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1 Introduction

• Logical Phonology (LP; e.g., Bale et al. 2014, Bale and Reiss 2018, Bale et al. 2020, Reiss 2021, Dabbous
et al. 2024, Leduc et al. 2024, Reiss 2024, Gorman and Reiss 2025a,b, Kasenov 2025):

– develops a formally rigorous definition of natural classes (§2.1), and
– deconstructs the → of classical generative phonology into three novel operators (§2.2).

• Following these ideas to their logical conclusion has interesting but counterintuitive consequences
for the analysis of segment deletion.

(1) Delete The Rich (Reiss 2025): If some—but not all—X’s delete in some phonological context
Y Z, the X’s that delete must be more richly specified than those which do not.

• After some preliminaries, we illustrate (1) using Hungarian h’s (§3) and Turkish k’s (§4).

2 Formal preliminaries

• Below we review the treatment of natural classes and rules in LP, noting that:

– we put aside many details not relevant here, and
– LP is itself a work in progress.

2.1 Features, segments, and natural classes

• We assume that UG provides a universal, innate, and finite feature set F (e.g., Chomsky and Halle
1965, Reiss and Volenec 2022).

• We further assume universal binary specification. Thus a valued feature is an element of {+,−}×F ;
e.g., +F, −G, etc.

• A feature specification is a (possibly empty) set of valued features; it must be consistent.
∗We thank Péter Siptár for assistance with the Hungarian data.
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(2) Consistency: If a segment is specified +F, it cannot also be specified −F, and vice versa.

• Feature specifications do not need to be complete: underspecification is permitted.1

• Segments are thus (consistent) feature specifications, linked to an X-slot.

(3) Sample segments:

X X X

/i/ =



+Syllabic
−BacK
−Round
+High
−Low
+ATR


/e/ =



+Syllabic
−BacK
−Round
−High
−Low
+ATR


/I/ =



+Syllabic
−BacK
−Round
□Higha

−Low
+ATR


aThis □ symbol has no theoretical status; we are just drawing attention to /I/’s lack of specification for High.

• Natural classes are also defined by sets of valued features, but are interpreted as sets of segments:
they match any segment whose specification is a superset of their specification (Bale et al. 2020).

(4)
[
+High

]
=

{
x : x ⊇

{
+High

}}
= {i, y, ɨ, ʉ,ɯ, u, . . .}

• For type consistency, we use curly braces for segments and square brackets for natural classes.

• We introduce one additional piece of notational shorthand, a circle used (with square brackets) to
translate individual segments to natural classes.

(5)
[

i
]
=

{
x : x ⊇ {+Syllabic,−BacK,−Round,+High,−Low,+ATR}

}
= {i}

• We assume all rule targets and triggers (i.e., contexts or environments) are defined in terms of natural
classes, though some natural classes, like (5), have a single-phoneme extension.

• One consequence of this definition—noted long ago (e.g., Lees 1961:12–14, Lightner 1971:236)—is
that one cannot specify a natural class matching an underspecified segment, say /I/, without also
matching any segment whose specification is a proper superset of that segment, say, /i, e/.

(6)
[

I
]
=

{
x : x ⊇ {+Syllabic,−BacK,−Round,−Low,+ATR}

}
= {i, e, E}

(7) Specificity: Let f, g be segments (feature specifications) such that f ⊂ g. Then there exists no
natural class containing f but excluding g.

• As we’ll see below, Delete The Rich follows directly from Specificity.
1Note that this is not itself a principle of LP; it is simply a stipulation that LP lacks. The LP model is thus formally simpler

than models which adopt completeness, and thus forbid underspecification.
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2.2 Rules

• LP decomposes the → of classical generative phonology into three novel operators.

• The subtraction operator \, roughly set difference, removes valued features from a segment.

(8) Subtraction: A \B = {cF | cF ∈ A ∧ cF 6∈ B}

• The unification operator t, adapted from syntactic theory (e.g., Shieber 1986), adds a valued feature;
it is vacuous if the target already has a specification for that feature.

(9) Unification: A tB = A ∪ {cF | cF ∈ B ∧ −cF 6∈ A}

• In other words, A tB contains all features of A and all non-conflicting features of B.

