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A Note from the Editors 


This year’s SKY JoL comes thicker and covers a more varied range of topics 
 than perhaps ever. The papers deal with cognitive grammar, construction 
 grammar, critical discourse analysis, dependency theory, generative grammar, 
 and prosody, to name but a few areas; and with languages as varied as Basque, 
 English, Finnish, German, Italian, and Malay. Despite our forebodings 
 expressed in the bulletin of the Linguistic Association of Finland a few 
 months ago, there was no shortage of papers by Finnish authors; indeed, there 
 was a significant increase in their number. Papers of Finnish origin are 
 important in that their topics often reflect what is current in the field of 
 linguistics in Finland, and are therefore likely to be interesting to our readers. 


We have also had the opportunity to introduce a Remarks and Replies 
 section, with the exchange between Fred Karlsson and Esa Itkonen paving the 
 way for further contributions of this kind. The papers published in this section 
 are not peer-reviewed, and contributions to it may also take up less broad 
 questions than is the case in this year’s issue. 


We have been delighted to see that our Book Review section has kept 
 growing and has attracted reviews of highly interesting and varied works. 


The year’s balance has not, however, been solely positive. Low-quality 
 submissions have also kept flowing in, and too many contributors seem to 
 think that it is the editors’ job to polish their papers into publication shape. 


Due to attitudes of this kind, and the continually rising number of 
 submissions, the editors’ work load has steadily increased – even to the extent 
 that three editors no longer seems enough.  


Fortunately, the above criticism does not apply to all our contributors. 


We editors have again had the privilege of collaborating with many authors 
 and referees dedicated to their work. 


Pentti Haddington  Jouni Rostila  Ulla Tuomarla 
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Pauli Brattico 



A Category-free Model of Finnish Derivational Morphology 


Abstract 


The lexicon is traditionally understood as consisting of lexical items, which are 
 categorized in lexical categories such as verbs, nouns or adjectives. Recently, this 
 assumption has been challenged by a theory which posits no lexical categories in the 
 lexicon. Rather, lexical items are taken to be categorially underspecified roots. This 
 article presents a theory of Finnish word formation which supports, and is based on, a 
 category-free model of the lexicon. It is argued that the category neutral layer of word 
 formation in Finnish is recursive, hence likely to be part of the syntax proper. Some 
 implications are discussed. 


1.  Introduction 


Recently, some linguists have argued that the lexicon contains categorially 
 underspecified roots, rather than nouns, verbs and adjectives (Adger 2003, 
 Alexiadou 2001, Barner & Bale 2002, Chomsky 1970, Chomsky 2004, 
 Giegerich 1999, Farrell 2001, Jeanne & Hale 2000, Marantz 1997, 1999, 
 2000, Hale & Keyser 2002, Harley & Noyer 1999, Pesetsky & Torrego 
 2004, Salo 2003, Whitman 2004).1,2 According to one such view (e.g., 


1 Preparation of this paper was supported by Finnish Cultural Foundation and the 
 Academy of Finland (project number 106071). The basic ideas presented here were first 
 formulated in my PhD thesis (Salo 2003). The present paper was first presented at the 
 SKY symposium “The lexicon: its status in the theory of language” (2004, Turku). I 
 thank the audience of the symposium for comments. Saara Huhmarniemi, Christina 
 Krause, Markus Mattsson, Jouni Rostila and two anonymous referees gave me valuable 
 comments at various aspects of this work. I can’t imagine what this work would be like 
 without their time and patience. Julie Uusnarkaus helped me with the English language, 
 although all the remaining mistakes are of course mine. 


2 Jouni Rostila (p.c.) pointed out that this proposal is essentially compatible with various 
Construction Grammar approaches. Within Construction Grammars, lexemes can be 
conceived of as having rich frame-semantic meanings, and their categorial properties 
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 Marantz 1997, 1999, 2000), categorially underspecified roots become 
 nouns, verbs and adjectives when inserted into specific syntactic contexts. 


The question then arises whether this new model can be applied to Finnish 
 or, more interestingly, whether properties of Finnish word formation 
 support or reject such a view. Furthermore, we want to know whether the 
 category free model could help us to solve some of the remaining mysteries 
 of Finnish word formation. I argue that the answer to both questions is 
 positive. Section 3 presents one category free model of Finnish word 
 formation and section 4 applies the theory to a number of open problems in 
 Finnish. What emerges is not so much a completely new model of Finnish 
 word formation, but a fine-tuning of the standard theory (e.g. Karlsson 
 1983) under a somewhat different theoretical orientation.  


Before going to the main business of this article, I want to clarify 
 some terminological matters and explicate certain features of my 
 theoretical orientation. I take “lexicon-as-listedness” to refer to elements 
 which are the output of no grammatical rules. It is a storage of all primitive 
 elements, often referred to as “linguistic features.” These can include 
 derivational morphemes, inflectional morphemes, lexical category features, 
 agreement features, semantic features, concepts, wider cognitive categories 
 and phonological features − in short, all the grammatical elements that are 
 primitive. This list has to be composed by means of empirical, not 
 conceptual investigation. Some of these feature combinations produce 
 possible words and phrases in a language. Lexicon as ‘derivational 
 morphology’ refers to the output of applying word formation rules to the 
 elements in the lexicon-as-listedness, so that the resulting objects constitute 
 the domain of syntax proper. To follow standard terminology, I call them 
 lexemes. Intuitively, these constitute ‘possible words’ in a language, 
 assuming that inflection takes place in syntax. ‘Psycholinguistic lexicon,’ 


or lexicon-in-use, is the domain of cognitive processes involving actual 
 language use, parsing, the effects of word frequency, automatization, and 
 so forth. This list contains a catalogue of words memorized by an 
 individual speaker or a list of words shared by a community of speakers. 


These are potentially very large feature bundles chunked together.  


