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AbstrAct: Phonological theories tend to focus on the end point of learning, the adult gram-
mar, assuming some innate linguistic component determines the nature of the grammar that 
is acquired. In Emergent phonology, we explore the hypothesis that adult grammars take the 
shapes they have because they can be acquired; we go further and propose that there is no in-
nate linguistic component for phonological acquisition. Given these hypotheses, grammars are 
acquired piecemeal and learners rapidly generalise over subparts of the lexicon. One prediction is 
that we expect languages to have regularities with widely differing effect – both general patterns 
and subpatterns that exist but only in a narrow domain. We test this hypothesis against Hungar-
ian vowel harmony, a harmony pattern that is often described as involving both [back] harmony 
and [round] harmony, despite the fact that the language has nonharmonic suffixes, suffixes with 
limited harmony, disharmony, antiharmony, and both transparency and opacity. In particular, 
we discuss patterns of suffix alternation involving harmony. The patterns, morphologically de-
termined, range from no alternation, to alternating only along the front-back dimension, to al-
ternating in terms of both backness and rounding, to alternating in terms of backness, rounding 
and height.
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1. Introduction

In this contribution, we contrast two views of how the lexicon interacts with pho-
notactics. We use Hungarian vowel harmony as a case study. The issue in question 
concerns how to account for phonological variation in the expression of grammati-
cal units. In a structuralist/generative view, a single phonological representation (the 
“underlying representation”) is posited for each lexeme. In the following schematic 
representations, lexemes are indicated by α, β, γ; phonological representations (un-
derlying and surface) are indicated by X, y, Z.

(1) Underlying representations
lexical representations a. /X/α b. /X/β c. /X/γ

phonological expression [X] [X]            [y] [X]   [y]...[Z]

The leading idea is that phonological variation is due to phonotactic modifica-
tion of the underlying representation, a postulated start state. The details of how the 
modifications are encoded vary, e.g. whether they are expressed as rules or as con-
straints. The key point is that abstract morphemes contain a single specification for a 
start state with variation from that start state derived by a set of phonotactics.

A contrasting view is more surface-oriented. rather than postulate some abstract 
singleton form from which all surface forms are derived, lexical entries are hypothe-
sised to catalogue phonological expressions, where a particular lexeme may have one 
or more phonological expressions.

(2) Emergent representations
lexical representations a. {X}α b. {X, y}β c. {X,    y, ..., Z}γ

phonological expression [X] [X] [y] [X]    [y] ... [Z]

Under this view, the role of phonotactics is twofold. First, phonotactics may de-
fine well-formed members of a lexical set. second, phonotactics play a crucial role in 
choosing between the members of a lexical set. In this exploration of vowel harmony 
patterns in Hungarian, we focus on the second role, expressing the core motivator of 
harmony by sequential *Xy phonotactic conditions where X and y are both phono-
logical; we go on to motivate additional *Xy conditions where one or both of X and 
y are morphological classes, a logical extension of a model allowing X and y to range 
over both phonological and morphological categories.

2. Emergent phonology

Our analysis is constructed within Emergent phonology (see Mohanan et al. 
2010; Archangeli & Pulleyblank 2016, 2018, and especially Archangeli & Pulley-
blank 2022). Here, we highlight two elements of that model which figure promi-
nently in our exploration of Hungarian, the morph set and the learned wellformedness 
condition.

At its heart, Emergent phonology assumes much if not all of a phonological sys-
tem is acquired without appeal to a genetic endowment specific to language. rather, 
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the learner makes use of normal human cognition (memory, similarity, frequency, 
categorisation, generalisation, etc.). Elements of an analysis for a specific language 
are learned based on exposure. Generalisations emerge from fragmentary exposure to 
data – and are modified during early learning. learners generalise rapidly, using data 
fragments, hypothesising generalisations that may or may not extend in exceptionless 
fashion to the whole language. Generalisations are strengthened by repetition; un-
supported generalisations atrophy.

learners generalise about the sounds being heard, identifying high-frequency 
similar tokens that ultimately generalise into segments, identifying similar high-
frequency properties of segments that generalise into features and type conditions, 
*X, preferring combinations of features common in the language, and identifying 
sequences with unexpectedly high frequency, to generalise into sequential condi-
tions, *Xy.

As a learner acquires words, repeated elements emerge as higher frequency simi-
lar tokens and get classed together, giving rise to sets of like items. Initially these sets 
may correspond largely to words or phrases in the adult language but as learning 
continues, subparts are identified as being similar either phonetically, semantically, 
or both – giving rise to morphs. The recognition that certain morphs share the same 
semantic and syntactic labels results in grouping such morphs together in morph sets; 
words are created by compiling members of morph sets appropriate to the desired 
meaning.

Morph sets and conditions come together when a word is compiled from morph 
sets with multiple members – the wellformedness conditions determine which of the 
compilations conforms best to language preferences.2

note that the learner does not generalise on the basis of thousands of items and 
phrases encountered simultaneously, but rather on a data set that incrementally in-
creases as items are learned. As such, a prediction is that generalisations will begin 
by being true of some subset of the morphology; in some cases, these lead to well-
formedness conditions that are true of the entire language, while in many cases the 
conditions do not extend beyond a lexical subset. We consider here an aspect of 
Hungarian vowel harmony where this prediction holds true: none of the phono-
logical wellformedness conditions involved with harmony are unambiguously true 
of the entire language. Although we suggest that the actual phonotactics responsible 
for harmony are very simple, we show that the effect of these phonotactics is limited 
by the morph sets being compiled, resulting in intricate patterns and sub-patterns of 
harmony. We treat a selection here.

In Hungarian, suffix vowels alternate depending on the root to which they are at-
tached, exhibiting backness (palatal) harmony and rounding harmony (Vago 1976; 

2 This is a very brief sketch of only part of the model of Emergent phonology. Other critical ele-
ments address systematic relations between morphs within a morph set and the productivity of those 
relations. For Hungarian, the only productive generalisation relating to harmony in morph sets is that 
morph sets with a front rounded morph invariably also have a morph with a corresponding back vowel, 
a generalisation to be encoded via a morph set relation (between front round and back) and a morph set 
condition (ensuring productivity of the relation). see Archangeli & Pulleyblank (2022) for a complete 
introduction to morph set relations and morph set conditions.
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siptár & Törkenczy 2000; Hayes & londe 2006; Hayes et al. 2009; Törkenczy 
2011; among numerous others). such cases, where multiple morphemes within a 
word agree for the harmonic feature, are the hallmark of word-domain harmony. 
As we show, however, different morphemes alternate in interestingly different ways. 
some morphemes exhibit no alternation at all, with a single morph being attested. 
Other morphemes exhibit two variants; still others exhibit three, and some exhibit 
four. We begin with a ternary morph set, exhibiting both backness and rounding 
harmony.

