Heads

by Arnold M. Zwicky

        The following essay is a general review of Zwicky’s article published in the Journal of Linguistics. As we are all aware, the subject before us is of unparalleled scope and complexity. Despite all the care and thought devoted to the preparation of such document, it may still fall short of some readers' expectations for a number of different reasons: The first stems from the enormity and the complexity of the subject, the background knowledge it requires in theoretical linguistics, which can not be outlined here, for it would make the paper gigantious. The second is that such a general review may appear too concise, too superficial, incurring the dual risk of making seemingly simplistic and distorted statements while leaving aside important factors that some feel should be included. Despite these obstacles I will try to undertake this exercise, and  whether it was worth it, I will let the reader decide!

           Zwicky starts his argument by pointing to recent work on morphology, namely Lieber, 1981, Williams, 1981, Kiparsky, 1982, and Selirk, 1982, saying that these writers propose that in the forms with derivational affixes, the affix is the head of the combination; all word formation is endocentric. This means, that the category of a derived word is always non-distinct from the category of its head, in English usually the rightmost constituent.

What makes this proposal attractive, is that it allows a general principle, called Percolation, which requires that the category of a construct and the category of its head be identical, and that other morphosyntactic features, such as gender and number, be identical for the construct and the head. (This would mean no less, than saying that since happiness is a noun, so is -ness in itself.)

The Percolation proposal depends, on one hand, on some assumptions about heads in syntax, and on a claimed parallelism between syntax and morphology, on the other. I will follow Zwicky’s structure, by discussing heads in syntax first, than heads in morphology, than draw some general conclusions.

HEADS IN SYNTAX

        Head in syntax is traditionally understood as a constituent, which in some sense ‘characterizes’ or ‘dominates’ the whole syntactic construct. Jespersen’s “primary ranking” of words, defined in terms of semantic notion of definition, qualification, or modification; establishing primary, secondary, tertiary, etc. words well reflect this idea, however this does not seem to be the most effective approach.

   The initial question is, that what notions must the theory of grammar supply. Three such notions are needed, if we contrast syntax with other components of grammar: semantics, the lexicon, and (inflectional) morphology. The first of these picks out the constituent acting as the semantic argument (as opposed to the semantic functor), the second picks out the subcategorisand (the constituent that is lexically subcategorized), and the third picks out the morphosyntactic locus (the constituent on which inflectional marks will be located). In addition government and concord must also be accounted for, by some constituent being ‘dominant’ - the constituent determining government or the constituent determining concord. These five notions can construct a theory of grammar, consequently granting the independent primitive notion of HEAD unnecessary.

In a combination X+Y, ‘X’ is the ‘semantic head’, meaning that X+Y describes a kind of the thing described by X (E.g.: Those penguins describing a kind of penguin). This derives from the fact that in semantic interpretation of Det + N, Det represents a functor on an argument represented by N. We might then propose that in X+Y, X is the ‘semantic head’ if in the semantic interpretation of X+Y, Y represents a functor on the argument represented by X. If so, then in V+NP, P+NP, and NP+VP constructions, NP is the semantic head, since the semantic interpretation of the constructs involve a functor (V, P, VP) on an argument (NP). Thus the semantic argument is the NP.

In some constructions, one slot has a special status in that the items that can fill that slot must be listed in the lexicon. These are instances in which one constituent is subcategorized with respect to its ability to occur with a particular set of sister constituents (E.g.: give is subcategorized to occur with either NP NP or NP to+NP as its sisters). Subcategorization is therefore associated with rules of constituent combination as well as paired with principles of semantic interpretation. In V+NP, Aux+VP, P+NP, and Comp+S constructions there is a lexical and a phrasal category, so that if there is to be a subcategorisand, it must be the lexical category. Similarly a Det + N construction (E.g.: those penguins) is derived by two rules; one combining Det with the phrasal category Nom, and the other permitting a Noun unmodified by adjectives to be one of the realizations of Nom. Nom entails that if there is a subcategorisand in Det + N, it is Det, because Det is the only lexical category in the rule combining Det and Nom. Thus the subcategorizand is a lexical item functioning as semantic functor.

