people
 who have some function in mind for them, or who benefit from their functioning.  The second class is parts.  For parts of artifacts, such as the back of a chair, the proper function is clear:  the part serves part of the proper function of the artifact.  But parts of organisms also have proper functions:  the heart is to pump blood, the leaves of a plant are to perform photosynthesis, and so on.  A third class of objects with proper functions is objects that are “destined” to become something:  the proper function of a seed is to become a plant, of an egg to become an animal, and of a fiancée to become a wife – whether or not these situations actually come to pass.


Action modality will be formalized as an operator on a profiled action.  So, for instance, the occupation reading of violinist can be notated as (16a), and the “current” reading of starch bowl as (16b).  For a noun that denotes an artifact such as book, the proper function is part of its lexical entry, as in (16c). 

(16)
a.
violin1ist2 = PERSON2; [OCC (PLAY (, VIOLIN1))]


b.
starch1 bowl2 = BOWL2 ; [CURRENT (CONTAIN (, STARCH1))]


c.
book1 = [BOOK; [PF (READ (PERSON, ))]]1
It is an interesting empirical question what the full range of action modalities is.

5.3.  Cocomposition.  An important way in which natural language semantic composition goes beyond simple Fregean compositionality is cocomposition, first explored extensively by Pustejovsky 1995.  The best-known example involves the complement of verbs such as finish, which semantically must be an activity.  We finished singing and We finished the job undergo ordinary composition, as their complements are activities.  However, the complements in we finished the book and we finished the beer do not denote activities.  Nevertheless, their interpretations do incorporate an activity, most probably ‘reading the book’ and ‘drinking the beer’ (other possibilities depend on context).  Crucially, the default activity is dependent on the choice of noun.  Where does this extra piece of meaning come from?  The obvious source is the internal structure of the noun’s meaning, in particular from the noun’s proper function.  


Let me formalize just enough of this to make it useful in the analysis of compounds.  (17a) is what would result from composing finish and book in simple Fregean fashion; it is illformed because a book is not a kind of activity.  (17b) is a slightly more complex but wellformed expression; the unspecified function F serves as a sort of “adapter plug” “coerced” into the interpretation, so that all selectional restrictions can be met (Jackendoff 1997, chapter 3).  The first argument of F, the actor, is bound to BILL by the s; this is the semantic expression of control (Culicover and Jackendoff 2005, chapter 12), so that it is Bill who is performing the action F.

(17)
a.
Bill1 finished2 the book3  =  *FINISH2 (BILL1, BOOK3)


b.
Bill1 finished2 the book3  =  FINISH2 (BILL1, F (, BOOK3))  





‘Bill finished doing something with the book’


The content of the coerced function F is filled out by incorporating material from the proper function of book.  (18a) makes this proper function explicit, following the analysis of book in (16c).  This makes it possible to treat F as a copy of READ, as in (18b). 

(18)
a.
FINISH2 (BILL1, F (, [BOOK; PF (READ (PERSON, ))]3))


b.
FINISH2 (BILL1, READ (, [BOOK; PF (READ (PERSON, ))]3))

A fancier way of notating this is (19), where the binding indicated by the two s makes it explicit that F is filled out by copying READ.  An approximate paraphrase would be ‘Bill finished doing with the book what one is supposed to do with books, namely reading it.’

(19)
FINISH2 (BILL1, F (, [BOOK; PF (READ (PERSON, ))]3))


One can imagine other formal ways of working this out; Pustejovsky’s own formalization is quite different.  But the general idea is clear.  First, when pieces of meaning that are expressed cannot link up semantically, it is sometimes possible to add unspoken functions in order to create well-formed semantic connections (coercion).  Second, it is possible to fill out these functions by binding them (or profiling them) from inside the meanings of nouns (cocomposition).  