3. Backness and rounding harmony basics: ternary morph sets

We discuss two phonotactic pressures, one enforcing backness harmony and the 
other forcing rounding harmony. We begin with suffixes that have three forms, e.g. 
{hεz, høz, hoz}allative – front unrounded, front rounded and back (rounded). As seen 
in (3), within a word suffix backness corresponds to root backness, and, for front 
vowel suffix variants, roundness corresponds to root roundness. rows are arranged 
by the height of the final vowel in the root; there are nine productive suffixes of this 
type in Hungarian (Törkenczy 2011).

(3) Hungarian: allative suffix (adapted from siptár & Törkenczy 2000: 72)
[front nonround] [front round] [back]

high [viːs-hεz] ‘water’
víz-hez

[tyːs-høz] ‘fire’
tűz-höz 

[kosoruː-hoz] ‘wreath’
koszorú-hoz

mid [køteːɲ-hεz] ‘apron’
kötény-hez

[sεmøltʃ-høz] ‘wart’
szemölcs-höz

[hεrɲoː-hoz] ‘caterpillar’
hernyó-hoz

low [koːdεks-hεz] ‘codex’
kódex-hez

[nyɔns-hoz] ‘nuance’
nüansz-hoz
[gaːs-hoz] ‘gas’
gáz-hoz

To situate these alternations in the context of Hungarian vocalic possibilities, we 
present the inventory of vowels in (4) (siptár & Törkenczy 2000). The three clas-
sifications correspond to the three suffixes in the allative – front unrounded, front 
rounded, and back.

(4) Hungarian vowel inventory
[front] [back]
front central back

[nonround] [round] [nonround] [round]

[high] i iː y yː u uː
upper [mid] eː øː oː
lower [mid] ø o
upper [low] ε ɔ
lower [low] aː

The presentation of vowels in (4) includes two types of information. First, it 
provides a broad phonetic classification of the vowels, in italics. second, it pro-
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vides a phonological classification (indicated by square brackets) based on a com-
bination of phonetics and phonological behaviour. Following siptár and Törk-
enczy (2000), central and back phonetic vowels are phonologically grouped into 
a [back] class; upper and lower mid vowels are grouped into a single [mid] cat-
egory, and upper and lower low vowels are grouped into a single [low] category. 
Vertical lines distinguish the three harmonic classes of (3): [front nonround], 
[front round], [back].

The core harmonic pattern illustrated in (3) is straightforwardly achieved. 
This class of suffixes has three surface forms: (i) front nonround, (ii) front round, 
(iii) back. Harmony wellformedness conditions govern the choice among these 
three forms. Paired syntagmatic and type conditions are required, one for the back-
front dimension and one for the round-nonround dimension. A backness pair ex-
presses a sequential condition preferring backness harmony (Hayes & londe 2006), 
otherwise front vowels are preferred, expressed as a type condition; the pair is for-
malised in (5).

(5) Hungarian backness wellformedness conditions: *[bk] [fr] & *[bk]
 *[back] [front] Assessing vowels only, assign a violation to a form for each 

F: vowels    sequence of a back vowel followed by a front vowel.
 D: word

 *[back] Assign a violation to a form for each back vowel.
 F: vowels
 D: word

A rounding pair expresses a sequential condition governing rounding, otherwise 
nonround vowels are preferred (again with a type condition); the pair is formalised 
in (6).3 In conditions, Focus (F) identifies the phonological elements relevant for 
each wellformedness condition while Domain (D) calls out the relevant morphologi-
cal unit.

(6) Hungarian roundness wellformedness conditions: *[rd] [nonrd] & *[rd]
 *[round] [nonround] Assessing vowels only, assign a violation to a form  

F: vowels      for each sequence of a rounded vowel followed by an 
D: morph, word     unrounded vowel.

 *[round] Assign a violation to a form for each rounded vowel.
 F: vowels
 D: word

With a front unrounded root, a front unrounded suffix is chosen simply to avoid 
back and rounded vowels: no further syntagmatic conditions are needed, illustrated 

3 In Archangeli & Pulleyblank (2022), we argue that type conditions (such as *[back] and *[round]) 
arise from generalising across the frequencies of the different morphs within a set. Where the less fre-
quent morphs share a property (such as [back] vowels), the learner generalises a preference against back-
ness, namely *[back]. While this is similar to the concept of “default” in theories of underspecification 
(cf. Archangeli 1988), the conceptualisation and effects are quite different.
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in (7).4 (The ranking of back wellformedness above round wellformedness is ad-
dressed in section 4.2.)

(7) Assessment for [viːs-hεz] ‘water-allative’

 morph sets: {viːz, viːs}water; {hεz, høz, hoz}allative

water-allative *[bk] [fr] *[bk] *[rd] [nonrd] *[rd]

 a. viːs-hεz

 b. viːs-høz *!

 c. viːs-hoz *! *

With a front rounded root, a front rounded suffix is chosen, avoiding both a back 
vowel and a rounded-unrounded sequence, (8).

(8) Assessment for [tøk-høz] ‘marrow-allative’ (Törkenczy 2011: 2969)

 morph sets: {tøk}marrow; {hεz, høz, hoz}allative

marrow-allative *[bk] [fr] *[bk] *[rd] [nonrd] *[rd]

 a. tøk-hεz *! *

 b. tøk-høz **

 c. tøk-hoz *! **

With a back vowel root, a following back vowel is chosen, avoiding a back-front 
sequence, (9).

(9) Assessment for [gaːs-hoz] ‘gas-allative’

 morph sets: {gaːz, gaːs}gas; {hεz, høz, hoz}allative

gas-allative *[bk] [fr] *[bk] *[rd] [nonrd] *[rd]

 a. gaːs-hεz *! *

 b. gaːs-høz *! * *

 c. gaːs-hoz ** *

These cases illustrate the core of Hungarian harmony. roots include vowels spec-
ified according to the combinations of features seen in the inventory in (4). That is, 
roots contain invariant vowels that are either front nonround, front round, or back 
(both round and nonround). suffixes of the type illustrated contain three variants, 

4 In the interest of completeness, we include two voicing options in morph sets where appropriate, 
such as {viːz, viːs}water. We do not discuss this pattern and only use the correct choice in the compila-
tions. Thanks to Péter siptár for discussion.
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one that is front nonround, one that is front round and one that is back. The condi-
tions *[back] and *[round] result in a general preference for front nonround vowels. 
When roots are back and/or round, however, a form of the suffix is preferred that 
avoids a mismatch in backness and rounding.

4. Suffixes with limited harmony

not all Hungarian suffixes have the ternary option, with exactly three morphs 
in the morph set. We turn now to cases where a suffix morph set has less than three 
members – either one morph or two.

