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Abstract

This thesis investigates whether the Seoul Korean verb paradigms that do not fit the traditional
phonological description of the language can be accounted for by an extension of such a
description, with a focus on consonants. Four principles to find underlying forms starting from
surface ones are first defined: contrast, i.e. the ability for different categories to form minimal
pairs; alternation, i.e. the ability for the same underlying category to correspond to different
surface forms in different environments; neutralization, i.e. the ability for different underlying
categories to merge into the same surface category in the same environment; behavioral
difference, i.e. the ability for different underlying categories in the same environment to affect
their surroundings differently, which is then visible in the surface form. Subsequently, all the
attested verbal conjugation patterns are discussed in order to find whether a suitable underlying
form can be defined to explain the attested alternations. What emerges is that, yes, unique
underlying forms can be assigned to each one of the patterns, and patterns traditionally deemed
“irregular” also turn out to be far more prevalent in the lexicon relative to similar “regular”
patterns, which seems to contradict their apparent idiosyncrasy. In conclusion, the uses of and

meanings behind labels such as “(ir)regular” need be better justified, possibly with empirical data.
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1. Introduction

Seoul Korean' is the Koreanic variety of the Korean capital Seoul (4) and its surroundings, and
it is the prestige variety at the basis of the modern spoken standard language. The traditional
literature on this language sets aside some of its verbal declension patterns by labeling them as
“irregular”, i.e. synchronically unaccountable and phonologically unpredictable (Albright & Kang
2008; Lee, 1989; Lee & Ramsey, 2000; Martin, 1992; Sohn, 1999; i.a.). This label, however, overlooks
the fact that the alternations found in the paradigms of such verbs are not uncommon across the
lexicon and they seem to be conditioned by the same contextual factors that also trigger the

alternations among the “regular” patterns.

Like all Koreanic varieties, Seoul Korean (henceforth just Korean) has strong constraints as to
what segments can occur in coda positions. For example, of the three obstruent sets it features, i.e.
plain, aspirated and glottalized’, only the plain stops are found in codas. This leads to alternations
in the surface forms of stems when their edges are found in different phonological environments.
Before moving to verbs, this sort of contextual alternation is exemplified in (1) using nominal
stems where the stem-final consonant surfaces as plain /k/® before consonant-initial /t'o/ ALSO, but

before vowel-initial /e/ LOCATIVE as /k k" k’/ depending on the lexical item.

(1) Alternation between prevocalic /k k" k’/ and preconsonantal /k/ at the end of nominal stems. The stem-final
consonant is in bold.
a. /pakto/ /pake/  ‘gourd™
b. /puakto/ /puakPe/ ‘kitchen’
c. /pakto/ /pake/ ‘outside’

In the literature, such alternations are analyzed as being the surface realizations of different
underlying categories (Lee, 1989; Lee & Ramsey, 2000; Martin, 1992; Sohn, 1999); in the case of (1)

above these are (a) [k|, (b) [k"| and (c)

k’| respectively. These kinds of alternations, as mentioned

1 Glottocode: seou1239 (Hammarstrom, Forkel, Haspelmath & Bank, 2025).

2 In the literature, the three sets are variously named and notated; the following notation is used in this thesis: a
bare “C” is used for an unspecified consonant, a dotted “C™” for plain, “C*” for aspirated and “C”” for glottalized
obstruents. This choice has no particular reason and it reflects personal preferences, and it does not want to be a
claim to the phonetic properties associated to each set or category, which is still a topic of discussion in the field.

3 The following notation, taken from the BiPhon notation (Boersma, 2009), is applied throughout this thesis: pipes
“...]” denote underlying forms (i.e. the phonological information stored in the lexicon), slashes “/.../” surface
forms (i.e. the phonological information most proximate to the phonetics), and square brackets “[...]” phonetic
forms. Furthermore, a plus “+” denotes morpheme boundaries, a hash “4” word boundaries.

4 For completeness and reference purposes, all the lexical items used as examples are also reported with their
spellings in Appendix A.


https://glottolog.org/resource/languoid/id/seou1239

already, are not restricted to nominal stems: verbal® stems exhibit analogous alternations as
demonstrated in (2), where the stem-final consonants (in bold) all share the same surface form /t/
before the consonant-initial ending /k’o/ ‘and’, while they are distinguished before the vowel-

initial ending /a/ or /a/ (henceforth referred to as the A form of the verb).’

(2) Alternation between prevocalic /t t" s s’ ¢/ and preconsonantal /t/ at the end of verbal stems. The stem-final
consonant is in bold.
a. /patko/ /pata/ ‘receive’
b. /katko/ /kat"a/ ‘same’
c. /patko/ /pasa/  ‘take off’
d. Jitko/  /is'N/ ‘existent’

e. /itko/  Jiea/ ‘forget’

The verbal stem alternations in (2) are accounted for with different underlying categories, namely
|t t" s 8" ¢| respectively, in a similar fashion to the nominal examples in (1). However, the picture
gets more complicated when (3) is taken into account: preconsonantal /t/ alternates with both
prevocalic /t/ and prevocalic /l/, while prevocalic /1/ alternates with both preconsonantal /I/ and
preconsonantal /t/. In (3), the one-to-many alternation pattern between preconsonantal and
prevocalic environments of the verb-final stem consonants of (a) and (c) is, unlike in (1-2),

accompanied by the many-to-one pattern of (b) and (c).