6.  The compounding schemata, the basic relations, and cocomposition with the nouns 


Establishing the semantic structure of a compound N1N2 involves two factors:  designating a head – in English, N2 – and determining the semantic relation between N1 and N2.  There are two routes for connecting things semantically to N2.  First, N1 can be an argument of N2, as in violin player.  These are so-called synthetic compounds; the general schema appears in (20a).  Second, N1 can be part of a modifier of N2.  The rest of the modifier must be established by coercion, as in (20b).  (The coerced function is notated as F.)

(20) 
N-N compound schemata (or constructions)

            a.  Argument schema:  [N1 N2] = [Y2 (..., X1, ...)]
‘a N2 by/of/... N1’


b.  Modifier schema:   [N1 N2] = [Y2; [F (..., X1, ..., , ...)]] 



‘an N2 such that F is true of N1 and N2’


What is the range of possibilities for F?  Many accounts in the literature, for instance Downing 1977, Selkirk 1982, Ryder 1994, and Lieber 2004, have despaired at finding a systematic account of the possibilities.  Jespersen (1942, 137-138) says:  “Compounds ... say nothing of the way in which the relation is to be understood.  That must be inferred from the context or otherwise.... The analysis of the possible sense-relations can never be exhaustive.”  Other accounts such as Lees 1960 and Levi 1978, noting that F is not entirely arbitrary, have attempted to enumerate a set of functions that accounts for all compounds, either in semantic or syntactic terms (e.g. for Lees, in terms of a set of deletable verbs in the underlying forms of compounds).  


In the present account there is a generative system that creates an unlimited set of possibilities for F.  This generative system includes:

$ 
A family of basic functions or relations, many of which can be profiled on either variable

$ 
The set of action modalities, which are applied to the function F to provide further possibilities

$ 
Cocomposition of aspects of noun meaning with the function F
$ 
A set of structural principles that can be combined to build structurally more complex realizations of F  

Section 5.2 dealt with action modalities; this section deals with the basic functions and cocomposition; section 7 deals with the structural principles. 


First I must discuss the reversibility of the basic functions, which has not to my knowledge been discussed in the literature.  Consider the pair helicopter attack and attack helicopter.  In semantic structure, they both must encode that the helicopter is attacking.  In the former case, attack takes an argument.  Hence the meaning of the compound, (21a), is an instance of schema (20a).  In the latter, helicopter serves as N2.  Since it does not take an argument, schema (20b) must be applied.  Within (20b), the argument-head relation can be instantiated by cocomposing ATTACK with F, resulting in (21b).  ((21b) also says the modifier is a proper function.)

(21)
a.
helicopter1 attack2 = ATTACK2 (HELICOPTER1, INDEF))



‘an attack on something by helicopter(s)’


b.
attack1 helicopter2 = HELICOPTER2; [PF (ATTACK1 (, INDEF))]



‘a helicopter whose proper function is to attack things’

If neither of the nouns takes an argument, then schema (20b) is required for either order of the nouns.  Example doublets are lunch bag, ‘a bag whose proper function is to hold/carry a lunch’, vs. bag lunch, ‘a lunch meant to be held/carried in a bag’; and beef stew, ‘stew made out of beef’, vs. stew beef, ‘beef meant to be made into stew’:  the relation between the two nouns is the same, just differently profiled and sometimes with different action modality.  


Here is a list of the (most prominent) basic functions for English compounds, with examples.  This list is not far off others that have been proposed in the literature.  With one exception, these seem rather plausible as functions that are readily available pragmatically.  (Reminder:  X is the meaning of N1, Y is the meaning of N2, except in the last two cases.)

$ 
CLASSIFY (X1, Y2), ‘N1 classifies N2’:  beta cell, X-ray.   This is the loosest possible relation, in which the meaning of N1 plays only a classificatory role.

$ 
Y2(X1), ‘(a/the) N2 of/by N1’:  sea level, union member, wavelength, hairstyle, helicopter attack, tooth decay.  This is the argument schema.  It is sometimes reversible, with the extra coercion shown in (21b):  X1(Y2), ‘an N2 that N1’s things’:  attack helicopter, curling iron, guard dog; also ‘an N2 that people N1’:  chewing gum, drinking water.