4.1. Nonalternating suffixes: Morph sets with a single member

some suffixes do not alternate. siptár and Törkenczy (2000: 65-66) identify 
24 suffixes with a single invariant form, illustrated in (10).5 As noted in siptár and 
Törkenczy (2000), these nonalternating suffixes are of two types: Either they contain 
a front unrounded vowel (‘neutral’ —under our analysis due to *[bk] and *[rd]) or 
they contain a back vowel— front rounded vowels do not appear in the nonalternat-
ing class.6

(10) single-member morph sets
vowel suffix example gloss monovoc. polyvoc.

[i] {ig} [hɔt-ig] ‘up to six’ 13 6+
[iː] {iːt} [tɔn-iːt] ‘teach’  1 1+
[eː] {eː} [laːɲ-eː] ‘belonging to a girl’ 12
[aː] {aːl} [rεt͡sεnz-aːl] ‘review-verb’ 1+ 2+
[ɔ] {ɔ} [il-ɔ] ‘Helen-dim’ 1+ 2+
[o] {kor} [øt-kor] ‘at five’ 2+ 2+
[oː] {koː} [fεr-koː] ‘Frank-dim’ 1+ 1+
[u] {uʃ} [͡tsi͡ts-uʃ] ‘kitten’ 2+ 2+

In the surface-oriented framework proposed here, the difference between an alter-
nating suffix and a nonalternating suffix is transparently encoded in the morph set. 
While a suffix like the allative has multiple morphs, {hεz, høz, hoz}, the suffixes 
in (10) have only one morph each: {ig}, {kor}, {uʃ}, etc. When compiled with dif-
ferent roots, certain phonotactics may be violated by the resulting form; the absence 

5 The numbers in the righthand columns indicate how many suffixes of each type have been 
identified, suffixes that are monovoc(alic) (e.g., öt-kor ‘at five’) and polyvoc(alic) (e.g., defet-izmus ‘de-
featism’). Where a number is followed by a ‘+’, siptár and Törkenczy note that there may be additio-
nal suffixes in that category, depending on the morphological analysis of certain elements. They con-
sider their count for monovocalic [i], [iː], [eː] to be exhaustive, hence these are not followed by ‘+’. 
note that only one non-alternating suffix with a back vowel is productive, namely -kor (see Tör-
kenczy 2011: 2972).

6 We attribute this redundancy to the effect of a Morph structure Condition: a morph set is ill-for-
med if it contains a front rounded vowel and there is no corresponding morph with a back vowel. For 
reasons of space we do not discuss this further or formalise it here. see footnote 2 for brief discussion of 
Morph set relations and Morph set Conditions.
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of any further suffix morphs that would resolve such violations ensures nonalternat-
ing —and, in some cases, disharmonic— surface forms. There is simply no other al-
ternative, as is illustrated by the assessment in (11). As with Optimality Theory, the 
speaker simply uses the best available form, even when it does not perfectly match 
the phonotactics of the language.

(11) Assessment for [hɔt-ig] ‘up to six’

 morph sets: {hɔt}six; {ig}up to

six-up to *[bk] [fr] *[bk] *[rd] [nonrd] *[rd]

 a. hɔt-ig * * * *

The simplicity of the Emergent analysis is in stark contrast to the problems 
that arise for analyses that posit underlying forms, deriving harmony by gener-
ating corresponding candidates (as in Optimality Theory (OT), Prince & smo-
lensky 1993) or altering the form (as with rules). Consider suffixes such as -ig, 
-i:t, and -kor in examples such as [hɔt-ig] ‘up to six’, [tɔn-iːt] ‘teach’ and [heːt-
kor] ‘at 7’. In such cases, we do not observe back harmony between the root and 
the suffix. While we might attribute this lack of harmony to the putative neutral-
ity of front unrounded vowels with -ig and -i:t, this hypothesis is somewhat prob-
lematic. First, it does not account for cases with a back vowel in the suffix, like 
-kor, since [ø] is a wellformed Hungarian vowel. second, in an OT framework, 
Gen would provide fully harmonic candidates for every non-alternating suffix; 
while such forms could be ruled out in some cases due to the following being ‘ab-
solutely’ ill-formed (e.g., by *[ɯ]), in other cases Eval would prefer harmonic se-
quences to disharmonic sequences.7

some distinction needs to be made between suffixes which exhibit multiple sur-
face forms, as seen in (3), and suffixes that are invariant. Given the range of vowels 
in invariant forms, as seen in (10), a purely phonological characterisation of the in-
variant class is not possible. This is precisely the Emergent analysis: whether and how 
much alternation is found depends on the nature of a morph set, the lexical repre-
sentation connecting sound and meaning. Morph sets with only one member cannot 
show alternations. Alternation is characterised by morph sets with multiple mem-
bers.

4.2. Limited alternations: Morph sets with only two members

The problem for theories based on underlying representation is even more seri-
ous. In addition to the many invariant suffixes, several suffixes exhibit only two sur-
face forms – not three as seen with the allative marker in section 3. like the invari-
ant suffixes of (10), the binary suffixes show a range of vowel qualities, given in (12) 
(Törkenczy 2011: 2969-2970).

7 Thanks to Péter siptár for discussion.
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All suffixes of this type exhibit a pair of morphs differing in backness: Either a 
back vowel alternates with a front rounded vowel as in (13a), or a back vowel alter-
nates with a front unrounded vowel, shown in (13b).8

(12) Cases with exactly two surface forms
vowel suffix example gloss no. of suffixes 

{y, u} {yŋk, uŋk} [eːv-yŋk] ‘our year’ 7
[bot-uŋk] ‘our stick’

{yː, uː} {yː, uː} [eːv-yː] ‘having year’ 1
[bot-uː] ‘having stick’

{ø, o} {nøk, nok} [meːr-nøk] ‘engineer’ 1
[laːt-nok] ‘visionary’

{øː, oː} {tøːl, toːl} [eːf-tøːl] ‘from year’ 5
[bot-toːl] ‘from stick’

{ε, ɔ} {bεn, bɔn} [tøg-bεn] ‘in marrow’ 24
[bod-bɔn] ‘in stick’

{ε, o} {εmeːɲ, omaːɲ} [ɟyjt-εmeːɲ] ‘collection’ 2
[rɔk-omaːɲ] ‘cargo’

{eː, aː} {neːl, naːl} [tøk-neːl] ‘at marrow’ 10
[bot-naːl] ‘at stick’

(13) Additional examples of harmony with two-member morph sets
a. {yŋk, uŋk} b. {bεn, bɔn}

[front nonround]  [eːv-yŋk] ‘our year’  [eːv-bεn] ‘in year’
[front round]  [tøk-yŋk] ‘our marrow’  [tøg-bεn] ‘in marrow’
[back]  [bot-uŋk] ‘our stick’  [bod-bɔn] ‘in stick’

 [fɔl-uŋk] ‘our wall’  [fɔl-bɔn] ‘in wall’
As seen in both (12) and (13), back harmony is regularly represented in words 

with these suffixes, but rounding harmony may be violated. In the two-morph sets, 
the front morphs appear after both round and nonround front roots, regardless of 
whether the suffix morph is round, like {yŋk} ‘our’, or nonround, like {bεn} ‘in’.

