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As a beginning student, I asked a question about generative phonology that students have asked many times: do people go through these step-by-step derivations in their heads every time they pronounce a sentence?

The , 1993, p. 117.

(1) I would like to say that we've moved on from that 30 years after this text -and more than 50 years after the theoretical framework, SPE, which is mentioned in it. Yet: (a) some are now reverting to rule-based models (cf., e.g., [START_REF] Bale | Phonology: A formal introduction[END_REF]; (b) many optimality theorists have come to accept a serial model [START_REF] Mccarthy | Harmonic serialism and parallelism[END_REF] in order to explain, among other things, opaque derivations, causing OT to lose the strictly parallel character it had in its early days, and which embodied in its own way the goal set by Lakoff and Goldsmith in 1993: that of a one-step phonology.

(2) Furthermore, even during the golden age of representational approaches (1976)(1977)(1978)(1979)(1980)(1981)(1982)(1983)(1984)(1985)(1986)(1987)(1988)(1989)(1990)(1991)(1992)(1993), the main aim was to motivate rules, not to replace them: see, e.g., [START_REF] Mester | Studies in tier structure[END_REF] and feature geometries [START_REF] Clements | The geometry of phonological features[END_REF][START_REF] Sagey | The representation of features and relations in nonlinear phonology[END_REF][START_REF] Mccarthy | Feature geometry and dependency: a review[END_REF][START_REF] Keyser | Feature geometry and the vocal tract[END_REF][START_REF] Clements | The internal organization of speech sounds[END_REF].

(3) Now, for many of us, this issue is mostly reflected in an impensé: even if we no longer explicitly refer to a rule-based theory, serialism is still in our heads, at least tacitly accepted, if only because it is indeed useful for explaining in a very simple way some differences between languages. Many of us are (more or less) repressed serialists, as if we have given ourselves the same rule of conduct as young Lakoff. There is a question that should not be asked: do phonological derivations imply "intermediate stages"?

(4) What follows is a plea for a negative answer to this question, based on a well-known, albeit largely neglected, alternative: representations should be able to replace serial derivations.

(5) But first I will give a minimal, restricted definition of what I mean by derivation.

a. Early generative phonology  impressive lists of ordered rules (cf. Zoque, Yawelmani).

b. With the advent of "natural" phonologies [START_REF] Hooper | An introduction to Natural Generative Phonology[END_REF][START_REF] Donegan | The study of Natural Phonology[END_REF], it was gradually realized that such a profusion could only be achieved by positing rules whose phonological status was more than questionable. If we retain only the residue which escapes any morphological conditioning, the derivations involve a number of rules which is very far from reaching or even exceeding the ten or so which many phonologists had no trouble admitting at first… c. Morphology may well precede phonology (cf. [START_REF] Paster | Phonological conditions on affixation[END_REF][START_REF] Embick | Localism and globalism in morphology and phonology[END_REF]contra Kager 1996[START_REF] Mascaró | External allomorphy and lexical representation[END_REF]. In any case, as far as morphemes are concerned, it is, as Scheer often says, morphology, not phonology, that concatenates. That the Lexical Phonology of the 1980s or Stratal OT today may involve serialism is not for me at stake, given their object, which is an intermodular relation of grammar.

d. It is on the internal functioning of the phonological module that Lakoff's question is still relevant. Given two purely phonological processes in the same language, must they be ordered to explain the observed surface forms? If so, then intermediate stages are inevitable in the theory. If not, how can surface forms be explained in a non-serial way?

e. I would also point out -as a second restriction -that the question concerns the so-called "extrinsically ordered" processes in the rule-based model, not cases where only the application of the first rule allows the application of the second.