$ 
BOTH (X1,Y2), ‘both N1 and N2’:  boy king, politician-tycoon.  (“Dvandva” compounds)  

$ 
SAME/SIMILAR (X1, Y2), ‘N1 and N2 are the same/similar’:  zebrafish, piggy bank, string bean, sunflower.  This is not reversible, because the function is symmetric; asymmetry arises only through profiling.

$ 
KIND (X1, Y2), ‘N1 is a kind of N2’:  puppy dog, ferryboat, limestone.  Reversible:  seal pup, bear cub (there are other possible analyses as well, perhaps promiscuously)

$ 
SERVES-AS (Y2, X1), ‘N2 that serves as N1’:  handlebar, extension cord, farmland, retainer fee, buffer state.  

$ 
LOC (X1, Y2), ‘N2 is located at/in/on N1’:  sunspot, window seat, tree house, background music, nose hair, donut hole.  Reversible:  ‘N1 located at/in/on N2’, or, reprofiled, ‘N2 with N1 at/in/on it’:  raincloud, garlic bread, inkpad, stairwell, icewater, water bed.

$ 
LOCtemp (X1, Y2), ‘N2 takes place at time N1’:  spring rain, morning swim, 3 a.m. blues.  A special case of LOC (X1, Y2).

$ 
CAUSE (X1, Y2), ‘N2 caused by N1’:  sunburn, diaper rash, knife wound, surface drag.  

$ 
COMP (Y2, X1), ‘N2 is composed of N1’:  felafel ball, rubber band, rag doll, tinfoil, brass instrument.  Reversible:  ‘N1 is composed of N2’, or, reprofiled, ‘N2 that N1 is composed of’:  wallboard, bathwater, brick cheese, sheet metal.

$ 
PART (X1, Y2), ‘N2 is part of N1’:  apple core, doorknob, fingertip, stovetop, mold cavity.  Reversible:  ‘N2 with N1 as a part’:  snare drum, lungfish, string instrument, ham sandwich, wheelchair.  If N1 is a mass noun, this relation paraphrases better as ‘N2 is composed in part of N1’:  gingerbread, cinnamon bun, cheesecake, noodle soup.  Reversible:  ‘N2 that forms part of N1’:  stew beef, cake flour, lunch meat.
  

$ 
MAKE (X, Y, FROM Z), ‘X makes Y from Z.’  This creates two families of compounds, depending on which two arguments are mapped to N1 and N2.  


a.
‘N2 made by N1’:  moonbeam, anthill, footprint, horse shit.  Reversible:  ‘N2 that makes N1’:  honeybee, lightbulb, musk deer, textile mill

b.
‘N2 made from N1’:  apple juice, olive oil, grain alcohol, cane sugar,  cornstarch.  Reversible:  ‘N2 that N1 is made from’:  sugar beet, rubber tree.
 

$ 
PROTECT (X, Y, FROM Z), ‘X protects Y from Z.’  This is the one function in the group that does not seem especially “basic.”  It too creates two families of compounds.


a.
‘N2 protects N1’:  chastity belt, lifeboat, safety pin

b.
‘N2 protects from N1’:  mothball, flea collar, cough drop, mosquito net, sun hat

The basic functions and the action modalities can fill in F in (20b) to build compound meanings, as in (22).

(22)
window1 seat2 = SEAT2 ; [LOC (, AT WINDOW1)]


felafel1 ball2 = BALL2; [COMP (, FELAFEL1)]


Another way that F can be filled in is through cocomposition with the internal semantic structure of N2.  For example, the basic locative relation LOC seems to invoke only locations paraphrasable by at, in, or on, perhaps the least marked spatial relations.  However, if part of the meaning of one of the nouns is another spatial relation, this relation may be used to fill in F.   (23a) shows the internal structure of fountain.  Its proper function, ‘liquid flows out of’, cocomposes with F to produce the semantic structure (23b) for water fountain.
 