One way in which a constituent can ‘characterize’ a construct is that it can be the bearer of the morphosyntactic marks of syntactic relations between the construct and other syntactic units; either by bearing actual bits of inflectional material, assigning an operational criterion for headship (the actual inflectional locus is candidate for the head) or by bearing abstract properties - morphosyntactic features associated with constituents at various levels - assigning a theoretically primitive notion picking out the constituent that must share morphosyntactic features with the construct as a whole. This later is the general notion of morphosyntactic locus, which loosely speaking is the ‘potential inflectional locus’, the constituent on which inflectional features will be marked if the language has the appropriate morphology. In Det+N, Aux+VP, and V+NP we have actual inflectional loci: N being the inflectional locus in Det+N, the Aux being the inflectional locus in Aux+VP, and V being the inflectional locus in V+VP; while in NP+VP and Comp+S the distribution of tense gives information about the inflectional loci: person and number marked both on the NP and VP, but only VP bearing the tense in NP+VP, and only S bearing the marks of tense in Comp+S. Thus the morphosyntactic locus is specifically defined in each construction.

We speak of government and concord if one constituent in a construct is ‘dominating’ another. Syntactic government is the selection of one constituent - the governed or subordinate constituent - by virtue of its combining with another - the governor. Governors are therefore easily confused with subcategorsands. The difference is that subcategorization concerns the possibility of one constituent’s combining with some co-constituent, involving semantic principles, while government concerns the form that a co-constituent has in such a combination, lacking semantic correspondences. Government is also easily confused with concord. Although both phenomena involve morphosyntactic features determining the morphosyntactic features of a sister constituent, concord means the same features are involved in the determining and the determined constituent, whereas in government different features are involved. Government also means two types of government: the governed constituent bearing features simply by virtue of its occurring in a construction, or the governed constituent bearing inflectional marks as projections of a lexical cleavage within the governor. VP+NP, P+NP, and NP+VP belong to the first type: V and P being the governors in V+NP and P+NP, and VP being the governor in NP+VP. Aux+VP belong to the second type, for auxiliary verbs divides into several subtypes according to the inflectional form of the VP that follows, and the auxiliaries are themselves unmarked with respect to these lexical distinctions.

Yet another sense in which one constituent can ‘dominate’ another is to determine concord features first, which is then realized inflectionally second. What is not clear in these cases, is which constituent determines concord - whether the NP or the VP is the determining constituent for the purpose of concord. The existence of inherently plural, but morphologically unmarked nouns together with nonexistence of inherently singular, but morphologically unmarked verbs (E.g.: people swim) suggests that the NP is the concord determinant in English. (Parallel data from other languages like Swahili, French, German and Hungarian also prove this point.) Similarly N is the concord determinant in Det+N construction.

        According to what has been outlined above, there are three distinct candidates for the head in syntactic percolation: the semantic argument, the semantic functor, and the morphosyntactic locus. The semantic arguments, (equivalently, determinants of concord) are: N in Det+N, NP in V+NP, VP in Aux+VP, NP in P+NP, NP in NP+VP, S in Comp+S. The semantic functors (equivalently, subcategorizands and governors) are: Det in Det+N, V in V+NP, Aux in Aux+VP, P in P+NP, VP in NP+VP, Comp in Comp+S. The morphosyntactic loci are: N in Det+N, V in V+NP, Aux in Aux+VP, P in P+NP, VP in NP+VP, S in Comp+S - matching the semantic arguments only for the first and last constructions, and matching the semantic functors in the remaining. The most reasonable solution to the problem of selecting heads in syntax is to employ a notion that already figures in the grammar. Therefore for the purpose of the Head Feature Convention
it is easy to see, that only the morphosyntactic locus fits the requirements perfectly. Thus the head in syntactic percolation is the morphosyntactic locus. In certain constructions, then, one constituent serves both as the bearer of morphosyntactic features and as the constituent belonging to the category of the construct as a whole.