The phonological analysis of these two-morph suffixes is straightforward if lexical 
entries involve morph sets, the model in (2). Given a choice between a front morph and 
a back morph, the *[bk] [fr] phonotactic requires a back vowel after a back vowel (14).

(14) Assessment for [fɔl-uŋk] ‘our wall’

 morph sets: {fɔl}wall; {yŋk, uŋk}our

wall-our *[bk] [fr] *[bk] *[rd] [nonrd] *[rd]

 a. fɔl-yŋk *! * **

 b. fɔl-uŋk ** **

8 Of the items in (12), Törkenczy (2011) notes that sets with {ø, o} and {ε, o} are highly restricted: 
for example, only 36 words are found with the suffix {nøk, nok} and 23 with {εme:ɲ, oma:ɲ}.
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The *[bk] requirement prohibits back vowels after front roots, since there is a 
choice, illustrated in (15), (16).

(15) Assessment for [eːv-yŋk] ‘our year’

 morph sets: {eːv, eːf}year; {yŋk, uŋk}our

year-our *[bk] [fr] *[bk] *[rd] [nonrd] *[rd]

 a. eːv-yŋk *

 b. eːv-uŋk *! *

(16) Assessment for [tøg-bεn] ‘in marrow’

 morph sets: {tøk, tøg}marrow; {bεn, bɔn}in

marrow-in *[bk] [fr] *[bk] *[rd] [nonrd] *[rd]

 a. tøg-bεn * *

 b. tøg-bɔn *! **

rounding agreement has no role with suffixes having a two-way alternation be-
cause each morph set has both a back and a front variant. Both morphs are rounded 
in {yŋk, uŋk}our, and there is no front rounded morph in {bεn, bɔn}in. As seen 
in (16) the selected form may violate *[rd] [nonrd].

The assessment in (16) motivates ranking the [back] wellformedness pair above 
the [round] wellformedness pair; otherwise, *[tøg-bɔn] would be incorrectly identi-
fied as the preferred compilation.

4.3. Summary

The examples in this section continue to show the crucial role that the morph 
set plays. suffix morph sets with different numbers of members correspond to dif-
ferent degrees of harmony. If we assumed the optimality theoretic notion of Gen, 
there would be no simple reason for preventing additional candidates —such as 
*[eːv-iŋk] and *[tøg-bøn]— and these candidates would be evaluated as better than 
the actually occurring forms. Within the Emergent approach, such forms are not 
even considered because the morph sets have fixed membership; they do not con-
tain morphs that would be fully harmonic, neither *{iŋk} for ‘our’, nor *{bøn} for 
‘in’.

The account of Hungarian harmony presented so far involves purely phono-
logical wellformedness, the four conditions *[bk] [fr], *[bk], *[rd] [nonrd], and 
*[rd]. The contribution of the morphology is to provide the sets of morphs that 
these conditions operate upon and to limit the domain of harmony wellformed-
ness. As we have shown, the morphology sometimes exempts a lexeme from the 
coverage of the phonotactics by providing only a single morph; sometimes the 
morphology provides two morphs, one back and one front; sometimes the mor-
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phology provides three morphs, allowing greater satisfaction of the phonotac-
tics.

In the discussion below, we examine several cases where the morphology plays 
a more direct role in shaping the surface results. We show cases of “anti-harmony”, 
where the morphology imposes a particular suffix variant that is at odds with the 
phonotactics even though a harmonically well-formed option is available. We show 
how this morphological property is potentially involved in “transparency”. Finally, 
we discuss a common class of suffixes that include a fourth possible morph, one 
whose selection depends on the interplay of morphological —as well as phonologi-
cal— properties.

5. Roots showing lexical class behaviour

We turn first to an unexpected behaviour, where in spite of there being a har-
monic morph available, that harmonic morph is not chosen. “Anti-harmony” illus-
trates this phenomenon, with “transparency” a possible by-product.

5.1. Anti-harmony: Wellformedness limited to a lexical class

As seen above, given a sufficiently differentiated morph set, suffixes harmo-
nise with the backness values of the roots they occur with. Hence with [front, non-
round] root vowels, a suffix will also be [front, nonround] (17a). However, as shown 
in (17b), some roots with the same [front, nonround] vowels are unexpectedly fol-
lowed by suffixes with [back] vowels.

(17) Hungarian neutral vowel roots (Törkenczy 2011)
 a. harmonic fillér [filːeːr] ‘penny’ fillérnek [filːeːrnεk] ‘penny-dat’
   víz [viːz] ‘water’ víznek [viːznεk] ‘water-dat’

 b. anti-harmonic híd [hiːd] ‘bridge’ hídnak [hiːdnɔk] ‘bridge-dat’
   derék [dεreːk] ‘waist’ deréknak [dεreːknɔk] ‘waist-dat’

Anti-harmonic roots such as in (17b) have prompted abstract analyses involv-
ing absolute neutralisation (e.g. Vago 1976), floating features (e.g. ringen & Vago 
1998), etc. However, an abstract phonological label (e.g. a non-occurring segment or 
floating feature) makes it no less lexically arbitrary (Archangeli & Pulleyblank 2022). 
In the Emergent approach, such options are not available. Emergence explicitly rec-
ognises the precise nature of such cases: an arbitrary lexical class requires an unex-
pected set of affixal variants. roots exhibiting this behaviour are assigned member-
ship in some arbitrary class α, a lexical set with its own wellformedness condition, 
(18), which results in a back affix following morphs of this class as a result of prohib-
iting the otherwise expected front affix.

(18) Hungarian anti-harmonic roots
 *{ }α [front], where α designates a member of the relevant lexical class

The effect of this condition in assessing an affixed class α-root is illustrated 
in (19).
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(19) Assessment for [hiːdnɔk] ‘bridge-dat’

 morph sets: {hiːd, hiːt}bridge, α; {nεk, nɔk}dative

bridge-dat *{ }α [front] *[bk] [fr] *[bk]

 a. hiːdα-nεk *!

 b. hiːdα-nɔk *

In the anti-harmonic roots of (17b), all root vowels are [front]. But this is not a 
requirement of lexical class α. In the next section, we show that this analysis of anti-
harmonic and harmonic roots can extend to disharmonic roots – roots which have 
an internal [back][front] sequence of vowels.9 If such roots are in lexical class α, then 
we expect the pattern called “transparency” in the Hungarian harmony system. We 
turn to this discussion now.