(23)
a.
fountain1 = FOUNTAIN1; [PF (FLOW (LIQUID, OUT-OF )]


b.
water1 fountain2  = FOUNTAIN2; [PF (FLOW (WATER1, OUT-OF )]

Similar cases are coal mine (‘dug out of’), gas pipe (‘flows through’), staple gun (‘shot out of’), Charles River bridge (‘crosses over’), and Downing’s (1977) toe-web (‘extends between’).  In all these cases, N2 has a proper function, and N1 is an argument of the proper function.  This approach accounts for large families of compounds such as those in (24).

(24)
a.  
N2 is a container (photo album, carbarn, coffee cup, soapdish, fishtank):



coffee1 cup2 = CUP2; [PF (HOLD (COFFEE1, IN ))]


b.
N2 is a vehicle (cattle car, baby carriage, garbage/icecream/oil truck):



cattle1 car2 = CAR2; [PF (CARRY (CATTLE1, IN ))]. 


c.
N2 is an article of clothing (pinky ring, face mask, necktie):



pinky1 ring2 = RING2; [PF (WEAR (, ON PINKY1))]


d.
N2 is an incipient stage of something else (rosebud, chick embryo, grass seed)



rose1 bud2 = BUD2; [PF (BECOME (, ROSE1))]


e.
N2 is agent of an action (silk merchant, eye doctor, bus driver, pork butcher)



silk1 merchant2 = MERCHANT2; [OCC (SELL (, SILK1))]


f.
N2 is an artifact (hair dryer, fire extinguisher; stomach pump)



hair1 dry2-er3 = X3; [PF (DRY2 (PERSON, HAIR1, WITH )]

7.  Generative schemata for F

In attack helicopter (21b), N1 serves as one of the functions making up F, and N2 serves as its argument (and is then profiled). In window seat (22), N1 serves as an argument of one of the basic functions, which in turn is a modifier of N2.  In water fountain, coffee cup, and so on (23)-(24), N1 serves as an argument of the proper function of N2.  Suppose N1 cannot sensibly serve any of these roles.  Then further options have to come into play, in which the relation is more distant.  


One possibility is that F, the modifier of N2, is further modified by a function G, and N1 is an argument of G.  In order for G to serve as a modifier of F, it must also have another argument that is bound to F.  Thus formally this schema is (25).

(25) 
[N1 N2] = [Y2; [F (..., , ...; [G(... X1, ..., , ...)])]]

An example is (26), steamboat.   Here F is filled in from the lexical semantics of boat, ‘something whose proper function is to move in water’, and G is the basic function CAUSE, encoding the means by which the boat moves. 

(26)
steam1boat2 = BOAT2; [PF(MOVE (); CAUSE (STEAM1, )]


                                      .     F       -          .  G   -  


 


‘a boat that moves     by steam causing it to do so’


Another way to fit N1 in is for one of the arguments of F to be a function G, and N1 serves as one of G’s arguments.  Formally this schema is (27).  

(27)
[N1 N2] = [Y2; [F (G(...X1...), ..., , ...)]]

An example is (28), barber shop.  As in previous cases, F is filled in from the proper function of shop:  ‘place whose function is for people to buy goods or services’.  G is the service being paid for, and it comes from profiling the proper function of barber, ‘person who cuts hair’, in the fashion illustrated for enjoy (drinking) the beer in section 5.3.

(28)
barber1 shop2 = 

SHOP2;[PF (LOC (BUY (PERSON,  [G ([BARBER1 ; OCC (CUT (, HAIR)])]); IN ))]

              .       F            -                       G - - - - - - - - - -  (G bound to CUT)

‘a shop whose proper function is that in it people buy what barbers do, namely cut hair’


(more concisely, ‘a shop where people buy (the service of) barbers cutting hair’)


For a more complex case, consider piano bench, ‘bench on which one sits while playing the piano’.  Sitting comes from the proper function of bench, and playing comes from the proper function of piano.  These two functions are connected by the basic function of temporal location, ‘while’.  Formally, ‘sitting’ is F, from the lexical semantics of bench; it has a temporal modifier whose function is LOCtemp.  One argument of LOCtemp is bound to F, and the other is bound to G, ‘playing’, which is profiled from the proper function of piano.  The formal structure is (29), and the structure of this example is (30). 