(10) Yield of unification:

a. “Feature addition”:
{

−BacK
−Round

}
t

{
−High

}
⇝


−BacK
−Round
−High


b. “Vacuous application”:


−BacK
−Round
−High

 t
{
−High

}
⇝


−BacK
−Round
−High


c. “Unification failure”:


−BacK
−Round
+High

 t
{
−High

}
⇝


−BacK
−Round
+High


• For both subtraction and unification, we assume:

– the target is a natural class, appearing on the left-hand side,
– the change is a feature specification, appearing on the right-hand side,
– environments are optionally specified using natural classes.

(11) Unification schema:[
. . .

]
t

{
. . .

}
/ . . .

(12) Subtraction schema:[
. . .

]
\
{
. . .

}
/ . . .

• Subtraction is used to implement processes like debuccalization (cf. autosegmental delinking; e.g.,
Benz and Volenec 2023) but there is nothing comparable in classical generative phonology.

• Unification is a novel solution to Specificity, i.e., the problem of targeting relatively underspecified
segments. As shown in (10), it is non-vacuous only when the target is underspecified for the feature
being added. Thus unification corresponds to so-called feature-filling processes.

• Furthermore, following prior suggestions (e.g., Poser 1982, Mester and Itô 1989, Inkelas and Cho 1993,
Siptár and Törkenczy 2000), we decompose so-called feature-changing processes into a subtraction
rule followed by a unification rule.2

• In contrast, prior approaches (e.g., Kiparsky 1985, Inkelas and Cho 1993, Buckley 1994, Inkelas 1995)
use diacritics to distinguish feature-filling from feature-changing rules, whereas LP treats feature-
filling as a primitive operation.

2Of course this does not exhaust the options. For example, Gorman and Reiss (2025b:§5) decompose a metaphony process in
Cervera into a sequence of a unification, a subtraction, and three unifications.
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(13) Russian final devoicing:

nom.sg. gen.sg.
a. t͡svʲet t͡svʲeta ‘color’
b. prut pruda ‘pond’

(14) Partial feature specification:

/t/ /d/ /D/
Voice − +
SonoRant − − −

(15)
[
−SonoRant

]
\
{
+Voice

}
/ % (16)

[
−SonoRant

]
t

{
−Voice

}
(17) Segment mapping diagram:

UR: t d

Rule (15): t D d

Rule (16): t d

SR: t d

(18) Yield of (16):

a. /D/ t {−Voice} ⇝ /t/
b. /d/ t {−Voice} ⇝ /d/
c. /t/ t {−Voice} ⇝ /t/

• Finally, the segment operator 7→, combined with a null symbol ϵ, implements insertion and deletion
of full segments.3

(19) Insertion schema:

X

ϵ 7→
{
. . .

}
/ …

(20) Deletion schema:

X[
. . .

]
7→ ϵ / …

• In insertion rules, the X is linked to a feature bundle and a specific segment is inserted.

• In deletion rules, however, the X is linked to a natural class and any segment matching the natural
class is deleted, and thus the targets of deletion rules conform to Specificity.

• With unification rules, the Specificity effect is concealed by vacuous application and unification
failure, but there is no such escape hatch for deletion rules.4

– A unification rule of the form
[

I
]
t

{
+High

}
will apply non-vacuously only to /I/.

– However, a deletion rule targeting [ I ] both intensionally and extensionally targets /i, e, I/.

• Delete The Rich follows directly from our definitions, but runs contrary to a common intuition
that less richly specified segments are “weaker” and thus are preferential targets for deletion (e.g.,
van Oostendorp 2003, Silverman 2011; see Reiss 2025 for discussion).

• We now use these tools to reanalyze cases of segment deletion with putative exceptions under the hy-
pothesis that children acquiring language are epistemically bounded (in the sense of Fodor 1980:33f.)
to analyze segments behaving differently in the same contexts as underlyingly distinct.

3Note that we do not model segment deletion via subtraction. Subtraction removes features, not segments, and we do not
equate segmental underspecification with segmental absence.