Take the word juoksu-tta- ‘run-CAUSE.’ This is a complex lexeme 
 from the perspective of derivational morphology, but it might constitute 


arise when they are unified with schematic constructions. Since schematic constructions 
are Construction Grammars' means of capturing syntactic phenomena, this means in 
practice that categorial properties arise in the syntax. 
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one atomistic unit in the psycholinguistic sense if, for example, it is used 
 with considerable frequency. It might, furthermore, be accessed by using a 
 whole-word strategy instead of a decompositional strategy in an actual 
 context of use (see Baayen 1993). We expect and will later find a lot of 
 variation between speakers concerning the constitution of their lexicon-in-
 use. From the perspective of lexicon-as-listedness, juoksuttaa contains at 
 least three elements: juokse- (the base), -tta- (causative morpheme) and -a 
 (the marker for the first infinitive). It could be found to contain much more, 
 if we are allowed to penetrate deeper into its structure. The word hamma-
 sta-a ‘teeth-CAUSE’ is a potential word in Finnish as well, yet it is seldom 
 (if ever) used in modern Finnish, so it belongs to the lexicon as derivational 
 morphology, but possibly not to the typical lexicon-in-use. It might belong 
 to the lexicon-in-use of a dentist specialized in gerontology, for example. 


Unless otherwise stated, ‘lexicon’, as it is used here, does not mean lexicon 
 in the psycholinguistic sense, but in the linguistic sense.  


I recognize that this orientation differs significantly from those of 
 many others. For what it is worth, my motivation for separating the 
 lexicon-in-use from the two other linguistic notions is the fact that no 
 theory of language use can be restricted only to the linguistic domain. For 
 instance, almost any type of cognitive material can be stored and 
 manipulated as a single item or by means of a “whole-item strategy,” given 
 enough practice and repetition (Logan 1988). Thus, to understand the 
 notion of lexicon-in-use, we would need a general psychological theory of 
 automatization, rather than only a linguistic theory of word formation. To 
 assume that such a general theory could succeed without the more 
 fundamental linguistic theory is as mistaken as the assumption that chess 
 psychology could start without acknowledging the rules of chess, but 
 equally it makes little sense to try to explain such general psychological 
 matters only inside of the linguistic domain. Hence, some current trends 
 notwithstanding, I think that we have to keep the two domains distinct. 


Ultimately, the issue is empirical. We will have the chance to return to this 
 matter on several occasions.  


Since the lexicon-as-listedness contains only primitive features, it 
 cannot contain linguistic elements which have been assigned to some 
 lexical category; such elements are automatically ‘complex’ by virtue of 
 being composed out of something plus a lexical category feature such as V,


N or A. The interesting question here is whether morphemes, derivational or 
inflectional, are complex elements in the sense of being provided with one 
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of these categories. I will argue in this paper that derivational morphemes 
 and the resulting complex lexemes are categorially underdetermined.  


To introduce some terminology, by “categorially underspecified Root” 


I mean a morpheme, stem, or lexeme which does not belong to any lexical 
 category. This terminology comes from Giegerich (1999). Intuitively 
 speaking, these are constituents of words that do not contain features such 
 as +N, V, A. To follow Pesetsky (1995), I use the notation √ROOT to refer to 
 Roots. Roots are lexical elements which can become verbs, nouns and 
 adjectives when they become Words. Words are lexical items which are, in 
 themselves and without further ado, pronounceable as grammatically well-
 formed units.3 Whether a given Root becomes a verb, noun or an adjective 
 depends on its syntactic context. For instance, the Finnish Root √BUY can 
 become a verb (osta-a), noun (osta-minen, ost-o) or adjective (osta-va). 


Osta- is the phonological exponent of a categorially underspecified Root 
 that cannot be pronounced alone without certain minimal inflectional 
 markers and/or a marked stress pattern.4 Each Root projects thematic roles, 
 which are associated with argument DPs (determiner phrases). The 
 syntactic realization of these DPs depends on the categorial status of the 
 Root, as shown in these Finnish examples (1a−d) (all examples, unless 
 otherwise stated, are from Finnish). When the Root is combined with 
 relevant inflectional material, they become phonological Words, which are 
 pronounceable as such.  


(1)  a. isä     osta-a  auto-n (V) 
  father-NOM   buy-3SG   car-ACC  


‘the father buys a/the car’ 


b. isä-n   auto-n  osta-minen (N) 
  father-GEN car-GEN    buy-N.NOM  


‘the buying of a/the car by the father’  


3 While also Roots, like cranberry morphemes, have pronounceable phonological 
 exponents, these elements are not grammatical and understandable without further 
 affixation. 


4 The root osta- by itself can be used as an imperative form in Finnish. However, in the 
 case of derivationally complex Roots, the imperative form and the Root form differ. 


Thus we have osta-tta- ‘to cause to buy’ as a causative Root, whereas the imperative 
form of the same Root is osta-ta. The causative Root osta-tta- cannot be used as a Word 
in any context.  
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c. isä-n   osta-ma  auto (A) 
  father-GEN buy-A  car 


‘a/the car bought by the father’ 


d.  auto-n  osta-va  isä (A)  
  car-GEN   buy-A  father 


‘a/the father who buys a car’  


Note that according to my definition, Roots can be either complex or 
 simple. Indeed, I will argue that there are complex Roots along with simple 
 roots. This terminology comes from Giegerich (1999). The notion of Root 
 is almost identical to the notion of ‘categorially underdetermined lexeme,’ 


except that it includes the individual morpheme constituents of lexemes in 
 addition. For instance, I will argue that causatives such as osta-tta- ‘buy-


CAUSE’ are category-free Roots, but so is the causative morpheme itself. 


This lexical element has been composed by merging two Roots together, 
 which together constitute another, complex Root (√BUY +√CAUSE =√BUY +


CAUSE).  


Furthermore, I do not reject the reality of lexical categories altogether; 


rather, I assume that they are part of the conversion process of Roots into 
 Words. Inside of Roots, they do not have any status. For instance, it is the 
 Root−Word conversion process which explains why √FISH appears as a 
 zero-derived form inside of an NP and with a copula inside of a VP, while 
 for √RUN the situation is the converse in that the VP context gives the zero-
 derived form, and the nominal context requires the presence of overt 
 morphemes. In the case of complex stems such as osta-tta- ‘buy-CAUSE’, 
 categorization is always overt, since ostatta- does not constitute a Word in 
 any context, so there is no asymmetry in its phonological form with respect 
 of the lexical categories.  