(3) Alternation patterns of preconsonantal and prevocalic /t I/. /k’'o/ and /ko/ are equivalent and their difference is
not relevant.
a. /katko/  /kata/ ‘roll up’
b. /kalko/  /kala/ ‘hang’
c. /katko/  /kala/ ‘walk’

The traditional literature analyzes (3a) and (3b) as having underlying stems ending in [t| and |1
respectively, which matches the analysis of the data in (1-2). As for the alternation seen in (3c¢), it
is either left unanalyzed and mentioned as an oddity in the paradigm of certain verb stems (e.g.
Martin, 1992) or, more commonly, called irregular and idiosyncratic in a certain way and left

equally unanalyzed (e.g. Lee, 1989).

5 The difference between verbs (action-denoting) and adjectives (state-denoting and quality-denoting) is
disregarded as it is not relevant to the present discussion: the term verb(al) is applied to all of them.

6 The distribution of /a/ and /a/ is based on vowel harmony, which is beyond the scope of this work. See Kang
(2012) for more details.



The present thesis investigates whether the Seoul Korean paradigms that do not fit the traditional
phonological description of the language can be accounted for by an extension of such a
description. The phonological categories assumed to exist by the traditional description have so
far been determined a priori and were made to fit the grammar, rather than doing the reverse, that
is looking at the available language data and then deriving the categories a posteriori. The focus of
this thesis is on consonant-final verb stems because, throughout their paradigm, these verbs
include alternations that have not yet been extensively researched and that clash with the

traditional phonological description of Korean.

While previous analyses that delve into these “irregular” Korean verb alternations do exist (cf.
Kim-Renaud, 1973; Lee, 2019), they focus on the sets of rules and their ordering that can describe
each recorded alternation in the language, with the underlying forms being whatever best fits the
posited rules. This thesis takes a different point of view and analyzes the data in a systematic way
that can be applied to the entirety of Korean and further to other languages. This is done by first
setting principles to follow, taken from existing literature and common practice, in order to define
the underlying categories of a given language, which are then applied to the language data. Then,
a list of systematically-derived underlying categories is formed based on the data, which is more
extensive than that of the traditional account. A secondary discussion that arises is whether the
label “irregular” can still have some use, which is also addressed. This discussion is lead by a

token count of the frequency of each paradigm among Korean verbs.

It should be noted that Korean verbs are more of a case study rather than the only instance of
seemingly incompatible alternation patterns in a language the synchronic status of which should
be discussed. In fact, similar issues also exist in other languages, e.g. Turkish vowel length (Sezer,
1986) and Modern Hebrew “gutturals” (Enguehard & Faust, 2018), as well as other cases

mentioned and presented further below.

The rest of the thesis is structured as follows: first the structure of the Korean surface-form data
and its traditional account are presented in §2.1-.2, followed in §2.3 by the discussion of the
principles to be applied. In §3 the token count of the size of each alternation paradigm is
presented. Further, §4.1 explores the many alternations attested among Korean verbs and it
applies the principles of §2.3 to output a list of detectable underlying categories and clusters, then
§4.2 makes further remarks on the discussion and, finally, §5 presents a summary and a

conclusion to the thesis.



2. Background

In this section, the surface structure of Seoul Korean is first described in §2.1, with the goal of
providing the background for the following discussion. Next, §2.2 describes the traditional
approach to the analysis of such surface structures. Finally, §2.3 defines the principles that will,

further below, lead the discussion on the underlying forms of Korean verb stems.

2.1. The surface structure of Seoul Korean

Before describing the underlying forms that Seoul Korean is traditionally assumed to have, i.e. the
phonological information stored in the lexicon of Seoul Korean speakers and listeners, which is
the topic of discussion in this work, it is useful to first know what surface forms, i.e. the

phonological information most proximate to the phonetics,” appear in Korean.

Nineteen surface consonants (C) /pp"p tt"t cc" ¢ kk"k' s 8 m n 1 h/ are widely reported in
the literature as well as at least seven monophthongs (V), /a Ao e o u w i/, and about nine
diphthongs /ja wa ja wa je ye jo ju yi/ (Kim-Renaud, 2022; Lee, 1989; Lee & Ramsey, 2000; Martin,

1992; Sohn, 1999).

There is no consensus on exactly how many vowels and diphthongs there are in the language, due
to recent or still ongoing sound changes.® Table 1 lists the aforementioned surface vowel and
diphthong inventory, of current young Seoulites, which is used here. While further analyses can
be carried out on the vowel inventory, especially regarding the nature and consequences of the

changes, this is beyond the scope of this thesis and shall not be further discussed.

On the other hand, there is more consensus on the amount of consonants. Among them, three
sets of obstruents are distinguished: plain /p t ¢ s k/° (C’), aspirated /p" t" ¢" k*/ (C"), and
glottalized /p’ t' ¢’ s* k’/ (C). In addition, a full nasal set /m n n/ (N), one liquid /l/ (L) and the

7 Depending on the author and the framework, the surface form may be practically indistinguishable from a
phonetic form. The two are here taken as distinct, but the present discussion would not be significantly
influenced by merging them into a single surface/phonetic form.

8 To name a few: /e/-/e/ have merged (Kang, Schertz & Han, 2015; Lee & Jongman, 2016), vowel length is no longer
contrastive (Kang, Yoon & Han, 2015; Sohn, 1999: 157), [y @] have broken into diphthongs [yi ye] (Martin, 1992:
24; Sohn, 1999: 156), the diphthong [wi~wj] has been reintroduced, possibly as a spelling pronunciation (Martin,
1992: 43), and [yia] is being shortened, possibly to [ya] (Choe, 2021; Martin, 1992: 38).