(29)  [N1 N2] = [Y2; [F (..., , ...; [G (, H(X1))])]] 

(30)
piano1 bench2 = BENCH2; [PF (SIT (PERSON, ON ); 

                                                     .     F    -




‘a bench on which one sits,


[LOCtemp (, H (, PIANO1;[PF (PLAY (PERSON, ))]))]]

                                                          .  G   -         H - - - - - -  -  (H bound to PLAY)

     
such sitting being while doing what one does to a piano, namely play it’





(more concisely, ‘a bench on which one sits while playing the piano’)

Other compounds of this type are bass stool, bike helmet, lobster bib, dessert wine, and coffee cake.  


Many of the analyses above have introduced unexpressed arguments, for instance the person sitting on a piano bench while playing the piano. Another type of unexpressed argument sneaks in in compounds like birdbrain, ‘someone with a brain like a bird’s.’  This is a case of the general schema (31), where N1 and N2 are both arguments of a modifying function F.  This is the schema for exocentric compounds, a special case of the schema for metonymy.

(31)
Exocentric compound schema:   [N1 N2] = [Z; [F(..., X1, ..., Y2, ...)]]







‘something such that F is true of N1 and N2'


Here are four cases, each slightly different in how the constituent nouns are incorporated.  Since these are exocentric compounds, sometimes the head has to be lexically stipulated.  Aside from that, the composition of schemata is of the same character as in other compounds. 

(32)
a.
bird1brain2 = PERSON; [SIMILAR (BRAIN (), F (BIRD1)]





    ‘person whose brain is similar to that of a bird’


b.
sea1 horse2 = Z; [SIMILAR (, HORSE2 )]; [HABITUAL (LOC (, IN SEA1)]





   ‘something similar to a horse that is habitually in the sea’


c.
canvas1back2 = DUCK; [BACK2 (); SIMILAR (, CANVAS1)]





    ‘duck whose back resembles canvas’


d.
coat1tail2 = Z; [SIMILAR (, TAIL2)]; [PART (COAT1, )]





   ‘something similar to a tail that is part of a coat’

8.  Closing remarks

By the time we get to (28), (30), and (32), a large proportion of the meaning is connective tissue:  unexpressed basic functions, lambda-abstracted functions, and bound variables.  Nevertheless, the overall result should be clear.  The semantic relation between N1 and N2 arises by adding coercing functions either in argument or in modifier positions, and by cocomposing these either with the basic functions or with internal semantic structure from N1 and N2.  This is fairly straightforward when there is only one coercing function, but complexity increases quickly with multiple coercions.  The resulting number of options for the semantic relation between N1 and N2 also increases quickly, which seems consistent with the literature’s limited success at enumerating them.  In the present approach, the repertoire of possible relations is created by a generative system which, aside from the rudimentary linking of N1 and N2 into the structure, is entirely within the semantics.  So in a sense Jespersen is correct in saying “The analysis of the possible sense-relations can never be exhaustive” – and yet it is systematic. 


One might object that piano bench does not feel as complex as (30).  I offer two replies to such an objection.  First, for decades we have been accustomed to vaunting the covert complexity of language beneath its intuitive transparency.  The covert complexity for Conceptual Semantics should not be any less than for other formal theories of syntax and semantics, particularly given its aspiration to semantic explicitness.  In fact, by virtue of the Parallel Architecture, it has been possible to keep all complexity out of the syntactic component – it is only the meaning that is complex.  Second, for those who find any sort of formalism objectionable, the challenge is to find a notation that (a) is more perspicuous, (b) still retains all the necessary semantic distinctions, and (c) does so with a constrained set of basic relations and schemata.  