I assume that any complex linguistic element, be it a word or a phrase, 
 can obtain an idiomatic semantic interpretation without losing its 
 syntactic/morphological complexity. Thus, kick the bucket means in some 
 contexts ‘to die,’ but it is inflected as if it were a complex phrase (kicked 
 the bucket, not *kick the bucket-ed). Moreover, it still has the literal 
 interpretation. Thus, semantic opaqueness is by no means a good argument 
 for syntactic atomicity (Marantz 1997). The same is true of words: 


girlfriend is a complex word even if it means (in some contexts) something 
else than ‘a friend, who is also a girl.’ Here the morphologically and 
syntactically complex element has obtained idiomatic semantic features, 
which are stored in the lexicon-in-use. This assumption is motivated also 
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 idiomatic and the compositional meanings of complex words, which thus 
 exists side-by-side. 


2.  Cross-linguistic evidence for category neutral roots 


Before developing and testing the model on Finnish word formation, I will 
 explain briefly why many linguists have been interested in the category-
 free theory. These constitute in my mind persuasive arguments in favor of 
 the model, which do not rely specifically on Finnish word formation.  


In some languages there is direct evidence of category neutral Roots. 


For instance, in Semitic various semantically related words can be 
 produced by altering the vowels between a sequence of consonants. The 
 consonant sequence itself is not associated with any lexical category. 


Example (2) comes from Hebrew.  


(2)  a. g.d.l − ‘big’ as a root that is never used in isolation  
 b. gadol − ‘big’ as an adjective 


c. giddel − ‘be magnified’ as a verb 


In addition to the Semitic languages, several other languages such as Wintu 
 (Pitkin 1984), Tagalog (Gil 1995), Jimgulu (Pensalfini 1997), Tuscarora 
 (Williams 1976), Salom (Mosel & Hovdhaugen 1992), Wolof (Mc 
 Laughlin 2004) and Cayuga (Sasse 1993) are arguably best described as 
 containing categorially underspecified roots. Mosel and Hovdhaugen 
 (1992) describe Samoan as follows:  


Many, perhaps the majority of, roots can be found in the function of verb phrase 
 and NP nuclei and are, accordingly, classified as nouns and as verbs. This does 
 not mean that a noun can be used as a verb or a verb as a noun or that we have two 
 homophonous words, one being a noun and the other being a verb. Rather, it 
 means that in Samoan the categorization of full words is not given a priori in the 
 lexicon. It is only their actual occurrence in a particular environment which gives 
 them the status of a verb or a noun […] What is given in the lexicon, is not a 
 particular word class assignment, but the potential to be used in certain syntactic 
 environments as a noun or a verb. (Mosel & Hovdhaugen 1992: 77) 


In Finnish, in contrast, many complex stems are non-words, which then 
leads essentially to the same kind of model. Secondly, from the typological 
perspective it is reasonably clear nowadays that dichotomous features such 
as N, V and A do not exist (Baker 2003, Dixon & Aikhenvald 2004, 
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Hengeveld, Rijkhoff & Siewierska 2004, Rijkhoff 2002, Vogel & Comrie 
 2000). Perhaps nowhere is the need to reject the dichotomous lexical 
 categories as evident as in the case of adjectives (Dixon & Aikhenvald 
 2004). Rather, there is a loose category of nounhood and verbhood, which 
 are constituted by prototypes listing the typical properties of nouns and 
 verbs. Lexical categories must be dissolved into several independent 
 properties which correlate with each other. In statistical terms, a lexical 
 category is like a factor: a cluster of properties correlating with each other. 


Thus, labeling lexical elements with the dichotomous categories N/V/A 
 prior to syntactic computations does not seem to lead to a tenable theory.  


Studies of agrammatic patients with selective Noun−Verb 
 dissociations show that while it is true that agrammatic patients can have 
 selective problems with verbs and nouns, these deficits seem to extend also 
 to pseudonouns and pseudoverbs (Caramazza & Shapiro 2004). This 
 indicates that the deficit has to do with some form of productive 
 morphosyntax, suggesting that categorization is part of some rule-based 
 component of the grammar.5 More importantly, virtually all Words are 
 associated with a lexical category. If lexical categories were not be 
 associated with lexical elements in some rule component, the fact that there 
 are twenty thousand nouns in somebody’s lexicon would be a miracle, 
 much as if all nouns in somebody’s lexicon would happen to represent 
 entities which are all red (blood, the flag of former Soviet Union, fire truck, 
 etc.) and of no other color. Because lexical categories are based on 
 grammatical rules, they must be, in principle, dissociable from the lexicon-
 as-listedness which is the domain of all rule-like processes. To put it 
 simply: if the standard theory of the lexicon says that lexical elements are 
 constituted by structure [√CAT+N], then these complex lexical elements 
 must have been composed somewhere out of the feature +N and a 
 sublexical feature √CAT, as follows:  


5 It is also worthwhile to note that one type of mistake children commonly make is that 
they nominalize and verbalize beyond adult grammars (I’m going to basket those 
apples), use verbs in nominal contexts (Where’s the shoot) and vice versa (Mommy 
trousers me) (Barner & Bale 2002, Berman 1999). As noted by an anonymous referee, 
the relevance of this evidence is weakened due to the fact that English has much 
categorial homonymy. 
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Here one may assume that √CAT and +N originate from the lexicon-as-
 listedness, whereas the complex entry [√CAT+N] belongs to derivational 
 morphology, being a possible feature combination in many languages. But 
 then √CAT must initially be a category-free element. It thus looks as if the 
 postulation of category-free roots is simply inevitable, at least in relation to 
 the lexicon-as-listedness. Furthermore, it would make no sense to say that 
 the category-free features are excluded from the domain of linguistics, 
 since (3) is a linguistic rule on the basis of its inputs and outputs. To me, 
 the only controversial question is then the issue of how the category-free 
 elements interact with derivational and inflectional morphology, and 
 especially with syntax, not whether they exist or whether they are 


“linguistically relevant.” For instance, Karlsson’s (1983) model of Finnish 
 word formation does not acknowledge any status to rule (3), but there is no 
 convincing case to be made, I think, for the hypothesis that rule (3) is not 


“linguistic” or otherwise irrelevant.  