9  The fricative /s/ has properties matching both the plain set (e.g. post-obstruent glottalization) and the aspirated
set (e.g. high pitch on the subsequent vowel). However, it is different from the glottalized /s’/ (Cho, Jun &
Ladefoged, 2002; Lee & Jongman, 2016).



aspirate /h/ are also found. Phonetically, the contrast between plain /p t ¢ k/ and aspirated /p" t" c"
k"/ is shifting from aspiration to pitch word-initially, which has gained some attention in the
literature (cf. Cho, Jun & Ladefoged, 2002; Kang & Han, 2013; Silva, 2006; Watkins, 2022). Further,
obstruents have no audible release /k t p/ [k’ t' p’] in codas, and plain /p t c k/ are often voiced [b
d dz~dz g] word-internally. Nasals /m n/ are often denasalized word-initially (Kim, 2011; Yoo &
Nolan, 2020), and /1/ is a tap [r] intervocalically. The three /c ¢" ¢’/ are phonetically affricates

[ts~dz ts" ts'] or [tg~dz t¢" t¢'], but there is no consensus on the exact quality.*

Table 1. The surface vowel and diphthong inventory of the current young Seoulites. The usual spelling is also given in

angle brackets “(...)” for reference.

monophthongs diphthongs
front central/back central/back front central/back central/back
unrounded unrounded rounded unrounded unrounded rounded
high /i/ /w/ /u/ /yi/ /wi/ /ju/
1y ™ (T -y (P my
mid e/ /N o/ /je, ye/ /jn, wa/, ([yal) /jo/
CHAD Sy (L AL A A, D, (Ao )
low /a/ /ja, wa/
B {F,2bH

As for their distribution, Korean codas are notoriously strict: only the three plain obstruents /p t
k/, the three nasals /m n 1/ and the liquid /l/ are found in codas. For most of the literature on
Korean, including Albright & Kang (2008), Lee (1989), Lee & Ramsey (2000), Martin (1992), Sohn
(1999), i.a., as well as prescriptively, surface clusters are not allowed or found as codas. Despite
this, coda clusters with an initial liquid (/IC./) have been attested and described by Kim-Renaud
(1973, 1974, 1977, 2022) and Cho & Kim (2009) in free variation with the shorter versions reported
by other authors, but they have not yet received much attention. For the sake of simplicity, the
more extensive description with /IC./ clusters is followed here, which will be further discussed in
§4.1.4. Not all /CC/ combinations are attested: nasals can be followed by any consonant except /g
1/ and they can only be preceded by another nasal or /l/, while plain consonants never follow
obstruents. Table 2a lists all the surface consonants attested in Korean, and the ones that can

occur in coda position are in bold. Table 2b further summarizes the attested consonant cluster

types.

10 The specific phonetic properties of the affricates are a matter of debate. Traditional impressionistic descriptions
mention geographic variation, but other factors such as gender and age have also been found to play a role (Kim,
1999, 2001; Kong, Kang & Seo, 2014). Since this thesis discusses abstract categories, with arbitrary labels, the
symbols /c ¢’ ¢"/ will be used to refer to them regardless of their phonetic details.



Table 2a. The surface consonant categories of Korean. The consonants that occur in codas are in bold. The usual

spelling is also given in angle brackets “(...)” for reference.

labial coron al dorsal laryngeal
glottalized p’/ 1t/ /c’/ /s’/ K/
(& o) <) (=) Py My
aspirated /p*/ /t" /c/ /k*/ /h/
ch () &) (=) /s/ = (5
plain Ip/ It/ Jc/ % /k/
C (B) =) (=) (M
nasal /m/ /n/ /ny/
N (=) Ly (o)
liquid 1/
L (=)

Table 2b. The attested surface consonant cluster types of Korean. A third consonant, /I/, can also be found at the very

beginning of the cluster.

()C C; 1C/ /CP/ /sl /C’/ IN/ /h/ 1/
1
/(HC/ v
/(DN/ v v v v v v
N/ v v v v v v v

Furthermore, /1/ has additional constraints to its occurrence, some stronger than others, which are
relevant to the discussion. As shown by Lee & Ramsey (2011), /l/ has historically been disfavored
before coronal consonants other than itself, as well as in certain other environments, namely
word-initially and after other consonants. This has created certain morphophonological
environments where the presence of a single surface liquid is avoided. These environments will
be referred to as hygrophobic, while environments that tolerate the presence of the liquid
hygrotolerant." For example, the coronal nasal /n/ constitutes a hygrophobic environment, and in

fact the cluster */In/ is ill-formed despite /IN/ clusters being possible.

The possible synchronic phonological explanations, if they exist, for the two different
environments are beyond the scope of the present discussion. The distinction is nonetheless
relevant and it becomes useful when discussing liquid patterns (§4.1.3) and traditionally

“irregular” patterns (§4.1.6).

11 These two terms literally mean “adverse to moisture or liquids” and “tolerant of moisture or liquids”, from the
prefix hygro- (from Ancient Greek Oypog hugrés ‘wet, fluid, liquid’) used in the Western scientific lexicon, and
employed in reference to liquid consonants, for which the term vypd iyré is also used in Modern Greek.