4An anonymous reviewer asks whether one could decompose segment deletion into subtraction followed by deletion of the X.
However, Delete The Rich entails the second rule—deleting only those X’s linked to a null feature bundle—is unstatable in LP.
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3 Hungarian h’s

• Some Hungarian h’s delete in coda position, but other h’s are realized as [x] in this position (all data
from Siptár and Törkenczy 2000:§8.2.2, henceforth S&T).

(21)

nom. sg. abl. sg. nom. pl.
a. t͡ʃɛ t͡ʃɛ-tøːl t͡ʃɛɦ-ɛk ‘Czech’

ju ju-toːl juɦ-ok ‘sheep’
meː meː-tøːl meːɦ-ɛk ‘bee’

b. dox dox-toːl doɦ-ok ‘musty smell’
ɛunux ɛunux-toːl ɛunuɦ-ok ‘eunuch’
meːx meːx-tøːl meːɦ-ɛk ‘womb’

• S&T treats deletion in (21a) as exceptional—they write that it is “not phonological (anymore) and is
best considered as suppletive allomorphy” (S&T:276)—and derive onset [ɦ] in (21b) from /x/.

• We hypothesize that roots showing the [ɦ]–zero alternation end in /h/ whereas those that show the
[ɦ]–[x] alternation end in /H/, a segment underspecified for Consonantal (thus /H/ ⊂ /h/).

(22) Partial feature specification:

/h/ [ɦ] /H/ [x]
Consonantal − − +
DoRsal +
Voice − + − −

• The following deletion rule targets coda /h/; /H/ is unaffected.

(23) h-deletion:

X[
h
]

7→ ϵ / ]σ

• Delete The Rich entails that the [h]–zero alternation cannot derive from /H/, because any rule
which deletes coda /H/ must also delete coda /h/.

• The following rules derive the allophones of /H/. At this point of the derivation /H/ is the only
segment not specified for the relevant features, so they can be stated broadly.

(24)
[ ]

t
{
+Consonantal

+DoRsal

}
/ ]σ

(25)
[ ]

t
{
−Consonantal

}
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• Finally, /h/—whether present underlyingly or derived from /H/ via (25)—is voiced to [ɦ] when be-
tween two vowels or between a sonorant and a vowel. This feature-changing process is implemented
by subtraction followed by unification.

(26)
a. /t͡ʃɛh-Ek/ ⇝ [t͡ʃɛɦ-ɛk] ‘Czechs’
b. /doH-Ek/ ⇝ [doɦ-ok] ‘musty smells’
c. /koɲhɔ/ ⇝ [koɲɦɔ] ‘kitchen’

(27)
[

H
]
\
{
−Voice

}
/
[
+SonoRant

] [
+SonoRant

]
(28)

[ ]
t

{
+Voice

}
(29) Critical orderings: (23) � (24); (24) � (25); (27) � (28)

(30)

‘Czech’ (abl. sg.) (nom. pl.) ‘musty smell’ (abl. sg.) (nom. pl.)
UR: t͡ʃɛh t͡ʃɛh-tOːl t͡ʃɛh-Ek doH doH-tOːl doH-Ek

Harmony: t͡ʃɛhtøːl t͡ʃɛhɛk doHtoːl doHok
Rule (23): t͡ʃɛ t͡ʃɛtøːl
Rule (24): dox doxtoːl
Rule (25): dohok
Rules (27–28): t͡ʃɛɦɛk doɦok

SR: t͡ʃɛ t͡ʃɛtøːl t͡ʃɛɦɛk dox doxtoːl doɦok

• We are thus able to predict the full behavior of the two h’s within the narrow phonology, without
recourse to the suppletion proposed by S&T.

• Confirmatory evidence for the proposed specification of /H/ comes from its behavior with respect
to voice assimilation (Reiss 2021); see Appendix A for details.