There is a prima facie argument which supports the contention that 
 lexical category is attached to the root only in the syntactic component of 
 the grammar, so that process (3) becomes part of the core syntax, as argued 
 by Marantz (1997, 1999, 2000). Nominalization, verbalization and 
 adjectivization are productive and systematic processes which seem to take 
 place in syntax, at least in some cases. As we will see, this is so in the case 
 of the Finnish -minen nominalization, for instance (Hakulinen & Karlsson 
 1979). If it is true that the category of a stem/word can be determined in the 
 syntactic component, the question arises whether we need to assume, on 
 top of this, that it can be assigned also in the lexical component. Since 
 there are independent reasons to assume that the lexical category of a word 
 can be determined in the syntax, the null hypothesis is to assume that it is 
 determined only in the syntax. As it turns out, Finnish word formation 
 provides further evidence for this hypothesis.  


The fact that the X-bar theory, created in the 70s for purposes of 
describing certain generalizations concerning syntax, seems descriptively 
correct, represents one of the strongest cases in favor of the category-free 
lexicon. The leading idea of the X-bar theory is that a substantial amount of 
regularity in syntax is insensitive to lexical categories, but refers only to 
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abstract relational notions such as complement-of-X and specifier-of-X 
 where X can be a head of any category − thus, for example, either a verb, 
 noun, preposition, or an adjective. The following list provides examples of 
 a verb phrase, an adjective phrase and a noun phrase, each instantiating the 
 same underlying structure containing a head (envy), complement (Mary) 
 and a specifier (John).  


(4)  a.  John envies Mary (VP)  


b.  John’s enviousness of Mary (NP) 
 c.  John’s envy of Mary (NP) 


d.  John is envious of Mary (AP) 


This raises another question of no less importance: why is this true of 
 human language(s)? The assumption that the syntax does not see lexical 
 categorial information in the first place provides one explanation: if lexical 
 categorial information is invisible at the level of syntax, then substantial 
 evidence in favor of the X-bar theory would emerge, X0 being the category 
 neutral lexical element. Thus, extracting categorial information out of the 
 lexicon provides a way to explain some properties of the X-bar theory itself 
 (Salo 2003: 106−107).  


Finally, categorially underspecified roots are semantically relevant, as 
 each of the envy morphemes in (4a-d) are semantically related: basically, 
 they represent enviousness. The root √ENVY can capture this common 
 conceptual meaning behind the various words. I propose in this article that 
 lexical roots are the linguistic counterparts of concepts: mental symbols 
 which are constituted over and above by their meaning (Chomsky 2005, 
 Fodor 2003: 152−158, Salo 2003: 69−76, 123−126). This is the standard 
 assumption in formal semantics literature, which piles up intransitive verbs, 
 nouns and adjectives all into the semantic category of one-place predicates 
 and thus claims that they all correspond to the same category-neutral 
 semantic entity (e.g., Heim & Kratzer 1998).  


To sum up, there are a number of reasons to assume that there is a 
notion of lexicon which contains only categorially underspecified roots, not 
verbs, nouns or adjectives. I will argue next that properties of Finnish word 
formation support the same conclusion.  
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 3.  The proposal 


In this section I will define the proposal that describes the properties of 
 Finnish word formation in the best possible way and is in agreement with 
 the kind of category-free lexicon that the evidence cited in the previous 
 section supports. I present a few preliminary arguments in favor of the 
 theory and show how it organizes the facts around Finnish derivational 
 morphology.  


I begin with Karlsson’s (1983) comprehensive model of Finnish 
 derivational morphology. According to Karlsson’s theory, suffixes can be 
 located in specific positions after the root. The root is specified for its 
 category, so (3) falls out of the domain of Finnish word formation. There 
 are ten positions, in the following order: three for V affixes (1–3), one for 
 passive (4), two nominal positions (5–6), two adjective positions (7–8), one 
 nominal position (9) and, finally, all inflections (10) (Karlsson 1983: 244). 


Each position can be left empty, and each position can contain a closing 
 suffix so that the derivation stops at that point. For example, nominal 
 marker -minen occurs in the first nominal position (5) but positions (6–9) 
 must be left empty. To illustrate the model, consider a nominalized form of 
 a triple causative:  


(5)  tee-tä-ty-ttä-minen  
 do-cau-cau-cau-n  


‘causing ... to do’ 


The three causative suffixes fill the three verbal positions, after which 
 comes the nominalizer from position 5.6 From this position, one cannot 
 continue derivation. Yet Karlsson admits (ibid.: 241) that more than three 
 verbal affixes can be stacked on top of each other; see also section 4.3 of 
 this paper. Even four causative morphemes can be added to a root, resulting 
 in only a sense of marginality:  


(6)  ?tee-tä-ty-tä-ttä-minen  
 do-cau-cau-cau-cau-n 


‘causing ... to do’ 


6 To be exact, the correct analysis of tee-tä-ty-ttä-minen seems to be tee-tä-tä-y-ttä-
minen ‘do-CAU-CAU-REFL-CAU-N,’ where -y- is the exponent of reflexivization. I will 
ignore this detail here.  
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Karlsson excludes such words from the model because they are “marginal” 


albeit not “ungrammatical” (241) and because their semantics is no longer 
 transparent (238). Similarly, Hakulinen et al. (2004: § 306) found that only 
 three V affixes can be stacked on top of each other if the actual use of the 
 language is used as a criterion. Longer words become marginal, 
 pragmatically deviant, more difficult to understand, hence such words are 
 unusable (compare under-undercover agent and anti-anti-missile), but the 
 combinatorial process itself is without doubt recursive. I will allow 
 recursive stacking of V affixes instead of three independent positions, but 
 there is hardly any empirical issue at stake here, given my ignorance of the 
 lexicon-in-use.7  


In Karlsson’s model, nominal suffixes follow verbal suffixes. Some of 
 these suffixes are closing suffixes, which is a stipulated fact in Karlsson’s 
 model. Karlsson however claims that, excluding some exceptions, complex 
 nominals cannot be verbalized (ibid., 236−237). Because of this, he ends up 
 modeling Finnish word formation by means of rigid positions (1–10) 
 without loopback. Assuming that the three V positions are actually filled 
 with a recursive loop of verbal affixes, such as causatives, this implies that 
 nominal affixes are merged after the verbal loop. Yet as Karlsson himself 
 admits, there are several complex nominals which allow recursion back to 
 the beginning. Furthermore, in some cases complex nominals can be 
 causativized, which brings the derivation back to the inner recursive V 
 layer. Potential examples are provided in (7a-k).8  


7 In chess psychology, to pursue again another well-studied example, we have to make a 
 difference between possible positions which do not make sense to experienced chess 
 players and positions which do (Saariluoma 1995). The distinction is largely irrelevant 
 for novice players. The difference is a function of the frequency which such positions 
 are encountered in actual games and in the chess literature, more exotic variations being 
 infrequent and largely unexplored territory. Here we can choose to study chess either as 
 a dynamical, recursive system of rules, or as something represented in the mind of 
 experienced chess players. The former offers a more abstract but at the same time more 
 fundamental basis of inquiry, whereas the latter is a function of the particular 
 experiences of the given players. Both views are equally important; which one we 
 choose to study does not, in and itself, commit us to any empirical claims about chess or 
 chess psychology. 