6



2.2. The traditional account of the underlying structure of Seoul Korean

The traditional account posits as many underlying categories as the surface ones, as glimpsed by
the lists of phonemes provided by Lee (1989: 11), Lee & Ramsey (2000: 61), Martin (1992: 24), Sohn
(1999: 152), i.a., which are reported in Table 3.

When, due to morphosyntactic reasons, disallowed surface clusters would be expected, surface
alternations arise in the form of neutralizations (e.g. §4.1.2), deletions (e.g. §4.1.3) and
coalescences (e.g. §4.1.5) of the nineteen underlying categories. Each category therefore has a
number of conditional surface allophones that predictably occur in certain environments, also
partially listed in Table 3. Anything that is not readily explainable by these nineteen categories
and their interactions has been set aside as an oddity of the lexical items contradicting established

rules.

Table 3. The underlying consonant categories of Korean according to the traditional description. The most basic
preconsonantal /_C/, with the obstruent type they occur with, and prevocalic /_V/ surface allophones of each

underlying category is also given.

labial coronal dorsal laryngeal
glottalized Ip’| It'] Ic| |s] k|
C /pV/I* tv/* /eV/* /tC s'V/ /kC kV/
aspirated lp"| [t"] "] K" |h|
ch /pC’ p*V/ C thV/ /tC c'V/ Is| /kC k"V/ /C* (hyv/1
plain Pl t cl e svi K
C /pC’ pV/ /tC tV/ /tC cV/ /kC kv/
nasal |m| [n| In|
N /mC" mV/* /nC" nV/# /nC nVv/
liquid 1|
L /IC"IV/

* These are never found morpheme-finally where they can variably end up before another consonant.

T At the end of verb stems, it only surfaces as aspiration on the following obstruent, elsewhere it is /hV/. This is
further discussed in §4.1.5, however compare /nahako/ |na+hako| ‘with me’ but /naa/ |nah+A| ‘give birth’.

* At the very end of verb stems, the first obstruent of the ending is glottalized /mC’ nC’/ rather than plain /mC" nC’/.

This is further discussed in §4.1.1, however compare /anca/ |anc+A| ‘sit down’ but /anc’a/ [an+ca] ‘let’s hug’.

This can very well be exemplified by trying to assign underlying forms to the verbs in (2-3), as
shown in (4). All the verb stems (a-f) end with /t/ in the ‘and’ form, which is not telling of what
the A form may be, while the A form provides enough information to derive the ‘and’ form. As
mentioned above, coda environments are highly constrained in Korean, so the coda neutralization

into /t/ is posited for all coronal obstruents and then, based on the A form, an underlying



structure can be posited. As for (g), /1/ can occur both preconsonantally and prevocalically, so it
does not alternate and it does not run into issues when reconstructing its underlying structure.
Additionally, after another obstruent, and not after |l|, underlying plain obstruents correspond to
surface glottalized obstruents, which also explains why ‘and’ is /k’o/ after /t/, but /ko/ after /l/; its

underlying form must thus be |+ko|.

When it comes to (h), neither form is indicative of what the other one may be, and none of the
available underlying categories in Table 3 is able to explain the alternation between /t/ and /1/.
The verb ‘walk’ is thus labeled “irregular” and the alternation is justified as an allomorphy, a
morphological phenomenon more than a phonological one, which nonetheless has a purely
phonological conditioning. Needless to say, it is a bit awkward to give up on a phonological

explanation for a number of alternations with phonological triggers.

(4) “Irregular” verbs require multiple underlying stems according to the traditional account of Korean.
a. /patko/ /pata/  ‘receive’ |pat+|
b. /katko/ /kat"a/ ‘same’ |kath+|

c. /patko/ /pasa/  ‘take off’ |pAs+|

d. /itko/  /is’A/ ‘existent’ |is’+]

e. /itko/  /iea/ ‘forget’ lic+|

f. /katko/  /kata/ ‘roll up’ [kat+]|

g. /kalko/  /kala/ ‘hang’ [kal+|

h. /katko/  /kala/ ‘walk’ |kat+| and |kal+|: “irregular”

This thesis proposes an alternative to the description just provided. In order to do so, a series of
principles to build upon must be established in order to derive a more comprehensive model of
the underlying structure of Korean based on the available surface data. These principles are

discussed in the next section.

2.3. Defining the underlying forms

This section presents some principles that phonologists have been following to define the
categories used in language descriptions and models, namely the following: (§2.3.1) contrast, i.e.
the ability for different categories to form minimal pairs, (§2.3.2) alternation, i.e. the ability for the
same underlying category to correspond to different surface forms in different environments,
(§2.3.3) neutralization, i.e. the ability for different underlying categories to merge into the same

surface category in the same environment, and (§2.3.4) behavioral difference, i.e. the ability for



different underlying categories in the same environment to affect their surroundings differently,
which is then visible in the surface form. Crucially, these principles allow to reconstruct an

underlying structure, segment by segment, given sufficient surface-form data.

2.3.1. First principle: contrast

The most basic principle is that of contrast: different surface categories that can form minimal
pairs can be ascribed to different underlying categories. Considering the English examples in (5)
with a /_1t/ structure, all of the surface categories /p b1 n s f k h w/ are able to form minimal
pairs, and even minimal sets in this case. Therefore, each one of these SF categories can be
ascribed to a separate underlying category: |[p b1 n s f k h w|. Similarly, the Korean verbs in (6)

form a minimal set with a /ca_a/ structure (as further discussed in §4.1.1).