An operational criterion test is to look for the constituent distributionally equivalent to the whole construct; which means that the head characterizes a construct in the sense that it is the one constituent that belongs to the category with roughly the same distribution as the construct as a whole. In order to be able to pick a distributional equivalent, the construct must have some constituent belonging to a category with roughly the same distribution as the construct - that is the construction must be endocentric. On this basis Det+N, V+NP, Aux+VP, and Comp+S clearly have distributional equivalents: N is the distributional equivalent of Det+N, V of V+NP, VP of Aux+VP, and S of Comp+S. In contrast P+NP has the distribution of neither P nor NP, but combines with V or V+NP to make a construct of category VP having the distribution of Adv; and NP+VP has the distribution of neither NP nor VP, but has a unique distribution and assigned a new category S. The notion of distributional equivalent differs from the morphosyntactic loci, the semantic arguments, and the semantic functors, and represents a genuinely new head-like notion.

An other operational criterion test is to look for the obligatory constituent; which means that if the head of a construct truly characterizes it, we expect it to be obligatory (and non-heads optional). Accordingly we may distinguish between constituents that are optionally present and those that are elliptical. Optionally present are the NP of V+NP, and the Aux of Aux+VP; the V of V+NP and the VP of Aux+VP can, however, be an elliptic zero. Elliptical constituents must be interpreted from context (linguistic or otherwise), while optionally present constituents do not require such contextual interpretation. With this background we can also determine which constituent is obligatory: N for Det+N, V for V+NP, VP for Aux+VP, and S for Comp+S. Also obligatory: VP for NP+VP and P for P+NP, but then NP-less Ps are exemplified by VPs. The obligatory criterion clearly tests for the same reason as distributional equivalence (also agreeing in the first four cases), and differs from the morphosyntactic loci, the semantic arguments, and the semantic functors, representing a new head-like notion, similar to the one of the distributional equivalent.

In dependency grammar such head-like notions play a central role. Although it deals with relations among words, not among constituents, using dependency diagrams to indicate dependency as a directional relation between a ruled word and its ruler word, it is known that dependency diagrams can be mechanically converted to constituent diagrams with the indication of which constituent in a construct is the ruler. Also, constituent diagrams can be mechanically converted to dependency diagrams if rulers are indicated for endocentric constructions in them. Hence there is a relation between the notion of ruler and the head-like notion of distributional equivalent/obligatory constituent, which can be summarized as such: for endocentric constructions, the ruler is the distributional equivalent/obligatory constituent, and for exocentric constructions, it is the governor. If rulers are picked out according to this, then ruler is a notion distinct from all others so far: N is ruler in Det+N (but Det the semantic functor), V is ruler in V+NP (but NP the semantic argument), VP is ruler in Aux+VP (but Aux the morphosyntactic locus), and Comp is ruler in Comp+S (but S the distributional equivalent and obligatory constituent).

HEADS IN MORPHOLOGY
      Of the five head-like notions that must be represented in syntax, the semantic argument, the subcategorizand, and the morphosyntactic locus must also be represented in syntax. The governor plays a very limited role in morphology, and the determinant of concord plays no role at all, because parts of words do not exhibit concord with one another. As in syntax, morphological combinations have an associated semantics, where the functor-argument distinction must be made. Also as in syntax morphemes are lexically subcategorized according to the types of constituents they can combine with.