8 When a particular example did not exist in the current Finnish lexicon-in-use, I sought 
an analoguous derivation. An actual record of usage was obtained from the Finnish 
corpus composed by the Research Institute for the Languages of Finland, the Finnish IT 
Centre for Science and Department of General Linguistics, University of Helsinki. The 
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 (7)  a. hampa-, hampa-isto,  hampa-isto-ttaa (hampaistottaa) (>puistottaa)  


 teeth,  teeth-COL,   teeth-COL-CAUSE (tree-COL-CAU)  


  ‘teeth, a collection of teeth, to cause a collection of teeth (to cause to have 
  parks)’ 


b. hiki,  hiki-tys,  hiki-tys-tää (hiestystää)  
  sweat, sweat-N,   sweat-N-CAUSE  


‘a sweat, causing to sweat, to cause to sweat’  


c. jyrsi-,   jyrsi-in,  ?jyrsi-in-tää (jyrsintää) (>viestintää)  
  bite,  bite-IN, bite-IN-CAUSE (message-N-V) 


‘to bite, the thing that is used for biting, to cause (to have) the things that are  
 used for biting (to broadcast)’  


d.  toimi-sto-tta- (toimistottaa),  kalu-sto-tta-,  vesi-stö-ttä-,  >pui-sto-tta-  
  act-N-V,   thing-N-V,   water-N-V,   tree-N-V  


‘to cause to have/be an office, to cause to have/be furniture, to cause to have/be 
 water, to cause to have many trees/cause to have parks’  


e. hampai-stus-ta- (hampaistustaa),  kalu-stus-ta-, kala-stus-ta-, >avu-stus-taa  
  teeth-N-V,         thing-N-V,   fish-N-V,  help-N-N  


‘to cause to be/have a collection of −’  


f.  juoksu-(t)t(a)-in- (juoksutin), paalu-(t)t(a)-in-, syö-(t)t(ä)-in-  
  run-V-N,   pole-V-N,     eat-V-N  


‘an instrument for causing to −’  


g. tutki-nto-ttaa (tutkinnottaa)  
  research-N-V  


‘to cause (academic etc.) degrees’  


h. lomaile-u-ttaa (lomailuttaa), arvele-u-ttaa (arveluttaa)  
  holidaying-N-V,     suppose-N-V  


‘cause to have a vacation, to cause to suppose/wonder’  


i.  laahaa-us-taa (laahustaa),  etu-us-taa (edustaa)  
  drag-N-V,    front-N-V  


‘crawl, represent/stand for’  


j.  pehmeä-us-taa (pehmustaa),  helma-us-taa (helmustaa)  
  soft-N-V,  hem-N-V  


‘soften, to cause to have hems’  


corpus was used through WWW-Lemmie 2.0 at the Finnish IT Centre for Science, 
obtainable from www.csc.fi/kielipankki. 
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k. ime-u-ri-oida (imuroida),  puske-u-ri-oida (puskuroida)  
  suck-N-N-V,     buck-N-N-V,       


‘vacuum-clean, to buffer’  


Based on Karlsson’s own examples and data such as this, there appear to be 
 two kinds of nominal affixes: those which allow the derivation to continue 
 (e.g., -o in tule-o-ttaa) and those which do not (e.g., -inen, -minen, -ma, -
 na; *punainentaa ‘red-CAUSE’).  


An alternative explanation for the data in (7) is to claim that the 
 nominal stems in (7) are not just complex nominals, but lexicalized 
 complex nominals. It is well known that causativization can apply to bare 
 nominals in Finnish, as well as in many other languages (paalu-tta- ‘to 
 pole’). This theory is supported by the fact that many causatives of 
 complex nominals, of which there exists a record of actual usage in my 
 sample, are highly lexicalized (Hakulinen et al. 2004: § 306). The word 
 puistottaa ‘to cause to have parks’ (7b) is derived from puisto, which is a 
 lexicalized noun in Finnish referring to parks. But it is itself composed 
 from puu ‘tree’ and -isto ‘a collection of −,’ so that the compositional 
 meaning of the word is ‘a collection of trees.’ Because of its lexicalized 
 use, there can be a puisto even if there are no trees, which contradicts the 
 compositional reading of the term. The question is then if it is possible to 
 form a novel nominal and causativize it as well. To me, words such as 
 hampa-isto-ttaa ‘to cause a collection of teeth’ are novel, understandable 
 and possible words in Finnish, especially when given some extra-linguistic 
 context. Therefore, it is necessary to look also at possible but nonactual 
 words, since these are items for which the effects of lexicalization can be 
 best controlled. Because the rule which causativizes complex nominals 
 works even in the case of nonactual, but possible words, the data cannot be 
 explained solely by relying upon lexicalization. 


These considerations bring us to the problem of saying what counts as 
a “possible word” in a language. The above judgments are based on the 
present author’s judgment of grammaticality and semanticality, which 
could be contaminated by theoretical bias. On the other hand, in order to 
study the combinatorial potential in a language, whether in the domain or 
syntax or lexicon, we cannot rely solely on instances that the subject has 
actually heard and used frequently, if only because such instances are also 
contaminated by properties of the lexicon-in-use which we have to control 
experimentally. To investigate the matter further, I presented the above 
data to a range of Finnish-speaking informants to obtain their judgments on 
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semanticality and grammaticality.9 The subjects were asked first to rate the 
 words in the test by their grammaticality (on a scale of 1−5: 1 completely 
 impossible word, 3 possible word, 5 very possible word) and then to 
 provide a semantic interpretation (if it had any). Semantic interpretation 
 was encoded quantitatively so that 0 = no interpretation, 1 = interpretation. 