(5) A minimal set of English words with a /_it/ structure, which can be ascribed to unique underlying categories.

a. /pit/ Iprt| ‘pit’ d. /mit/ [nit| ‘knit’ g. /kit/ |kit| ‘kit’
b. /bit/ |bit| ‘bit’ e. /sit/ |sit| ‘sit’ h. /hit/ |hit| ‘hit’
c. /hit/ [hit] ‘lit’ f. /fit/ [fit] fit’ i /wit/ [wit| ‘wit’

(6) A minimal set of Korean verbs, shown in their A form, with a /ca_a/ structure.
a. /capa/  |cap+A| ‘hold’
b. /caka/  |cak+A| ‘small’

c. /caca/ |cac+A|  ‘frequent (adjective)’

2.3.2. Second principle: alternation

In certain cases, the same morpheme appears slightly differently in different phonological
environments, thus creating an alternation pattern with phonological conditions. The second
principle deals with that: different surface categories that predictably alternate among each other

in the same morpheme can be ascribed to the same underlying category.

Example (7) showcases the prefix /dis/ or /diz/ ‘dis-> in Abruzzo Italian,”” which alternates
depending on the phonological environment it is found in: before a voiced consonant /z/ occurs,
while /s/ is found before anything else (Kramer, 2009: 210). This means that /s/ and /z/ are

allophones of the same underlying category and their alternation can be represented as follows:

12 The choice to use Abruzzo Italian is due to the absence of intervocalic /z/: compare Lombard Italian /pre zente/
‘present’ but /presente/ ‘hears/feels beforehand’, which complicate the system. This issue is avoided is Abruzzo
varieties, where both ‘present’ and ‘hears/feels beforehand’ would be /presente/.



/sX/~/zC/, where /C/ is a voiced consonant and /X/ is any other segment, which can be visualized
with the schema in Figure 1. The alternation /sX/~/zC/ can be ascribed to the underlying category

|s|,"* and the underlying form of the prefix /dis/~/diz/ can be said to be |dis+|.

(7)  The /sX/~/zC/ alternation pattern of |s| in Abruzzo Italian.

a. /armare/ |armare| ‘toarm’ /disarmare/ |dis+armare| ‘to disarm’
b. /livello/ |livello]  ‘level’ /dizlivello/  |dis+livello]  ‘difference in hight’
c. /misura/ |misura] ‘measure’ /dizmisura/ |dis+misura] ‘measurelessness’
d. /dzelo/  |dzelo| ‘frost’ /dizdzelo/  |dis+dzelo|  ‘defrost’
e. /porre/  |porre]  ‘to put’ /disporre/  |dis+porre|  ‘to arrange’

[sX| d———p /[zC/ 3]

Figure 1. |s| alternates between /sX/ and /zC/ in Abruzzo Italian.

Examples from Korean verbs are provided in (8). If the TA and A forms are compared, many
Korean verb stems display alternations near the morpheme boundary. Despite the different
surface forms, each alternation can be linked to a single underlying form. Figure 2 schematically

summarizes the alternations in (8).

(8) Different surface categories that predictably alternate can be ascribed to the same underlying category.
a. /pokta/ /poka/ |pok’+|  ‘stir-fry’
b. /katta/ /katha/ |kat"+|  ‘resemble’
c. /sipta/ /sip"a/  |siph+|  ‘want’
d. /nulwta/ /nulwla/ |nutwr+]  ‘yellow’

e. /anta/ /anca/  |anc+| ‘sit’

IkC/ ¢——» KA/ K]
/tC/ d——p /t'A/|tY
/pC/ ¢——» /p"A/ |p"]
/C| <——» /IA/ Y]
/nC’/ d——>» /ncA/ |nc|

Figure 2. Surface differences do not necessarily correspond to underlying differences.

13 Where possible, the label for the underlying category will be chosen to be the same as the most common
allophone or, when it sometimes neutralizes with other categories, an allophone unique to that alternation or
pattern, like traditional phonology. This must not be taken to be a claim about the specific qualities or properties
of the said category: in principle, any arbitrary yet distinct label is good, because the goal is defining categories,
regardless of their internal complexity and composition. Further, since there is no need to transform one form
into the other, but simply linking and matching them is sufficient, the similarity of the labels between surface
and underlying forms is rather out of convenience more than anything else.
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2.3.3. Third principle: neutralization

The third principle allows different underlying categories to merge under certain conditions in
the surface form, ie. to neutralize, and different neutralization patterns can be indicative of
different underlying structures. Neutralizations create scenarios in which contrast between two
alternation patterns is only partial. A Polish example of this is illustrated in (9), where both |p| and
|b| correspond to /p/ before a voiceless consonant (/C/) like /k/ (Gussmann, 2007: 292), and they
are thus neutralized in the /_C/ environment, but not in /_V/. This Polish voicing neutralization is

visualized in Figure 3, where the /pC/ is shared by both alternation patterns.

(9) Polish voicing neutralization: |p| and |b| are neutralized as /p/ before /k/.
a. /wapa/ ‘paw’ /wapka/ ‘paw (diminutive)’ |wap+|
b. /zaba/  ‘frog’ /3apka/  ‘frog (diminutive)’ |3ab+|

Ipl /pV/ (7-) /pC/

Ib| /bV/ <

Figure 3. In Polish, both |p| and |b| share /pC/.
Similarly, Korean verb patterns often neutralize with each other, as demonstrated in (10) with
/itta/, which is the TA form shared by three different verbs, the differences among which are

evident in their A form. They form the three alternations /tC/~/cA/, /tC/~/s’A/ and /tC/~/A/ that

have /tC’/ in common.