The semantic argument in English endocentric compounds is the second constituent (E.g.: Christmas cookie), because ‘Christmas cookie’ is a kind of cookie which is characterized by its connection to Christmas, and not the other way round. In exocentric compounds (E.g.: redcap) neither constituent is the semantic argument. The semantic argument in derivation (both which changes the category of the base (blue-ish), and which does not (blue-ness)) is always the base rather than the affix, since affix represents a functor applying to the argument represented by the base. Derivation also involves subcategorization (while compounding does not), where the base is the subcategorizand (E.g.: soft-en, hard-en). Also in a small class of cases, one of the items combining in word formation bears a mark analogous to the inflectional marks of government in syntax, where the other, unmarked item is the governor. The marked word is always the first, indicating that the second is the governor (E.g.: cat’s paw, kinsman).

Assuming that words have some internal constituent structure analogous to that of syntax, we can ask which morphological constituent in a word formation rule will bear the phonological marks of inflection, that is, what is the morphosyntactic locus in the word. Percolation in morphology claims that the morphosyntactic locus is the suffix in derivational suffixing, and the rightmost element in compounding. This not only means that morphosyntactic features are realized as inflectional suffixes, but also that there is a close bond between a word-final morpheme and a following inflectional suffix.

The use of Percolation to determine the category of the construct in word formation requires that the head, for the purposes of morphological Percolation, be the morphological determinant - the morphological constituent that ‘dominates’ its co-constituent and so ‘determines’ the category of the construct. The morphological determinant in a derivational formation involving a suffix is the suffix, since the suffix occurs only in constructs of one category (and with bases from one word class), while a base of some word class can occur in constructs of several categories (combining with a number of suffixes). The morphological determinant in noun-noun compounding is the element on the right, because a right-hand element that is count, mass, common or proper occurs only in a construct, whereas left-hand elements are not so constrained. In some cases the appearance of morphological determination is simply a result of the fact that the rightmost element in words are inflectional loci.

Distributional equivalents within words can also be determined in the same way as within phrases, but mainly applying to category-preserving derivational formations, and these are of course the bases (E.g.: bluish - blue). Other derivational formations do not have distributional equivalent, because they are category-changing (E.g.: blue - blueness). Some compounds also have distributional equivalents, where in general the second noun is the distributional equivalent (E.g.: Christmas cookie - cookie). Bloomfield also talks about morphological prominence in compounds, based on syntactic criteria, where the central element will be that which is the distributional equivalent in the syntactic combination (E.g.: pick in pickpocket, because the verb is the distributional equivalent in the syntactic combination like pick pockets).

CONCLUSIONS
       Before all we must look at the possible parallels of morphology and syntax. The Percolation in morphology uses a notion of ‘head’ that combines the morphosyntactic locus and the morphological determinant. Percolation in syntax uses the notion of ‘head’ as the morphosyntactic locus. If percolation is not a new principle, specific to morphology, but rather the percolation principle already required in syntax, and this notion of head in morphology is to retain its appeal, than the notion of head in syntax must also combine the morphosyntactic locus with the syntactic determinant, the syntactic analogue of the morphological determinant.

The determination scheme was that in a construct (Z), one of the constituents (X) is largely restricted to occurring within construct Z, while its co-constituent (Y), occurs in other constructs as well; and as a result, Z can be predicted on the basis of X, but not on the basis of Y. In V+NP=VP, P+NP=PP, and NP+VP=S the constituent NP occurs in three different constructions, and it occurs in other constructions as well (E.g.: the possessive construction of those man’s hats); while V, P, and VP are more restricted, and hence are the syntactic determinants in these constructions. Aux is the syntactic determinant in Aux+VP=VP’, and Comp is the syntactic determinant in Comp+S=S’. The assignment of Det, Aux, and Comp as syntactic determinants corresponds to the intuition that these constituents serve as ‘marks of’ the constructs NP, VP’, and S’. Unfortunately the assignments are identical to those of subcategorisands and governors, thus syntactic determinants are semantic functors. It follows that syntactic determinants and morphosyntactic loci do not coincide. They differ in two constructions (Det+N and Comp+S) and are accepted to differ elsewhere as well. Syntactic percolation uses the morphosyntactic locus alone, therefore the claimed parallelism between morphological Percolation and syntactic Percolation fails.