4 Turkish k’s

• Some—but not all—Turkish k’s delete intervocalically (all data from Inkelas et al. 2000).5

5We set aside a few complexities for ease of exposition. A few nouns, all borrowings, end in a post-vocalic final [g], and most
of these delete intervocalically, but we focus our attention root-final k’s, which are much more common. Inkelas and Orgun
(1995:768) list vowel-initial suffixes, all belonging to a “Level 2” stratum, which never trigger k-deletion.
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(31)

nom. sg. def. acc. sg. 1sg. poss.
a. konuk konu-u konu-um ‘guest’

tyfek tyfe-i tyfe-im ‘rifle’
b. sokak soka-ɯ soka-ɯm ‘street’

tykyɾyk tykyɾy-y tykyɾy-ym ‘spit’
c. hukuk hukuk-u hukuk-um ‘law’

meɾak meɾak-ɯ meɾak-ɯm ‘curiosity’
d. fikiɾ fikɾ-i fikɾ-im ‘idea’

hykym hykm-y hykm-ym ‘judgment’
e. joɾum joɾum-u joɾum-um ‘comment’

sanat sanat-ɯ sanat-ɯm ‘art’
f. kedi kedi-ji kedi-m ‘cat’

kod͡ʒa kod͡ʒa-jɯ kod͡ʒa-m ‘husband’

• The preservation of stem-internal k and deletion of stem-final k in (31b) suggests this pattern does
not reflect morpheme-level exceptionality (cf. Inkelas et al. 1997:§4.2.1).

• The absence of deletion in (31cd) suggests this is not a traditional example of non-derived environment
blocking (NDEB; cf. Inkelas 2000, 2009, 2014) either.

• Although Inkelas rejects “irregular” k-deletion as an NDEB effect, she also doubts the differential
behavior of velars can be handled by the underspecification logic she and colleagues propose for
feature-filling processes (e.g., Inkelas and Cho 1993, Kiparsky 1993, Buckley 1994, Inkelas 1995).

Velar Deletion deletes whole segments. One might attempt various strategies for featu-
ral prespecification of nonalternating /k, g/ and underspecification of alternating /k, g/,
but since the alternation itself is not featural, these attempts would be far-fetched and
uninsightful. (Inkelas 2000:25, emphasis ours)

• Yet it is trivial to extend Delete The Rich reasoning we applied to Hungarian h’s to Turkish k’s: a
k that deletes must be more richly specified than a k that does not.

• For concreteness, we hypothesize that non-deleting [k] is /K/, a segment underspecified for DoRsal,
and deleting [k] is the fully specified /k/ (thus /K/ ⊂ /k/).6

• The 1sg. poss. /-m/ triggers epenthesis of a harmonizing+High vowel after a stem-final consonant.7

(32) Epenthesis:

X

ϵ 7→
{
+Syllabic
+High

}
/
[
−Syllabic

] [
−Syllabic

]
%

• However, in (31ab), the epenthetic vowel also appears after a vowel that becomes stem-final due to
velar deletion; thus epenthesis precedes—and is counterbled by—k-deletion.

6See Appendix B for a prosodic alternative.
7The paradigms of vowel-final stems in (32f) suggest this harmonic segment is epenthetic, not part of the suffix.
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(33) k-deletion:

X[
k
]

7→ ϵ /
[
+Syllabic

] [
+Syllabic

]

• A final unification rule specifies the remaining /K/s as +DoRsal; other segments are unaffected.

(34)
[
+Consonantal

]
t

{
+DoRsal

}
(35) Critical orderings: (32) � Harmony, (33); (33) � (34)

(36)

‘street’ ‘my street’ ‘curiosity’ ‘my curiosity’
UR: soKak soKak-m meraK meraK-m

Rule (32) + Harmony: soKakɯm meraKɯm
Rule (33): soKaɯm
Rule (34): sokak sokaɯm merak merakɯm

SR: sokak sokaɯm merak merakɯm

• We are thus able to salvage a form of the underspecification analysis Inkelas saw little promise in.

• Under this analysis, /k/ does not occur intervocalically within roots, but the phonology of Turkish
is such that there cannot be evidence for /k/ in this position (cf. Prince and Smolensky 1993:209).

• Inkelas and Orgun (1995), among others, claim that monosyllables do not undergo k-deletion; e.g.,
[kœk]–[kœkym] ‘(my) root’. They appeal to ad hoc notions—BimoRaicMinimality and Final Con-
sonant Invisibility—to exempt velars in monosyllables from k-deletion.

• However, it turns out that there aremonosyllableswhichundergo velar deletion. These analytically-
challenging exceptions for Inkelas and Orgun pose no issues for our analysis.