(10)  Partial neutralization in Korean verbs that share the same TA form /itt’a/.

a. /itt’a/ Jiea/ lic+| ‘forget’
b. /itta/ /is'n |is’+| ‘existent’
c. /itt'a/ /in/ liz+| ‘link’

Nevertheless, this does not impede an alternation pattern to always neutralize with some other
pattern and, thus, not have forms unique to itself. Despite this, the fact that the alternation
pattern is different from the others may still point to a different underlying structure. This is
exemplified in (11), which reports the examples in (3), adapted to the TA form, where neither /tC’/
nor /lA/ is unique to one pattern, yet the /tC/~/IA/ alternation can still be linked to a single
underlying |d| different from both |t| and ||| despite neutralizing with one or the other in both
environments. Figure 4 compares the partially-neutralizing patterns in (10) with the fully-

neutralizing one in (11); these are further discussed in §4.1.2 and §4.1.6 respectively.
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(11)  Neutralization pattern of |d|, which lacks a surface form of its own.
a. /katta/  /kata/ [kat+| ‘roll up’
b. /kalta/  /kala/ [kal+] ‘hang’
c. /katta/  /kala/ [kad+| ‘walk’

1tC/ < » /cA/ Ic| tC/ <«
» /SA/ s d]
> /A/ Iz| > /IA/
a. partial neutralization of |c s’ z| b. full neutralization of |d|

Figure 4. While |c s’ z| neutralize into /tC’/, yet they contrast in /_V/, |d| always neutralizes with either |t| or [I|.

2.3.4. Fourth principle: behavioral difference

The last principle is about the surroundings of the segments that are being examined. Given the
same underlying context, if the surface context is different around the same surface category, that
surface category may correspond to different underlying categories, which behave differently
despite merging. A well-known examples of this is the French word-initial “aspirated” h,
presented in (12). Gabriel & Meisenburg (2009) show how an abstract underlying segment, which
they label |?|, contrasts with the absence of any segments, and how it affects the different surface
forms of its surroundings. (c) looks like it is vowel-initial, but it behaves like consonant-initial (a),
so it takes the articles /la/ and /le/ rather than /1/ and /lez/, which hints at the presence of an

initial [2].

(12)  French |2|-initial words compared to consonant and vowel-initial words.
a. /fij/  /lafij/ fij| ~ ‘(the) girl”  /gaks3/ /legass3/ |gass3|  ‘(the) boys’
b. /abej/ /labej/  |abej| ‘(the) bee’  /ami/ /lezami/ |ami] ‘(the) friends’

c. Jos/ /laos/ [2os| ‘(the) rise’  /3gswa/ /leSgswa/ |25gswal ‘(the) Hungarians’

Both in the French example in (12) and the Korean one in (13), the underlying categories that
explain the surface differences do not surface themselves. As seen for French, the presence of ||
leaves a recognizable trace, and (13) demonstrates how |?| and |h| can analogously be
distinguished by the way they influence their surroundings: the ending |+ta| in fact corresponds to
/ta/ after an otherwise-invisible |?|, but to /t"a/ after |h|. Compare (14), which presents another
Korean example where the patterns of the three verbs are indistinguishable in the A form and all

simply contain a liquid. However, when a hygrophobic environment is created through the
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addition of the suffix [+(w)nik’a| ‘because’, the stems that do not underlyingly end with a liquid

retain it, while it is lost in the others.

(13)  Korean |h|-final stem compared to a |?|-final stem: only the following consonant hints at the difference.

a. /ana/ |an?+A| /anta/  |an?+ta] ‘hug

b. /ana/ |anh+A| /antha/  |anh+ta] ‘do not’

(14)  Korean /I/ can be found even in hygrophobic environments if the verb stem does not actually end with an

underlying liquid.

a. /mala/  /manika/ [mal+] ‘far’
b. /mula/  /mulwnika/ |mud+| ‘ask’
c. /sila/ /silwnik’a/  |silh+] ‘unpleasant’

2.3.5. Combining the principles

In the messy reality of language, all principles must be combined to draw a full picture of a
system. This is illustrated well in Underhill (1976), where Greenlandic is argued to have an
underlying [i| category distinct from |i|. This is done by noting how, despite it not forming any
minimal pairs, [i| sometimes corresponds to surface forms that |i| cannot correspond to in the
same environment. In fact, [i| leaves traces of its presence by letting an underlying [t| correspond
to a surface /t/, which is atypical of a Greenlandic |i|, because it would require the |t| to surface as

al/s/.

Arguments have also been made for Slavic jers, which surface as their unique vowel-zero
alternations contrasting with full vowels, to exist as underlyingly different segments from the
other vowels (cf. Rubach, 2016, for Polish; Hristovsky, 2021, for Bulgarian) on the basis of their
different alternation patterns and behavior, among other things. Similarly, the discussion on
Korean verb patterns will make use of all the principles combined, whenever they are relevant,

and not individually.
3. Frequency of the patterns in the lexicon
This section is dedicated to the collection of the data about Seoul Korean verb patterns. While §3.1

explains how the list of patterns and their frequencies were obtained, §3.2 presents the results.
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3.1. Methods

The online version of the Standard Korean Language Dictionary ( & & = o] tf Ab %) (National
Institute of the Korean Language, n.d.) was used as source material."* The alternation pattern of
each verb was assessed and the token frequency of each detected pattern was counted

automatically through the use of Python code, provided in Appendix B.