Four categories of words were used: (1) monomorphemic Finnish words as 
 fillers and control items (virsi ‘gospel’, talo ‘house’, Suomi ‘Finland’, 
 matto  ‘carpet’), (2) derivationally complex words which are used 
 idiomatically in current Finnish (imuroida, laahustaa, rokottaa, 
 tulospalvelu), (3) derivationally complex words which are possible 
 according to the above model but not idiomatic (hampaistottaa, juoksutin, 
 hikistyttää, kalustottaa, puistottaa, juoksuttaa, tutkinnottaa, puistollinen, 
 puistollistaa, hampaallistaminen) and (4) derivationally complex words 
 which involve an ungrammatical lookback from a closing N suffix 
 (*hyppäämäminen, *juokseminentaa, *hyppimineninen, *punainentaa, 


*puistotintaa). The present model predicts that items on the group 4 should 
 not have a coherent semantic interpretation, whereas items on the three 
 other lists should have. Furthermore, the model predicts that items in 
 category 2 should be classified on average as “fully possible words” 


(belonging to the lexicon-in-use), items in category 3 as “possible words” 


(belonging to the class of possible words only) and items in category 4 as 


“impossible words.” The results agreed with these predictions. Average 
 grammaticality and semanticality judgments obtained from this test were as 
 follows: 


9 All informants (7 male, 9 female) were above 20 years of age, most but not all 
studying or working at the university. Their judgments were obtained by means of a 
questionnaire. 
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Table 1. Average grammaticality and semanticality judgments obtained in the present 
 study. The behavioral semanticality and grammaticality data (dependent variables) were 
 analyzed separately. These data were entered into repeated measures analyses of 
 variance (rmANOVA) with one independent factor (experimental category; four levels: 


1, 2, 3, 4). The main effect for the factor experimental category was statistically 
 significant for both semanticality (F(2, 14) = 118.7, p = .000) and grammaticality (F(2, 
 24) = 287.4, p = .000). These effects arose due to differences between groups 2, 3 and 4 
 p <. 01 for both semanticality and grammaticality, specifically. Note that for judgments 
 of semanticality, the novel words were very similar to the established idioms (groups 2, 
 3).  


This seems to confirm my own intuitions about the grammaticality and 
 semanticality of these words, and thus the distinction between the two 
 kinds of nominal suffixes. I therefore hypothesize that there is a first layer 
 of processes which turns stems into new stems, and which may include 
 both V affixes and N affixes, as traditionally understood. The resulting 
 stems have the property that they are still free to turn into adjectives, nouns 
 or verbs when suffixed with appropriate suffixes or inflectional markers. 


All causatives can be verbalized (juoksu-tta-a), nominalized (juoksu-tta-
 minen) or adjectivized (juoksu-tta-va, juoksu-tta-ma). These causative 
 stems as such cannot be used as Words, since they require inflectional 
 markers (tense/aspect/case) or further suffixes (nominalization, 
 adjectivization). But when the nominalization, adjectivization or 
 verbalization is attached to the stem, no further derivation is possible. 


These level 2 suffixes are thus closing suffixes, in that they block further 
derivation (group 4 violations). Because level 1 stems often require further 
suffixes in order to be used as Words, I therefore make a distinction 
between level 1 affixes which turn Roots into Roots, and level 2 affixes 
which turn Roots into Words. Words are the exit points from the 
derivation. The model that will emerge as we proceed is illustrated in (8).  
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Examples (9a−h) give a general outlook of the model with some concrete 
 examples. 


(9)  a. [ AfR + AfR + ... + AfR ] + n/v/a + inflection + clitics 
 b. [ osta+tta- ]  + misen    + han  


   [ buy-CAU ]   + N.case   + Cl  


‘causing to buy’. 


c.  [ osta+tta- ]    + nen     + ko  
  [ buy-CAU ]   + V.Mood.1SG + Cl  


‘whether I should cause somebody to buy’. 


d. [ puu+isto+tu+tta- ]  + minen + han  
 [ tree-col-cau-cau ]   + N.case + Cl. 


‘the phenomenon of causing a collection of trees’.  


e. [ puu+isto+tu+tta- ]  + va  + mpi   + han  
 [ tree-col-cau-cau ]  + A   + COMP + Cl. 


‘the property of causing collections of trees’ (comparative).  


f.  [ pu(u)+isto+t(a)+in+ta ] + a  
    [ tree-col-cau-instr-cau ]   + V.1inf  


‘to cause to have an instrument of causing a collection of trees’. 


g. [ pu(u)+isto+ll ] + inen     + ko  
  [ tree-COL-LL ]   + N.case   + Cl  


‘whether it is something that has a collection of trees’.  
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h. [ pu(u)+isto+ll+sta- ]  + A     + ko  
    [ tree-COL-LL-CAU ]    + V.1inf + Cl  


‘whether to cause something to have a collection of trees’. 


AfR refers to categorially underspecified Root affixes, which together  
 form a Root stem marked by the brackets. After that comes inflection: first 
 the category label, then category-specific inflection (case for nominals, 
 transitivity/tense/aspect for verbs), then clitics.  


I assume that the causative morpheme is a level 1 Root, based on the 
 fact that it does not produce phonological words and that it requires 
 separate morpheme pieces to be used as a noun, verb, or an adjective. This 
 provides the diagnostic tool to detect other Roots under model (8). If the 
 causative morpheme can be suffixed to a stem S, then this gives a sufficient 
 condition for S being a level 1 Root. On the other hand, if the causative 
 morpheme cannot be merged to S, then either (i) S is a level 2 word 
 (*punainentaa) or (ii) some independent constraint prevents the 
 combination (*hammas-llinen). A necessary property of conclusion (i) 
 would be that S as such can be used as a phonological word. Hypothesis (ii) 
 can be tested by using proper controls on the independent constraints, for 
 example, by controlling the number of syllables in the word, its pragmatical 
 plausibility, phonological output, and so forth. 