(37)

nom. sg. 1sg. poss.
a. t͡ʃok t͡ʃo-um ‘a lot’

gœk gœ-ym ‘sky’
b. brik bri-im ‘brik (Tunisian pastry)’ (UniMorph; Kirov et al. 2018)

fɾak fɾa-ɯm ‘tailcoat’
plak pla-ɯm ‘vinyl record’

(38)

‘my root’ ‘my sky’
UR: kœK-m gœk-m

Rule (32) + Harmony: kœKym gœkym
Rule (33): gœym
Rule (34): kœkym

SR: kœkym gœym
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5 Conclusions

• Alternations affecting Hungarian h’s and Turkish k’s are located entirely within the narrow phonol-
ogy, without reference to morphemic identity, morphemic exceptionality, or NDEB.

• LP principles like the admittance of underspecification, Specificity, and Delete The Rich follow
from LP’s minimal ontological commitments—specifically, traditional natural class reasoning made
explicit—not stipulations of the theory.

• Delete The Rich may be counterintuitive, but it poses no empirical problems for LP.

• It remains to be seen whether all putative NDEB effects can be reanalyzed in a similar fashion.

• LP austerity is consonant with the pursuit of minimalist explanatory models in other sciences:

The simpler the assumptions, the deeper the explanation. (N. Chomsky, “Fundamental
Issues in Linguistics”, 4/10/2019)8

Postscript

If you want to learn more about LP, attend the Workshop on Logical Phonology on Friday, January 23,
2026 at the CUNY Graduate Center.9
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a. kɔlɔp kɔlɔp-toːl kɔlɔb-bɔn kɔlɔp-hoz ‘hat’

seːf seːf-tøːl seːv-bɛn seːf-hɛz ‘safe’
reːs reːs-tøːl reːz-bɛn reːs-hɛz ‘part’
ʒaːk ʒaːk-toːl ʒaːg-bɔn ʒaːk-hoz ‘sack’

b. rɔb rɔp-toːl rɔb-bɔn rɔp-hoz ‘captive’
kaːd kaːt-toːl kaːd-bɔn kaːt-hoz ‘bathtub’
mɛlɛɡ mɛlɛk-tøːl mɛlɛɡ-bɛn mɛlɛk-hɛz ‘warmth’

c. dox dox-toːl dox-bɔn dox-xoz ‘musty smell’
meːx meːx-tøːl meːx-bɛn méx-xez ‘womb’

• /H/ shows a curious behavior with respect to voice assimilation:

– It is not a target for voice assimilation; i.e., it is never realized as *[ɣ] in the iness. sg.
– But it is a trigger of voice assimilation, devoicing preceding obstruents.

• /H/’s behaviors are predicted under the following assumptions:

– /H/ is underspecified for Consonantal but is −Voice, à la (22).
– /H/ is not targeted by voice assimilation because it is not +Consonantal.
– /H/ s catalytic w.r.t. voice assimilation because the process is triggered by the presence of a

Voice specification.

• Voice assimilation can thus be stated by the following rules (see Reiss 2021:§6.2):

(40)
[

−SonoRant
+Consonantal

]
\
{
αVoice

}
/

[
−SonoRant
−αVoice

]

(41)
[
−SonoRant

]
t

{
αVoice

}
/

[
−SonoRant

αVoice

]
• One remaining question: what accounts for [xx] in the all. sg. in (39)?

10We set aside the complex behavior of v with respect to voice assimilation. Reiss (2021, 2024) uses a similar set of arguments
to argue that Hungarian has two underlying sources for v.
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B A prosodic alternative for Turkish k’s

• We assume above that Turkish /K/ is underspecified for DoRsal, but alternatively, consider the pos-
sibility that non-deleting velars are prosodically underspecified.

(42) Schematic URs for ‘street‘ and ‘law’:

a. X X X X b. X X X

s o k a k h u k u k

• Then, (34) could be replaced by a rule or rules associating unassociated segments with X’s.

(43) Schematic derivation of ‘my street’:

X X X X X X X X X X X X X X X X X X X X X X
⇝ ⇝ ⇝

s o k a k m s o k a k ɯ m s o k a ɯ m s o k a ɯ m

• Arguably this account is in the same spirit as Delete The Rich. Is there any reason to prefer prosodic
over featural underspecification here?
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