The csv files, converted from the x1s filed provided by the National Institute of the Korean

Language, were ingested using Python’s pandas library. First, all entries that are not verbs were

removed, as well as the negative copula (ot T} /anita/ ‘not to be’) due to its unique conjugation,
and entries without sufficient conjugation information were also removed. Certain verbs can have
two similar but different A forms, a longer one and a shorter one: these were separated and
looked at independently. After the selection of only the relevant and usable entries, their Korean-
script orthographic forms were transliterated with an ad hoc system using a modified version of
the transliter library. The code then isolated the TA form (i.e. the citation form) and the A form
(usually found as the first element in the conjugation section of the dictionary*), and it removed

the information that was not needed.

Later, the code checked the final parts of the three isolated forms, and it recorded the partial
pattern each form followed. The three partial patterns obtained were combined into a full pattern,
one per dictionary entry, with the following form: TA-form:A-forml/A-form2. Afterwards,
multimorphemic stems were removed in order to avoid recounting the same conjugated
morpheme multiple times; this was only possible where the dictionary provides morphological

information, so in a few cases this was not possible.*

Finally, the frequency of each full pattern was counted. The results of the counting are reported in

the following section, both with and without removing the multimorphemic stems.

14 The full content of the dictionary is available on https:/stdict.korean.go.kr/main/main.do (in Korean),
downloadable as x1s files.

15 The following entries were found to have typos in their conjugation section, which can prevent the code from
running correctly: Zoj-2 ot} H-uf2c}, A-Aqch -7}, o 204(01), S4H-5HH01), Ao]-#et, &-Wtk, 7HTh04), B4
oh, =2-Aich, #ch02), ATH03), ATH(02), BTH(05), i, -5, A=-st, FACH Zol-Adh, U-2t}, H5-slth, F&-5itt,
S5-5it}, SAR5ITH01), F&-E o, E2-3tth Their typos were manually corrected beforehand.

16 These are cases like the verb |is'+| 21+ ‘existent” which is also found in |[cem+is’+| ] ¥+ )+ ‘entertaining’. Due to
the properties of the Korean writing system, the morpheme boundary between the abbreviated form of |cemi|
0] ‘fun’ and the target verb stem |is’+| cannot easily be represented on a dictionary, and the compilers have thus
chosen to ignore it. The code cannot parse |cemis’+| 1%+ and analogous entries, they are therefore counted as
monomorphemic stems.
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3.2. Results

This section presents the results of the counting described above. Table 4a reports the results
without removing multimorphemic stems, while Table 4b reports the results excluding
multimorphemic stems. Each pattern is given both as the tag produced by the code (i.e. TA-
form:A-forml/A-form2) and by the surface alternations it stands for. The code detected and
categorized a total of 67295 verbs, including 1961 monomorphemic stems, comprising both

consonant and non-consonant patterns.

Table 4a. Results including multimorphemic stems. The output of the code is provided in the following format: TA-
form:A-forml/A-form2, together with the alternation it represents and the section number for those that are

further discussed.

consonant patterns

# TA:A1/A2 pattern # TA:A1/A2 pattern
1 061 b:w/w /pC’/~/wA/ §4.1.6 45 nj:nj/nj /nC’/~/ncA/ §4.1.4
622 1:1/1 /(NC/~/1A/ §4.1.3 42 1g:1g/1g /1kC’/~/IkA/ §4.1.4
234 g:g9/g /kC’/~/kA/ §4.1.1 32 s:s/s tC/~/sA/ §4.1.2
162 j:j/j tC/~/cA/ §4.1.2 29 k:k/k /kC/~/KA/ §4.1.2
154 b:b/b /pC’/~/pA/ §4.1.1 27 1lh:1h/1h /IC*/~/IA/ §4.1.5
152 bs:bs/bs /pC’/~/ps’A/ §4.1.4 24 1b:1b/1b /pC’/~/IpA/ §4.1.4
118 t:t/t /tC’/~/t"A/ §4.1.2 22 n:n/n /nC’/~/nA/ §4.1.1
101 d:d/d [tC/~/tA/ §4.1.1 20 w:l/1 /C/~/IA/ §4.1.3
71 s:q/q 1tC/~IA/ §4.1.6 19 Im:1Im/1m /ImC’/~/ImA/ §4.1.4
70 m:m/m /mC’/~/mA/ §4.1.1 14 s:s/s tC/~[sS’A/ §4.1.2
61 d:1/1 tC/~/IA/ §4.1.6 11 c:c/c /tC’/~/cPA/ §4.1.2
56 nh:nh/nh /nC"/~/nA/ §4.1.5 7 1t:1t/1t /ItC/~/It"A/ §4.1.4
55 h:h/h /Ch/~IA/ §4.1.5 1 1p:1p/1p /IpC’/~/Ip*A/ §4.1.4
46 p:p/p /pC’/~/p"A/ §4.1.2 1 1b:w/w /IpC’/~/IwA/ §4.1.6
mixed consonant and non-consonant patterns
# TA:A1/A2 pattern # TA:A1/A2 pattern
120 h:e/e /AC"/~/e/ 55 h:h/w /oC"/~/oA~wA/
non-consonant patterns
# TA:A1/A2 pattern # TA:A1/A2 pattern
48 oog a:ale /aC’/~/ajA~e/ 184 w:w/w & w:q/q /wC’/~/A/
7 935 e:q/e /eC’/~/eA~e/ 143 o:q/o /oC"/~/oA~wA/
6 172 i:q/i /C /~[IA~jA/ 116 i:q/q NC/~[i1A/
591 a:a/a & A:A/n [AC/~/A/ 81 0:0/0 /oC’/~/wWA/
322 u:q/u /uC’/~/uA~wA/ 17 Aele /IAC’/~/e/
296 w:11/11 /wC’/~/IA/ 1 u:u/u /uC’/~/A/
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Table 4b. Results excluding multimorphemic stems. The output of the code is provided in the following format: TA-
form:A-forml/A-form2, together with the alternation it represents and the section number for those that are

further discussed.