5.2. Transparency and opacity

The Hungarian phonotactic *[bk] [fr] can be violated within roots: some roots 
contain a back vowel followed by a front vowel. In these cases, some back-front roots 
are followed by a back morph, exhibiting transparency, (20a); in other cases, the 
back-front roots are followed by a front suffix, exhibiting opacity, (20b).

(20) Hungarian transparency & opacity (Törkenczy 2011)
 a. transparent vowels papír-nak [pɔpiːrnɔk] ‘paper-dat’
   kávé-nak [kaːveːnɔk] ‘coffee-dat’
   haver-nak [hɔvεrnɔk] ‘pal-dat’

 b. opaque vowels mutagén-nek [mutɔgeːnːεk] ‘mutagen-dat’
   kódex-nek [koːdεksnεk] ‘codex-dat’

such cases raise issues concerning locality, how close two phonological objects 
must be in order to interact (suzuki 1998). If we were to assume strict locality (Ga-
fos 1999; ní Chiosáin & Padgett 2001) as a requirement on phonological interac-
tion, then the local agreement seen in (20b) would be expected and the apparent 
skipping of the front vowels in (20a) would be surprising. There has been consid-
erable discussion of such cases in the literature, both on Hungarian (Benus & Ga-
fos 2007) and in general (Archangeli & Pulleyblank 2007; Gafos & Dye 2011; 
rose & Walker 2011). Mechanisms have been proposed to render local a relation 
that is strictly nonlocal; for example, Agreement-By-Correspondence establishes cor-
respondence between elements based on similarity, not proximity, with harmony 
defined on the corresponding elements (rose & Walker 2004; Hansson 2010). Al-
ternatively, but not unrelated, harmony could be defined on a tier that excludes the 
transparent segments; the requirement could be that interacting vowels must be ad-

9 A root with only back vowels could in principle be assigned to the α-class but the results would be 
indistinguishable from routine harmony: both *{ }α [front] and *[bk] [fr] would enforce back suffixes.
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jacent on the defined tier (Heinz et al. 2011; Jardine 2016; Jardine & Heinz 2016; 
McMullin 2016).

Whatever the validity of a particular phonological proposal on locality, a central is-
sue for Hungarian is that individual lexemes differ in their behaviour. If opacity is taken 
as the predicted result (say, through strict locality) then an analysis specific to the cases 
in (20a) must be found; if transparency is taken as the predicted result (say, through cor-
respondence or tier-based locality) then an analysis specific to the cases in (20b) must be 
found. neither tack on the issue removes the requirement for lexically-specific encoding 
in a language like Hungarian, which exhibits both transparency and opacity.

An immediate consequence of the approach advocated here is that a solution has 
already been introduced. If strict locality is taken as at least the norm, then the roots 
exhibiting transparency need only be assigned to the α-class. Their behaviour fol-
lows, because the morphophonological wellformedness condition *{ }α [front] pre-
vents α-roots from being followed by front vowels. We illustrate with [hɔvεrnɔk] 
‘pal-dative’ in (21).

(21) Assessment for [hɔvεrnɔk] ‘pal-dative’

 morph sets: {hɔvεr}pal, α; {nεk, nɔk}dative

pal-dative *{ }α [front] *[bk] [fr] *[bk]

 a. hɔvεrα-nεk *! * *

 b. hɔvεrα-nɔk * **

Opacity is expected under our analysis if there is no α-root: *[bk] prefers a harmonic 
form with fewer back vowels. We illustrate with [koːdεksnεk] ‘codex-dative’ in (22).

(22) Assessment for [koːdεksnεk] ‘codex-dative’

 morph sets: {koːdεks}codex; {nεk, nɔk}dative

codex-dative *{ }α [front] *[bk] [fr] *[bk]

 a. koːdεks-nεk * *

 b. koːdεks-nɔk * **!

Though perhaps surprising to a reader steeped in thinking of transparency as be-
ing a nonlocal case of harmony, the Emergent α-class analysis has several desirable 
properties. First, all phonologically motivated harmony is local in the sense that vow-
els are never skipped. second, the properties of all cases involving front nonround 
vowels are unified, – harmony/anti-harmony and opacity/transparency. Third, this 
approach explicitly builds in the lexical nature of the distinction between opaque 
and transparent classes (Törkenczy 2011): Whether a given root is opaque or trans-
parent must be learned.10

10 There are numerous other properties to be worked into a full analysis (Hayes & londe 2006; 
Törkenczy 2011), for example, the “count” effect (harmony affected by the number of front unroun-
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5.3. Summary

The key take-away from the discussion of anti-harmonic roots and opaque vs. 
transparent roots is that an additional type of morphological property interacts with 
otherwise transparent phonological effects. The phonology imposes phonotactic con-
ditions; the morphology provides morph sets of differing sizes as well as arbitrary 
lexical classes. Arbitrary morphological classes require class-restricted wellformed-
ness conditions which result in a morphology-phonology interaction in the choice of 
morphs involving those classes.

In the next section, we return to the issue of lexical classes for suffix morphs as 
well as for roots. The example also shows that not only can morph sets have 1, 2, or 
3 members, they may also have 4 members. The relevant cases combine an expanded 
morph set with critical morphological class membership.

6. Suffixes showing lexical class behaviour

some morph sets contain members with four distinct vowel qualities; Törkenczy 
(2011) identifies 17 productive examples of this type. The plural suffix, for example, 
exhibits the four variants {εk, øk, ɔk, ok}.

(23) Quaternary morph sets, e.g. {εk, øk, ɔk, ok}plural
 a. gyep [ɟεp] ‘lawn’ gyepek [ɟεpεk]
 b. sün [ʃyn] ‘hedgehog’ sünök [ʃynøk]
 c. gáz [gaːz] ‘gas’ gázok [gaːzok]
 d. ház [haːz] ‘house’ házak [haːzɔk]

As seen in (23c/d), the occurrence of {ok} vs. {ɔk} cannot be predicted from the 
vowel quality of the root. One root type must be assigned some morphologically spe-
cial status. Our proposal, following previous work (e.g., siptár & Törkenczy 2000; 
Törkenczy 2011), is to consider roots of type (23d) as morphologically marked; we 
label this the β-class.