The questions raised by this account are the same ones that have persisted in the literature, but they can perhaps be couched more precisely.  Here are four; other researchers will surely have more.

$ 
What is the full set of basic functions, and how uniform are they crosslinguistically?  

$ 
To what extent are these functions generally available for pragmatics and nonlinguistic conceptualization, and to what extent are they special to language – or to English?

$ 
How extensive can coerced and cocomposed functions be in compounds, and to what extent does the answer differ between lexicalized and novel compounds?  

$ 
What other basic morphosyntactic patterns must be added to the simple N1N2 structure in (20) in order to account for the quasi-syntactic elaborations in (4) (e.g. health and welfare fund), and what is their status vis-a-vis morphology, syntax, and protolanguage?  


Other traditional questions have been answered by the present account, for example why the possible relations between N1 and N2 are so varied yet not altogether wild; and precisely how the meanings of the two nouns contribute to the meaning of the compound.  Above all, because the Parallel Architecture liberates the generative capacity of semantics from that of syntax, it has been possible to give a semantically-based account of compounds that is sufficiently formal to see what is going on, while keeping the syntax as absolutely simple as it looks.  
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     �As pointed out by some of the commentators on Klein and Perdue's paper in the same issue of Second Language Research, some of the word order effects may be artifacts of the range of target languages studied by K&P.  I leave this question open, as it is not too important to the point at hand.


     �Notice, by the way, that the standard Head Parameter in syntax is also a correlation of linear order with headedness.  So perhaps it is no surprise that compounds often generalize with X-bar structures in their headedness, as Lieber 1992 suggests.


     �Lieber 2004 argues out that V-P compounds such as blowup are simple zero-nominalizations of verb-particle combinations.  I find this plausible for many cases, but not for exocentric V-P compounds such as pullover (a sweater), pushover (a person), and turnover (a pastry).  Lieber also suggests that P-V compounds such as overkill are actually prefixed nominalizations.  Here I am less convinced, as there are many examples that are semantically idiosyncratic, such as undertow, outlook, downdrift, outcast.   In any event, the main point about categorial unselectivity stands, even if less robustly.


     �Some of these examples play on an ambiguity in one of the constituent nouns.  In elevator shaft, is the elevator the box that one rides in, or is it the whole piece of machinery including motor, cables, pulleys, controls, and the shaft?  File folder plays on an ambiguity in file:  in the first reading, the file is an individual piece in a collection of information; in the second, the file is the physical instantiation of the entire collection.


     �This formalization is not too different from many others in the literature, for example Rappaport Hovav and Levin 1992, Lieber 2004, and Booij 2007.  I omit the details for specifying that X is an agent.  See Jackendoff 1990.  I have oversimplified the rest of the semantics of -er and -ee nominals, as not especially relevant to the present discussion.  


     �Millikan develops the notion of proper function in the context of a theory of language that I find difficult to endorse in general.  Nevertheless this notion, extracted from her overall approach, is of great utility in a mentalistic analysis of concepts.  


     �Or other intention-having beings, since it makes sense to include beaver dams among artifacts.


     �These cases verge closely on ‘X with Y as a part’, below.  It is not clear to me whether they are distinct.


     �The difference between COMP and PART can be illustrated by the ambiguity of clarinet quartet.  On the COMP reading it means ‘quartet of four clarinets’; on the PART reading it means ‘quartet of which a clarinet is a distinctive member’, e.g. a clarinet and three strings.


     �This relation differs from PART in that Z is no longer identifiable as such in Y.  However the distinction is slippery.


     �Brekle 1986 calls this kind of cocomposition a stereotype compound.  Bassac 2006 analyzes this process – correctly, in my opinion – in terms of Pustejovsky’s (1995) qualia structure internal to noun meanings, most prominently the telic quale, which specifies proper function of an object.


     �I can imagine a better action modality here for ‘lives’, but it is not crucial to the present point.
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