As discussed above, there is a strong bound between a derivational suffix or the right-hand element of a compound and an inflectional suffix. The Percolation proposal achieves conceptual economy by identifying the rightmost morpheme as the morphosyntactic locus, avoiding the two types of ordering principles in morphology - one type referring to heads, another type referring to the margins of the word. While syntactic principles locating inflectional morphemes typically refer to heads rather than to margins, morphological principles locating inflectional morphemes seem always to refer to margins - affixation takes place outside word formation, at the margins of the word. Inflection is consequently indifferent to the internal organization of words, and although there are many different relationships among constituent words in compounding, they all have markers on the last word. This means that only the reference to margins is needed in morphology and hence the conceptual economy of percolation is a false one. It is false to exploit the head of the Head Feature Convention as the morphosyntactic locus in morphology, and any saving in conceptual apparatus that would follow from such move is a false economy.
Morphological determination in suffixal derivation, like syntactic determination in general, resides in the semantic functor. The morphological determinant in compounding, however, is usually the semantic argument. The connection between semantic functor and morphological determinant is a natural one, since both concern the outputs of a rule combining base and suffix. It follows, that if the location of inflexional marks in morphology is not to be achieved by indicating, then morphological determinant is a genuinely new theoretical notion, which means that the treatment of the morphological determinant as the head in Percolation means that the stock of concepts is increased, not reduced.

In exocentric compound like red-head the morphosyntactic locus and the morphological determinant do not coincide. They lack morphological determinants but nevertheless have inflection marked on the right-hand element. Compared with endocentric constructions it becomes clear that no compound has a morphological determinant in the sense outlined above. However the rightmost member of a compound might be for the purpose of locating inflectional morphology, it does not determine the category of the compound. Although possible in some cases, no constituent should be picked out as the source of morphological determination, for determination is a property of rules, not necessarily something localizable in one of the constituents. What Zwickly proposes at this stage is that there is a number of compounding rules, each involving the operation of linking two words belonging to specified categories, creating a word of a specified category. Morphological determination resides not in a formative but in a rule performing an operation: for compounding, the operation is the linkage of two operands; and for affixal derivation, the operation is the linkage of material at one end or the other of an operand.
A special problem arises with the morphosyntactic locus and morphological determinant conception of head in derivational ‘process’ morphology. On the Percolation proposal, a piece of derivational process morphology must be the inflectional locus, and it must be the morphological determinant. This apparently obliges us to hew an agglutinative approach to derivational morphology, and so gives rise to a full range of problems that process morphology posed for structuralist morphologists. The recent literature contains several alternatives to an agglutinative treatment of process morphology, in some of which Percolation has a natural place, but in others the effect of Percolation is achieved by two independent mechanisms.

There is a nonagglutinative approach of Williams, where the effect of Percolation is split, with Percolation doing the job for affixal derivation, and some other mechanism (not explained) doing the job for process derivation. Another view by Lieber is where the effect of Percolation is split, with Percolation working in affixal derivation, and a feature-assignment mechanism working in process derivation. Another, proposed by McCarthy which merges the ‘long component’ treatment of discontinuous morphology with the ‘autosegmental’ approach to phonology; but so far how Percolation would be managed in this framework is not explored. Yet in another mixed approach of Marantz a prosodic analyses is appropriate for some phenomena, and a morpholexical-rule analysis for others, treating the morphological-determination aspect of Percolation in process morphology as a unitary phenomenon. There is one more arising from Montague’s approach to syntactic rules and others like Matthews, Anderson, and Janda, which involves distinguishing a rule from the operation that the rule performs.
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� The uncontestable requirement that, the head should be N in Det+N, V in V+NP, VP in NP+VP, and S in Comp+S.
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