It is well-known that many semantic attributes correlate with syntactic 
 verbhood and nounhood. I will later discuss two such features in this study, 
 eventiveness and referentiality (see Baker 2003: Ch. 3). Eventiveness refers 
 to the property that the phenomenon represented by a word has a ‘temporal 
 contour’ or that it evolves over time. Referentiality captures the property 
 that the word refers to a complete thing, either abstract or concrete, in the 
 world. The first grammarians circa 100 B.C noted that eventiveness is 
 typical of verbs and referentiality of nouns (Robins 1989). This is the 
 default view in functionalist literature (Givón 1984, Langacker 1986). 


However, it is not possible to correlate these notions one-to-one with the 
lexical categories. For example, there are eventive nouns, such as 
juokseminen ‘running,’ and non-eventive verbs (or verb phrases), such as 
olla talo ‘to be a house.’ I will return to this problem later. I therefore 
conclude that lexical categories cannot be reduced to features such as 
eventiveness or referentiality, although they play an important role in 
grammar. More specifically, there is evidence that they are semantic 
features of the Roots, unlike lexical categories, which reflect the syntactic 
contexts of Roots.  
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An anonymous referee has pointed out that it is not certain that the 
 complex words listed in (7) are interpreted compositionally in the manner 
 that I have decomposed them. The little experiment I conducted reveals 
 that speakers of Finnish are quite good at decomposing the words 
 semantically. Consider the word juoksutin. From the perspective of feature 
 combination, this word can be decomposed into juokse-u-ta-in ‘run-N-CAU-


INST,’ which thus involves elements of running, causation, instrument, and 
 nounhood. When the word did not exist in their lexicon-in-use, the subjects 
 gave precisely this meaning.10  Much  of  the  same  is  true  of  more  complex 
 words, such as hampaallistaminen ‘the causing of somebody to have a 
 collection of teeth’.11 Finally, even in the case of fully lexicalized complex 


10 The subjects’ interpretations were as follows (without glossing): juoksettamiseen 
 käytettävä ainesosa, vrt. juoksute, miksei myös juoksumatto; jokin mekaaninen laite tai 
 ihminen, joka juoksuttaa tyyppejä; kyseessä on jokin juoksumaton tyyppinen laite, joka 
 kuittaa ilkeillä sähköiskuilla tms. huonon harjoittelun; eikö ruuanvalmistuksessa käytetä 
 juoksutinta, että saadaan aine juoksevaksi; juoksupyörä; Jonkinlainen houkutuslintu, 
 esim. juoksukoiraradoilla. Tai sitten käännös tietotekniikkatermille ‘iterator’; eläimen 
 juoksutin, esim. kilpakoiran juoksutin on jänis; Juoksuliina koiralle; Juustoa tehdessä 
 tarvitaan juoksutin (naudoista saatava tai synteettinen), joka juoksettaa juustomassan eli 
 hera erottuu; juuston valmistuksessa käytettävä ainesosa; Koiran/hevosen liikunta-
 avustin; laite jonka tehtävä on juoksuttaa; Juustonjuoksutin ainakin on olemassa; Aine 
 tai väline, jolla esim. maidon tai jonkun muun valkuaisperäisen aineen voi juoksuttaa 
 niin että siitä tulee rakenteeltaan epätasaista; Jonkinlainen kone jonka läpi neste virtaa 
 eli juoksee. Tulee mieleen jonkinlainen tuotantovaihe meijerissä, varsinkin 
 juustontuotannossa...; aine jolla voi juoksettaa toisen aineen; käsittääkseni juuston 
 valmistuksessa käytetty aine, jolla maito saadaan juoksettumaan. 


11 The subjects’ interpretations were as follows: tehdä jollekin hammas (jolla ei aiemmin 
ole); lähes sama kuin hampaistottaa eli laittaa jollekin hampaat; hampaiden 
suuhunlaitto, esim. vanhuksia voidaan hampaallistaa valtion toimesta. Toisaalta 
substantiivia voidaan käyttää myös kuvaannollisessa merkityksessä, jolloin se tarkoittaa 
esim. henkilön mielipiteiden terävöittämistä. Vrt. ylioppilaskunnan vaalien ehdokkaan 
mielipiteitä hampaallistettiin; ei hampaistoiteta koko suuta kuten aijemmin, vaan vain 
pari kolme hammasta hampaallistetaan uudestaan. se on hampaallistamista; hampaat 
suuhun; Ehkä uusien hampaiden asentaminen hampaattomalle henkilölle; tehdä 
hampaalliseksi joku, jolla ei ole hampaita. voisin ehkä kuvitella sanottavan, että "tällä 
papalla on menossa hampaallistamisprosessi”; Asettaa hampaat johonkin (lähinnä 
koneeseen); Tehdä hampaita eli "hampaistottaa". Prosessin nimi on siis 
hampaallistaminen, ehkä; hampaisiin liittyvää toimintaa epäilemättä. Ehkä meidän 
kulttuurissa tätä sanastoa ei ole tosiaan hiottu tarpeeksi nyansoidulle tasolle?; Virkamies 
hammastaa; hampaiden lisääminen johonkin; Tapahtuma, jossa jollekin annetaan 
hampaat suuhun; tehdä hammasrattaan muotoiseksi; tehdä jotain sellaista jonka ansiosta 
jollekin kohteelle tulee hammas/hampaita; hampailla varustaminen, tuskin kuitenkaan 
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 stems such as puisto ‘a park’ (lit. a collection of trees), subjects were 
 sometimes spontaneously aware of the compositional reading, as in the 
 following interpretation of puistollistaa ‘tree-COL-POSS-CAU-V’: 


(10)  alueen varustaminen puilla 


‘to supply the area with trees.’ 


This is because the compositional and idiomatic meanings can exist side-
 by-side. Although a larger and better controlled psychometric study should 
 be considered for the future, I think that these facts speak in favor of the 
 two-layer model: words are interpretable compositionally as long as we do 
 not merge V affixes after the layer 2 closing suffixes (or as long as we do 
 not violate some independent constraint).  