(6) a. Serialism has a strong point. It is accepted that an order is necessary when two processes interact because feeding vs counter-feeding and bleeding vs counter-bleeding interactions give different results. But is order the only way to explain this difference?

b. Added to this is the question of the opacity of the first rule in cases of counter-feeding, where it does not apply when it should have according to the surface form, and of counterbleeding, where it applies when it should not have. Is the reintroduction of intermediate stages by Harmonic Serialism (HS) the only way to explain opaque derivations? c. Hyp.: at best, rules actually hide constraints which are based on complex representations; at worst, the rules are simply badly formulated, being artefacts induced by unilinear representations; in both cases, no order of processes is needed, and therefore no intermediate stages are necessary either.

(7) A familiar example of the second case is the derivation of the feminine in French.

a. Underlying forms /pətit/ /pətit+ə/ DEL-CONS# C → Ø / _# pəti -- DEL-SCHWA# ə → Ø / _# -- pətit Surface forms [pəti] [pətit] b. /pətit+ə/ → [p(ə)tit] p t i t                    O N O N O N                G    ) x x x x + x c.
Only one process occurs in (7b) and there is no deletion: the floating onset bearing the final /t/ is associated with an empty x-slot, which is the exponent of the feminine.

d. The purpose of the two rules in (7a) is built-in into the representation: speakers do not "delete" the final /t/ nor the suffixal /ə/; they represent them differently from the medial /t/ and /ə/ of the stem. The final /t/ and /ə/ are mute because they both lack an available slot.

e. The opacity (by under-application) of the DEL-CONS# rule disappears with it.

(8) I propose to admit that this applies to all cases that, in the classical approach, require interacting rules.

( 

/ajaɣ+m/ → [ajaɯm] a j a ɣ m                     O N O N O N + O N                  G    x x x x x
c. On the one hand, /ɣ/ appears in the melodic tier where it is adjacent to the final /m/:

d. On the other hand, assuming that /ajaɣ/ involves one and only one final unassociated slot, there are two candidates for anchoring if the suffix /m/ is added: /ɣ/ and the following empty N. It is the impossibility of CC# (or of two successive floating empty nuclei) that induces N anchoring; if there is no suffix, it is /ɣ/ that will associate, hence [ajak].

e. Again, only one process is at work: N anchoring. There is no such thing as "/ɣ/-deletion", nor is there an order between "/ɯ/-insertion" and "/ɣ/-deletion" involving an intermediate stage. Hence, neither "/ɯ/-insertion" nor "/t/-deletion" in French are "opaque" processes, which are mere artefacts of serialism and ultimately of unilinear representations.

(10) Let us now consider an example from Icelandic which has often been used to argue for the "abstract" character of the underlying forms [START_REF] Anderson | West Scandinavian vowel systems and the ordering of phonological rules[END_REF][START_REF] Anderson | The organization of phonology[END_REF]. It is interesting in that it involves both structural and melodic aspects.

According to [START_REF] Orešnik | On the epenthesis rule in Modern Icelandic[END_REF] and [START_REF] Thráinsson | U-umlaut in Icelandic and Faroese: Survival and death[END_REF] 

c. b ð j r d. b ð j m g g g g g ) g O N O N + O N O N O N + O N O N g G g g e u e u e. d l r f. t l r g g g g g g O N O N + O N O N O N + O N O N g G g g a u a u
g. The key lies in the difference between the template of the suffix /r/ (c, e) and that of the suffixes /ur/ and /um/ (d, f): unlike the latter, /r/ has no anchoring site for the floating consonant /j/, nor a nucleic site to host a vowel of its own. Therefore, /j/ does not surface in (c) but only in (d) by a phenomenon identical to that seen in French.

h. On the other hand, only the lexically anchored /u/ in (f) can spread to the left, whereby this umlaut can be defined as a "prosody" à la Firth (1957: 121-138): its propagation is constitutive of suffixation.

i. In addition, since association lines do not cross, such a representation may explain why, when /ur/ or /um/ are preceded by two /a/ vowels, only the closer one is umlautised. j. Again, there is no necessary order between processes, nor intermediate stages.