6.1. Two classes of roots illustrated

We begin with an illustration of the quaternary class with neutral roots in (24) 
and then go on to β-roots in (27). With neutral roots, the observed suffixes are the 
same with ternary and quaternary options. Anticipating our analysis, we identify 
some suffixes as β-class.

ded vowels occurring between a root vowel and a suffix), and “vacillating” roots (roots taking either 
front or back suffixes). Consider also the “height” effect: it is no accident that the examples of opacity 
in (20) did not include cases with [i]. As vowels lower, the tendency to be a member of the α-class de-
creases – the height effect: All mixed roots with [i] are members of the α-class; mixed roots with [eː] 
tend to be members of the α-class; mixed roots with [ε] tend not to be members of the α-class. In the 
Emergent approach, the tendencies in the data would be learned and mirrored in the assignment of 
roots to the α-class.
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(24) neutral roots with β-class and neutral suffixes (Törkenczy 2011)

neutral root quaternary
β-class suffix
{ok, ɔkβ, εkβ, øk}pl

ternary
neutral suffix
{on, εn, øn}superessive

fr unrd gyep [ɟεp] ‘lawn’ gyepek [ɟεpεk] gyepen [ɟεpεn]

fr rd sün [ʃyn] ‘hedgehog’
rög [røg] ‘clod’

sünök [ʃynøk]
rögök [røgøk]

sünön [ʃynøn]
rögön [røgøn]

bk gáz [gaːz] ‘gas’
bot [bot] ‘stick’

gázok [gaːzok]
botok [botok]

gázon [gaːzon]
boton [boton]

With a neutral front unrounded root, back and round harmony require a front 
unrounded suffix: there is one possible front unrounded morph, {εkβ}, in the quater-
nary set and one possible such morph, {εn}, in the ternary set. similarly with a neu-
tral front rounded root, back and round harmony require a front rounded suffix: 
again, there is one possible morph of the matching type, {øk}, in the quaternary set 
and one possible such morph, {øn}, in the ternary set. The only issue arises then with 
a back root. Given the two back suffix options with a quaternary suffix, {ɔkβ, ok}, we 
need a general preference for nonlow vowels to bring about the selection of {ok} with 
a neutral root.

(25) Hungarian lowness phonotactic, *[lo]
 *[low] Assign a violation to a form for each low vowel.
 F: vowels
 D: word

We provisionally rank *[low] below the harmony conditions, not crucially ranked 
with respect to *[round]. As illustrated with the neutral root gáz [gaːz] ‘gas’, *[low] 
correctly results in {ok} being preferred to {ɔkβ}; front options, both rounded and 
unrounded, are excluded by the back harmony conditions.

(26) Assessment for [gaːz-ok] ‘gas-plural’

 morph sets: {gaːz}gas; {ok, ɔkβ, εkβ, øk}pl

gas-pl *[bk] [fr] *[bk] *[rd] [nonrd] *[rd] *[lo]

 a. gaːz-εkβ *! * **

 b. gaːz-øk *! * * *

 c. gaːz-ɔkβ ** * **!

 d. gaːz-ok ** * *

Of course, if there wasn’t some class of roots that does select the low morphs, 
there would be no reason to posit such suffix morphs at all. As the data in (27) show, 
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there is indeed a subset of roots —low-selecting roots, or as we refer to them, ‘β-class’ 
roots— that selects the low suffixal variant.11

(27) β-class roots with β-class and neutral suffixes
β-class root
root

β-class suffix
quaternary plural
{ok, ɔkβ, εkβ, øk}pl

neutral suffix
ternary superessive
{on, εn, øn}superessive

fr unrd kép [keːp] ‘picture’ képek [keːpεk] képen [keːpεn]

fr rd fül [fyl] ‘ear’
szög [søg] ‘nail’

fülek [fylεk]
szögek [søgεk]

fülön [fyløn]
szögön [søgøn]

bk ház [haːz] ‘house’
fog [fog] ‘tooth’

házak [haːzɔk]
fogak [fogɔk]

házon [haːzon]
fogon [fogon]

These cases show the following behaviour. neutral roots exhibit nonlow vari-
ants, where possible, for both ternary and quaternary suffixes; β-roots exhibit the 
general preference for nonlow variants with ternary suffixes but exhibit low variants 
with quaternary suffixes. In other words, in order to override the general preference 
for nonlow vowels, the root must be a member of the β-class and the suffix must 
be quaternary. Thus, both suffix and root are lexically arbitrary; both are labeled as 
β-class.

6.2. Motivation for β-class suffixes and * β ¬β

Having given a quick overview of the essence of our analysis, we now give the 
details. We begin with neutral roots and quaternary suffixes. As seen in (24) and il-
lustrated in the assessment for ‘gas-plural’ (26), there is a general preference for 
nonlow vowels – this results in [o] being chosen with neutral roots, whether the 
suffix is ternary or quaternary. With β-class roots, there is a difference: a low vowel 
is chosen from the quaternary set, motivating a β-class wellformedness condition re-
quiring a following low vowel: *]β [nonlow]. (Anticipating our analysis, we do not 
formalise this condition because ultimately we reject it in favor of a morphologi-
cal wellformedness condition *β ¬β.) With a back vowel root like ház [haːz] ‘house’ 
and quaternary suffixes, *]β [nonlow] has the desired effect. With a quaternary suf-
fix like the plural, {ok, ɔkβ, εkβ, øk}, two morphs satisfy the requirement for a low 
vowel: {εkβ, ɔkβ}, and routine considerations of back harmony correctly result in 
surface [haːzɔk]. When the same root occurs with a ternary suffix such as the su-
peressive, {on, εn, øn}, there is no morph that satisfies both backness harmony and 
the requirement to be low; {εn} satisfies the lowness requirement but not backness, 
{on} satisfies the harmonic requirement but not lowness. That the surface form in 
such a case is [haːzon] motivates ranking back harmony above the putative *]β [non-
low] requirement.

11 Consideration of the front unrounded suffixes, {εkβ} and {εn}, shows that they are the same after 
both neutral roots and β-roots in the top row of both (24) and (27). This raises the obvious question of 
why posit β-roots at all in such cases. We address this question briefly at the end of the section.
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We turn to front round roots to explore the ranking with respect to round-
ness harmony. Unfortunately, the interaction with roundness reveals a conundrum, 
which leads us to reject the *]β [nonlow] analysis. In order to correctly choose a front 
unrounded vowel in the low-selecting β-class, it is crucial that the *]β [nonlow] condi-
tion be ranked above the round harmony conditions. Consider an assessment with a 
quaternary suffix, and *]β [nonlow] ranked between backness and roundness harmo-
nies, (28). When *]β [nonlow] is ranked between the two harmony systems, [fylβ-εkβ] 
(28c) is correctly identified, preferring a low vowel over a vowel that satisfies round-
ing harmony. Were *[rd] [nonrd] ranked above *]β [nonlow], *[fylβ-øk] would incor-
rectly be selected.

(28) Assessment for [fylεk] ‘ear-plural’

 morph sets: {fyl}ear, β; {ok, ɔkβ, εkβ, øk}pl

ear-pl *[bk] [fr] *[bk] *]β [nonlow] *[rd] [nonrd] *[rd] *[lo]

 a. fylβ-ok *! * **

 b. fylβ-ɔkβ *! ** *

 c. fylβ-εkβ * * *

 d. fylβ-øk *! **

The assessment in (28) argues that *]β [nonlow] needs to be ranked above *[rd] 
[nonrd]. But the ranking that is successful here produces the wrong result if a β-class 
root occurs with a ternary suffix: the [low] suffix morph is incorrectly chosen instead 
of the correct front round morph. Consider [fylβ-øn] ‘ear-superessive’.