4.  Finnish word formation without lexical categories 
 4.1  General remarks  


In this section, I will apply the category-free theory of word formation to 
 Finnish by concentrating on certain (to me, at least) interesting features of 
 Finnish word formation. This analysis relies on a few essential differences 
 from the standard description of Finnish word formation. Most importantly, 
 I do not assume that suffixation must create phonological Words. This 
 leads to a more fine-grained and, I think, more simple analysis. Second, as 
 we have much word formation which does not generate phonological 
 Words, we can move lexical categories from derivational morphemes into 
 syntax. This is in agreement with the kind of independent evidence briefly 
 reviewed in section 2. Due to limitations of space, I have to leave many 
 interesting issues untouched; what follows is rather a collection of what I 
 take to be the most revealing aspects of Finnish word formation. 


4.2  Nominalization and adjectivization 


In this section I will look more closely at Finnish nominalization. In 
 Finnish, any verb can be nominalized by suffixing it with -minen 


ihmisestä, vaan vaikkapa hammaspyörästä tms. kuvaannollisesti myös ihmisestä, siis 
antaa aseet käteen jossain tilanteessa, jolloin joku on hampaaton, ei osaa puolustautua 
sanallista hyökkäystä vastaan. 
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(Hakulinen & Karlsson 1979: § 14.9, Koski 1978). This is part of a larger 
 group of deverbal nominalizers, of which there are about 15 in Finnish, and 
 it is one of the most productive; most of the others are conditioned by 
 morphological and phonological properties of the stem they attach to 
 (Hakulinen et al. 2004: § 222, 227). Interestingly, -(i)nen, which seems to 
 be a part of -minen, is nevertheless a very common suffix that appears 
 either alone as a nominal affix in a wide range of both nouns and 
 adjectives, or in combination with other material whose status has been so 
 far unclear. Some examples include -(h)inen, -iainen, -i(m)mainen, -kainen, 
 -kalainen,  -kkainen,  -(k)ko(i)nen,  -lainen,  -llinen,  -lloinen,  -mainen,  -
 moinen, -nainen, -nkainen, -noinen, -rainen, -ttainen, -tuinen, -uainen, -
 uinen, -jainen, and so forth (see Hakulinen 2000: § 3, Hakulinen et al. 


2004: § 261–283, Karlsson 1983: 232–243). Many seemingly simple nouns 
 end with -nen, such as hevonen, ihminen, työläinen ‘horse, human, worker.’ 


The suffix -nen can also be attached productively to a noun. In this case its 
 meaning can be best described as diminutive. Thus, kirja-nen (‘book-let’) 
 means ‘little book’. The distribution of -i- in the affix seems to be 
 conditioned by morphological and phonological properties of the stem 
 (Hakulinen et al. 2004: § 263).  


This data raises a series of questions: Are all these affixes distinct 
 atoms? Why is -inen so common in the Finnish lexicon? As a way into 
 what I think is the correct answer, consider the suffix -llinen (11a) and a 
 closely related variation (11b):  


(11)  a. hampa-(a)llinen  
  teeth-A  


‘something that has teeth’ 


b. hampa-(a)llista-minen12  
  teeth-R-N  


‘the property of causing to have teeth’   


The suffix -llista in (11b) carries the same meaning ‘something that has −’ 


with (11a), plus an identical phonological shape -ll-.13 The nominal form 
 contains -(i)nen, the V form causative -sta-:  


12 Other examples are: teollistaminen ‘industrialization,’ kansallistaminen 


‘nationalization,’ ennallistaminen ‘restoration,’ kaupallistaminen ‘commercialization,’ 


koneellistaminen ‘mechanicalization.’ 


13 According to Rintala (1980a, b), the meaning associated with -llinen is heterogenous. 


She cited the following possible relations: ‘x which is y,’ ‘x which belongs to y,’ ‘x 
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 (12)  a. -ll-inen 


‘something that has −’(nominal)  
 b. -ll-ista 


‘to cause something to have −’ (neutral: can be nominalized or verbalized) 
 It thus looks as if -llinen contains actually two components, -ll- (or -lli-), 
 expressing the meaning ‘something that has−,’ which can be nominalized 
 and verbalized, plus the nominalization or adjectivization -(i)nen. 


Furthermore, -(s)ta is a neutral morpheme piece that can be verbalized and 
 nominalized.14 Yet there is one problem in dissolving -llinen and -llista into 
 two morphemes: -ll- is an affix that cannot alone produce a word. Thus, 
 according to a traditional word-based theory, it would be a problem to 
 separate -ll-  from  -llinen. Assuming that word formation is based on 
 morphemes, not words, provides a solution. Suppose that -ll(i)- is a 
 categorially indeterminate morpheme piece with its own meaning 


‘something that has −’. Because it is a categorially indeterminate 
 morpheme, it does not, by itself, constitute a Word. Because it is not a 
 Word, it cannot be pronounced alone. In this way, it is possible in principle 
 to divide many of the -(i)nen forms listed above into two or more 
 morpheme pieces, and thereby simplify Finnish word formation. For 
 instance, there is only little reason to assume that -lliste, -llistin, -llisto, -
 llista, llistusm, and so forth, are unrelated atomistic affixes, and no need to 
 stipulate that some of them are terminating stratum 2 affixes.15


To test this hypothesis, we can try to combine -ll- with other Root 
 affixes according to (9a). Here I consider some of the affixes present in (7). 


Example (13a) shows how to combine other Root affixes to -ll- and (13b) 


which is in y’s possession,’ ‘x which is like y,’ ‘x where y is,’ ‘x which produces y,’ 


among others. 


14 The affix -sta- is composed from two elements, -s- and causative -ta-. This is related 
 to the fact that -inen is replaced with -s- in certain contexts; see below. I thank an 
 anonymous reviewer for pointing this out. 


15 When the ll-material is separated from the suffixes, we get more fine-grained analysis, 
 e.g. -ll-is-ta-e poss-is-cau-res = -lliste. Other -(i)nen nominalization affixes that are, 
 according to Hakulinen (2000), similarly formed from two affixes are the following: -
 kainen (-kka-(i)nen, -nkainen (-nka-(i)nen), -noinen (pronominal adverb -noin-(i)nen)); 


likewise affixes such as -rainen, -ttainen, -uinen, -tuinen. The analysis is here likewise 
simplified if -(i)nen is separated from the other material. Space limitation prevents me 
from going into the details of these affixes and analyses; they have to be studied one-by-
one. What matters for present concerns that the category-free theory leads potentially 
into a more fine-grained and, I think, more simple analysis. 
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