(11) Consider a last example, which involves different orders of the same rules within a classic approach, and which concerns purely melodic aspects. These are two dialects of Basque: in (a) Bizcayan, in the west (De Rijk 1970), and in (b) the variety of Baztán, northern Navarre, in the east [START_REF] Hualde | Basque phonology[END_REF]). They will be called Bizcayan and Navarrese respectively.

Here are the derivations of the sequences /i+a/ and /e+a/ in the two varieties. The same applies to /u+a/ and /o+a/ respectively. The interesting data are in bold.

a. Noun Definite b. Noun Definite sagar sagar-a "apple" sagar sagar-a "apple" gison gison-a "man" gison gison-a "man" buzten buzten-a "tail" buzten buzten-a "tail" ʧakur ʧakur-e "dog" egun egun-e "day" mutil mutil-e "boy" mutil mutil-e "boy" buru buru-we "head" buru buru-e "head" mendi mendi-ye "mountain" mendi mendi-e "mountain" ate ati-e "door" eʧe eʧi-a "house" asto astu-e "donkey" aʃto aʃtu-a "donkey" c. The classical approach involves three ordered rules and two intermediate stages in Bizcayan (iya and ia) as well as two opaque rules (DIPHTH. ON (12) Can we explain the difference between the two dialects in non-serial terms?

a. The first thing that emerges from the comparison between these two varieties is that the "colouring" capacity of Bizcayan /i u/ is stronger than that of Navarrese /i u/: the former induce an intervocalic glide; like /e o/, the latter do not.

b. Similarly, the colouring capacity of Bizcayan /e o/ is stronger than that of Navarrese /e o/: like /i u/, the former close the /a/ in [e], the latter do not.

(13) a. Why can the colouring capacity of vowels be inversely correlated with their aperture? The fact is well known: there are many cases where /i/ (and /j/) but not /e/ palatalises consonants (cf. Vegliote and Brazilian Portuguese) but never the other way around.

c. I propose that we draw on [START_REF] Schane | The fundamentals of particle phonology[END_REF] Particle Phonology developed by [START_REF] Carvalho | What are vowels made of? The 'no-rule' approach and particle phonology[END_REF][START_REF] Carvalho | Contrastive hierarchies, privative features, and Portuguese vowels. Linguística[END_REF] by arguing that elements have segmental weight, with height contrasts that can be represented as in (11a) or (11b) depending on the language. (Ɨ denotes the feature [high], colorable by I or U.)

c. /i u/ /e o/ /a/ d. /i u/ /e o/ /a/ N N N N N N                         Ɨ1 Ɨ1 A1 Ɨ1 A1 A1                     Ɨ2 A2 Ɨ2 A2 
e. The Ɨ1 element is dominant in (c), hence a stronger colouring power than the Ɨ element in (d), especially since its propagation leads to the propagation of its associated element if the latter is another Ɨ element.

f. It will be assumed that Basque is a language of type (c), and that it is Ɨ1 that propagates in Bizcayan, but Ɨ2 ín Navarrese, as represented below in ( 14) and ( 15) respectively.

( Again, there is no necessary order between processes in both cases, nor intermediate stages.

) Bizcayan a. /i+a, u+a/ → [iye, uwe] b. /e+a, o+a/ → [ie, ue] N O N N O N     g # $ g            g !g  Ɨ 1 A Ɨ 1 A g b Ɨ2 A2 (15) Navarrese a. /i+a, u+a/ → [ie, ue] b. /e+a, o+a/ → [ia, ua] N O N N O N     g g           g g  Ɨ1 A Ɨ1 A g ! b Ɨ 2 A 14 
(17) Moreover, avoiding serialism can provide a heuristic method to enrich representations. (19) As regards rule-based phonology, although the representations I have used, with their floating segments, empty onsets and nuclei, and their x-slots, are more complex than their classical unilinear counterparts, they should make it possible to do without rules, their order, their possible opacity and the artefacts that are the intermediate stages.