(29) Assessment for [fylβ-øn] ‘ear-superessive’

 morph sets: {fyl}ear, β; {εn, øn, on}superessive

ear-superessive *[bk] [fr] *[bk] *]β [nonlow] *[rd] [nonrd] *[rd] *[lo]

OOPs! a. fylβ-εn * * *

() b. fylβ-øn *! **

 c. fylβ-on *! * **

If the *]β [nonlow] condition is more important than round harmony when the 
root is of class β, then we expect the incorrect *[fylβ-εn], parallel to [fylβ-εk]. (rank-
ing *]β [nonlow] below the round harmony conditions correctly selects [fylβ-øn], 
showing the ranking paradox.)

We conclude that β-roots in combination with quaternary suffixes form the neces-
sary conjunction of properties, justifying the β-class label on the quaternary suffixes. 
The two morphs of a quaternary morph set that occur with β-roots are {εk, ɔk}; we 
mark them as belonging to the β-class of morphs, {εkβ, ɔkβ}. With some roots and 



60 DIAnA ArCHAnGElI, DOUGlAs PUllEyBlAnK

 ASJU, 2023, 57 (1-2), 43-66

some suffixes assigned to the β-class, we can formulate the relevant wellformedness 
condition as an instantiation of the *Xy schema where both X and y are morpholog-
ically defined classes, as in (30).

(30) β-class wellformedness condition
 *β ¬β        Assessing morphs only, assign a violation to a form for each se  

F: morphs  quence of a β-class morph that is followed by a non-β-class  
D: word        morph.

Consider suitably revised assessments for the examples seen in (28) and (29). 
note that *β ¬β can force violations of round harmony but not of backness har-
mony; the ranking of the condition with respect to the back harmony conditions is 
not crucial.

(31) Assessment for [fylεk] ‘ear-plural’

 morph sets: {fyl}ear, β; {εkβ, øk, ɔkβ, ok}pl

ear-pl *[bk] [fr] *[bk] *β ¬β *[rd] [nonrd] *[rd] *[lo]

 a. fylβ-ok *! * **

 b. fylβ-ɔkβ *! ** *

 c. fylβ-εkβ * * *

 d. fylβ-øk *! **

Crucially, *β ¬β can force a violation of roundness harmony, but only if both 
root and suffix are members of the marked β-class. When a β-root occurs with a neu-
tral ternary suffix, *β ¬β has no effect since it is violated by all compilations; the reg-
ular phonological conditions determine the surface form.

(32) Assessment for [fylβ-øn] ‘ear-superessive’

 morph sets: {fyl}ear, β; {εn, øn, on}superessive

ear-superessive *[bk] [fr] *[bk] *β ¬β *[rd] [nonrd] *[rd] *[lo]

 a. fylβ-εn * *! * *

 c. fylβ-øn * **

 d. fylβ-on *! * **

Before considering how a condition like *β ¬β could emerge, we show briefly 
that there are no additional problems posed by either back roots or front unrounded 
roots. Consider first a β-root with a [back] vowel. As seen below, the surface form of 
a quaternary suffix is both [back] and β, as expected.
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(33) Assessment for [haːz-ɔk] ‘house-plural’
 morph sets: {haːz}house, β; {εkβ, øk, ɔkβ, ok}pl

house-pl *[bk] [fr] *[bk] *β ¬β *[rd] [nonrd] *[rd] *[lo]

 a. haːzβ-ok ** *! * *

 b. haːzβ-ɔkβ ** * **

 c. haːzβ-εkβ *! * **

 d. haːzβ-øk *! * * * *

similarly, with a β-root containing a front unrounded vowel, the correct form of 
a quaternary suffix results.

(34) Assessment for [keːp-εk] ‘picture-plural’
 morph sets: {keːp}picture, β; {εkβ, øk, ɔkβ, ok}pl

picture-pl *[bk] [fr] *[bk] *β ¬β *[rd] [nonrd] *[rd] *[lo]

 a. keːpβ-ok *! * *

 b. keːpβ-ɔkβ *! * *

 c. keːpβ-εkβ *

 d. keːpβ-øk *! *

As shown back harmony restricts potential results to [keːpβ-εkβ] or [keːpβ-øk]; 
*β ¬β as well as *[rd] prefer the form with {εk}.

6.3. Discussion
In closing this section we consider two points. First, why posit a class of β-roots 

with front unrounded vowels? second, how would a system like this develop? On the 
first point, it is important to note that the selection of morphs for the quaternary suf-
fixes is not the only manifestation of membership in the β-class. Another indication 
of membership in the β-class is suffixal behaviour involving V~Ø; alternations. sip-
tár and Törkenczy (2000: 225) cite cases such as the following where neutral roots 
take an accusative form that is a bare consonant, -C, while β-class roots take a -VC 
form. note that several of the β-roots in (35) have front, unrounded vowels.

(35) suffixal V~Ø alternations in the accusative, {εtβ, øt, ɔtβ, ot}acc

neutral roots β-roots
sör-t [ʃør-t] ‘beer-acc.’ hal-at [hɔlβ-ɔtβ] ‘fish-ACC.’
lány-t [laːɲ-t] ‘girl-ACC.’ hány-at [haːɲβ-ɔtβ] ‘how many-ACC.’
rés-t [reːʃ-t] ‘gap-ACC.’ tehen-et [tεhεnβ-εtβ] ‘cow-ACC.’
dal-t [dɔl-t] ‘song-ACC.’ mesz-et [mεsβ-εtβ] ‘lime-ACC.’
ón-t [oːn-t] ‘tin-ACC.’ méz-et [meːzβ-εtβ] ‘honey-ACC.’
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A β-root like ‘fish’ or ‘how many’ takes the β variant of the accusative, {ɔtβ}, while 
a non-β root would take the nonlow option {ot}, e.g. nyom-ot [ɲom-ot] ‘trace’. As 
seen in such cases, roots with front unrounded vowels may be neutral or β-class, just 
like other roots. It is not, however, within the scope of this paper to discuss the anal-
ysis of such V~Ø alternations.

The final point we will touch on is how a β-class might evolve. siptár and 
 Törkenczy (2000) point towards a plausible answer to this. They point out that there 
are dialects of Hungarian that distinguish between nonlow [e] and low [ε], adding a 
fifth morph to the quaternary morph sets. In such dialects, the low variants of qua-
ternary suffixes are found specifically after the β-class roots while the nonlow variants 
are found after neutral roots. In such a dialect, the affixes occurring after a β-root are 
simply and straightforwardly the phonetically low morphs, those with [ε, ɔ]. For such 
dialects, the morpho-phonological condition *β [nonlow] is sufficient instead of the 
purely morphological *β ¬β condition. In Educated Colloquial Hungarian, the vari-
ety considered in detail in most work on Hungarian including siptár & Törkenczy 
(2000) and Törkenczy (2011), the distinction between [e] and [ε] has been merged 
to [ε]. This merger has, however, left a trace. In the ternary suffixes where there was 
a nonlow vowel, instances of [ε] continue to behave as nonlow; in the quaternary 
suffixes where there was a low vowel, the [ε] acts as ‘low’. The merger led to the need 
to distinguish between different suffixal instances of [ε]: those that behave as neutral 
(ternary suffixes), those that behave as ‘low’ (quaternary, β suffixes).

In summary, the key point about the β-class is that its effects are not completely 
phonologically predictable. The general pattern for a morph set containing at least 
three morphs is that we get a front unrounded variant after front unrounded vowels 
(consistent with both neutral roots and β-class roots in Educated Colloquial Hungar-
ian), a front rounded variant after front rounded vowels and a back variant after back 
vowels. β-class roots (an arbitrary class) deviate from this pattern with a phonologi-
cally arbitrary set of suffixes, appearing with a front unrounded suffix (which is low) 
after all front roots —both unrounded and rounded— and with a low back variant 
after back roots.

The effect of morphology —systematic or idiosyncratic— is felt in other ways. 
For example, some derivational suffixes are β-class; inflectional suffixes are all β-class; 
adjectives are generally β-class (see siptár & Törkenczy 2000: 224-230). In short, 
whether a particular lexical item is a member of the β-class is tightly bound up with 
the morphology. Moreover, as carefully motivated by siptár and Törkenczy (2000) 
and illustrated in (35), β-class is only an option with suffixes involving V~Ø alterna-
tions, though exhibiting such alternations is not sufficient to predict β-class member-
ship.

In the analysis proposed here, the key to β-class is the interaction of two ele-
ments. First, based on their behaviour, some morphs are assigned to the β-class set, 
idiosyncratically in some cases and regularly in others. second, assessment of morph 
compilations selects a β-root followed by a β suffix where possible due to the mor-
phological wellformedness condition *β ¬β. Once these morphological properties are 
taken care of, harmony itself proceeds in the phonologically expected way: back vari-
ants are chosen after back roots and front variants elsewhere, and if compatible with 
the effects of *β ¬β, rounded variants after rounded roots.
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7. Discussion and conclusion

Our analysis handles the basic facts of Hungarian harmony, yet there is more to 
explore. As mentioned in section 6.3, harmony varies among Hungarian dialects, 
there are more affix classes than the ones mentioned here and V/Ø alternations inter-
act with harmony. Additionally, along with the anti-harmonic roots, there are a very 
few disharmonic roots (roots with front round vowels combined with back vowels in 
either order) and there are a large number of mixed roots (roots with front unround 
vowels combined with back vowels in either order). Despite ours being a preliminary 
analysis, there are significant take-aways.

Törkenczy (2011: 2972) observes for Hungarian that “[e]xactly what kind of har-
monic behaviour a given stem induces in harmonising suffixes is the lexically arbi-
trary property of each stem”. Our analysis captures this observation through morph 
set membership – the number of morphs for a specific suffix is arbitrary and whether 
a morph is or is not a member of the α-class or the β-class is arbitrary. Once lexi-
cal representations, appropriately labeled morph sets, are established, the varied har-
mony patterns emerge when the wellformedness conditions assess lexical compila-
tions. Where do these wellformedness conditions come from?

A fundamental tenet of the Emergent model is that linguistic generalisations arise 
from skewed distributions. On the one hand, skewing in the phonological distribution 
of segments may result in the postulation of a phonological wellformedness condition, 
such as the Hungarian condition prohibiting back-front sequences within words, *[bk] 
[fr]. On the other hand, as word-internal morphological structure is identified, skew-
ing may occur only with certain morphological units, giving rise to lexical classes and 
to wellformedness conditions that integrate phonological and morphological units, like 
the Hungarian wellformedness condition driving anti-harmony and transparency, *{ }α 
[front], and even conditions that refer only to morphological units, such as the Hungar-
ian wellformedness condition for the so-called lowering roots, *β ¬β.

It is not surprising to find lexical class behaviour in a language, and a core prop-
erty of a human learner is being a rampant generaliser – looking for patterns, even 
where there might not be any, seems to be a hallmark property of human cognition 
(Archangeli et al. 2011; Mielke et al. 2016). Can rampant generalisation result in 
lexical classes? We divide our answer into two parts. First, how much data is required 
before formulating a generalisation? Consider the high end of the range. It clearly 
cannot be the case that learners wait until something approaching all of the relevant 
language data has been encountered. such a process would presumably mean years 
of collating data without formulating generalisations. Given the open-ended na-
ture of the lexicon, it is unclear how a learner would ever decide that enough data 
had been encountered. so while such a hypothesis might result in quite accurate en-
coding of pattern distribution, it is a highly implausible model for human learning. 
The alternative is a model where skewings are noted and formulated even with very 
small amounts of data. This has the benefit of not requiring extensive data collation. 
The learner needs to consider some small number n of examples, noting asymmetries 
in those forms and expressing them as conditions. Acquisition research (Gerken & 
Bollt 2008; Gerken et al. 2015) suggests that as few as 3 examples are sufficient for a 
human child to establish a linguistic pattern.
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But doesn’t this lead to spurious generalisations? such a bottom-up, data-driven 
model of pattern formulation —requiring only a small number of examples to for-
mulate a pattern— requires certain assumptions. Foremost, patterns that are es-
tablished must also be capable of being weakened or abandoned. Mistakes by the 
learner will certainly be made, cases where a pattern is established on the basis of 
some randomly “patterned” data which do not represent an actual pattern in the lan-
guage. Our assumptions are simple. As data consistent with a postulated pattern are 
encountered, the pattern is strengthened; as data inconsistent with a pattern are en-
countered, the pattern is weakened. The learner is more likely to encounter robust 
patterns than weakly instantiated patterns, so the learner is both more likely to en-
counter actual patterns than specious patterns and more likely to subsequently en-
counter confirming data than contradictory data. (see Gerken & Quam 2016 on 
spurious generalisations in acquisition.)

All of this is consistent with a language exhibiting patterns that are imperfect. 
skewed data may be encountered, a condition may be established, the condition may 
be supported enough of the time that the condition is strengthened, but the condi-
tion may also be violated in some number of examples. Concretely, this sort of situa-
tion for harmony would involve a case where a harmonic condition is posited on the 
basis of skewings within morphs – even though not all morphs show the pattern. As 
we have shown here, Hungarian is just such a language.
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