(20) As regards OT, instead of having to reintroduce serialism, it would be much simpler to combine a constraint-based theory with refined representations.

a. In HS, a "gradualness" requirement restricts GEN so that there can be only one difference between each candidate and the input, and then between each stage of the derivation: "one change at a time" (McCarthy 2016: 48).

b. The representations under (7b, 9b, 10c-f, 14, 15) obey the same principle, since a single change replaces two interacting rules -two changes if they are intrinsically linked as in (14b). It follows that, like HS, enriched representations avoid the pitfalls of classical OT, but, unlike HS, without having to resort to a serial approach and its intermediate stages.

c. The compatibility of autosegmental representations with OT was admitted as early as Prince & Smolensky (1993: §2.3), and fits with the cumulative character of the history of phonology. Alas, this has rarely been put into practice in a systematic way for 30 years.

Thank you! / Merci ! / Obrigado!

( 18 )

 18 Am I pushing an open door? I would like to be sure, but I am not at all: see a. the present outbreaks of rule-based serialism, b. the price paid by HS to get rid of GEN overgeneration and opacity-related problems.

  answer was: No, of course not. So I asked the logical next question: then what makes derivations cognitively real if the intermediate stages never occur in the minds of speakers? I got the performance-competence answer: The intermediate forms are real in terms of competence, but not performance. Like other students of generative grammar, I soon learned to stop asking such questions. George Lakoff, Cognitive phonology, in John Goldsmith (ed.), The last phonological rule. Reflections on constraints and derivations.

Chicago: University of Chicago Press

  9) Let us consider another well-known example, especially through the discussion raised by the problem of opacity inOT (cf. Kager 1999: 372 suiv., McMahon 2000, Boltanski 2007: 83- 85), that of Turkish /ajaɣ+m/ (ayağım) 'foot1SG.POSS'.Unlike the French example, there is an intermediate stage here, due to the over-application of EPENTHESIS: ajaɣɯm. Why does this rule apply? b. Clearly, it is to avoid a final cluster. Certainly, this does not follow from the surface form[ajaɯm] where no [ɣ] appears. But a *CC# constraint does play a role.

	a. Underlying form	/ajaɣ+m/
	EPENTHESIS Ø → ɯ / C_C#	ajaɣɯm
	DELETION	ɣ → Ø / V_V	ajaɯm
	Surface form		[ajaɯm]

  Refined representations provide the alternative below. (No x-skeleton is added as it is unnecessary in this case.)

				, the following interactions occur (/beðj/
	'bed', /dal/ 'valley', /tal/ 'number', /r/ NOM.SG, /um/ DATIF.PL, /-ur/ NOM.PL.FEM.):
	a. Underlying forms	/beðj+r/	/beðj+um/	/dal+r/	/tal+ur/
	UMLAUT	a → ö / _(C)u	--	--	--	tölur
	DEL-GLIDE	j → Ø / _C, #	beðr	--	--	--
	EPENTHESIS Ø → u / C_r#	beður	--	dalur	--
	Surface forms		[beður]	[beðjum]	[dalur]	[tölur]

UMLAUT and DEL-GLIDE are not ordered, but both must apply before EPENTHESIS. UMLAUT is opaque by under-application: cf. [dalur] vs. [tölur]. DEL-GLIDE is opaque by over-application: cf. [beður] vs. [beðjum]. Really? b.

  in Bizcayan and RISING in Navarrese).

	Bizcayan Underlying forms	/i+a/	/e+a/
	DIPHTH. ON	Ø → j,u / i,u_V	iya	--
	SYNERESIS e,o → i,u / _V	--	ia
	RISING	a → e / i,u_	iye	ie
	Surface forms		[iye]	[ie]
	Navarrese Underlying forms	/i+a/	/e+a/
	RISING	a → e / i,u_	ie	--
	SYNERESIS e,o → i,u / _V	--	ia
	Surface forms		[ie]	[ia]