consonant patterns

# TA:A1/A2 pattern # TA:A1/A2 pattern
175 1:1/1 /(NC’/~/1A/ §4.1.3 12 k:k/k /kC/~/KA/ §4.1.2
127 b:w/w /pC/~IwA/ §4.1.6 9 h:h/h /Ch/~/A/ §4.1.5
47 nh:nh/nh /nC*/~/nA/ §4.1.5 9 p:p/p /pC’/~Ip*A/ §4.1.2
31 g:g9/g /kC’/~/kA/ §4.1.1 8 Im:1Im/1m /ImC’/~/ImA/ §4.1.4
30 m:m/m /mC’/~/mA/ §4.1.1 6 1b:1b/1b /lpC’/~/IpA/ §4.1.4
29 j:j/j tC/~/cA/ §4.1.2 4 w:l/1 /C/~/1A/ §4.1.3
23 b:b/b /pC’/~/pA/ §4.1.1 3 1t:1t/1t /ItC/~/1t"A/ §4.1.4
18 d:d/d tC/~/tA/ §4.1.1 2 nj:nj/nj /nC’/~/ncA/ §4.1.4
18 s:q/q ItC/~/A/ §4.1.6 2 n:n/n /nC’/~/nA/ §4.1.1
16 t:t/t HC/~/thA/ §4.1.2 2 c:c/c HC/~/c"A/ §4.1.2
14 d:1/1 C/~/1A/ §4.1.6 2 bs:bs/bs /pC’/~/ps’A/ §4.1.4
14 1g:1g/1g /IkC’/~/IkA/ §4.1.4 2 s:s/s 1KC/~/s’A/ §4.1.2
13 s:s/s tC/~/sA/ §4.1.2 1 1p:1p/1lp /IpC’/~/Ip*A/ §4.1.4
13 lh:1h/1h /ICH/~/IA/ §4.1.5 1 1b:w/w /pC’/~/IwA/ §4.1.6
mixed consonant and non-consonant patterns
# TA:A1/A2 pattern # TA:A1/A2 pattern
62 h:e/e /AC"/~/e/ 1 h:h/w /0C"/~/oA~wA/

non-consonant patterns

# TA:A1/A2 pattern # TA:A1/A2 pattern
664 i:q/i /iC /~[IA~jA/ 53 i:q/q /iC /~[iA/
172 e:q/e /eC’/~/eA~e/ 17 Aele /InC’/~/e/
124 u:q/u /uC’/~/uA~wA/ 10 o:q/o /0C’/~/oA~wA/
90 w:11/11 /wC’/~/IA/ 3 0:0/0 /oC’/~/wA/
74 wiw/w & w:gq/q /wC/~/A/ 1 a:ale /aC’/~/ajA~e/
58 a:a/a & n:n/n [/AC/~/A/ 1 u:u/u /uC’/~/A/

The results show that the two most common consonant patterns are /IC'/~/1A/ and /pC’/~/wA/ by
a large margin, both of which are peculiar in different ways: the former has certain vowel-like
characteristics, while the latter is traditionally one of the “irregular” patterns, despite having a far
higher frequency in the lexicon than similar patterns: it is about 5.5 times more common than
/pC’/~/pA/ (about 6.9 times including multimorphemic stems), about 14.1 times more common
than /pC’/~/p"A/ (about 23.1 times including multimorphemic stems), and about 63.5 times more
common than /pC’/~/ps’A/ (about 7.0 times including multimorphemic stems, probably due to

|aps’+| ‘not to have’ being commonly used in compounds).
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4. Discussion

This section discusses the various surface alternations patterns attested in Seoul Korean in light of
the principles described in §2.3 and with the goal of expanding on the traditional account of the
underlying form of Seoul Korean, introduced in §2.2. §4.1 specifically focuses on the alternation

patterns, while §4.2 adds further remarks.

4.1. The declension patterns of Seoul Korean

Below, the criteria in §2.3 are applied to detect unique underlying forms that can describe each
attested alternation pattern. Most of such patterns are not novel and they have been proposed or
are generally robust in the literature, but here they are all reclassified and justified by the same

measures. Table 5 shows the full list of underlying forms discussed.

Table 5. The underlying forms of Seoul Korean verb-stem-final consonants and consonant clusters as further

discussed in the indicated sections.

labial coronal dorsal laryngeal
glottalized Is’| K|
C (84.1.2) (§4.1.2)
aspirated Ip*| [th] |t
ch (§4.1.2) (§4.1.2) (§4.1.2) s
plain |p| [t] |c| (84.1.2) ||
C (84.1.1) (8§4.1.1) (8§4.1.2) (§4.1.1)
nasal |m(?)| [n(?)|
N(+?) (84.1.1) (8§4.1.1)
liquid [I| (or |t & |r|)
L (§4.1.3)
other" |b| [d| |z| |h|
Cc~ (8§4.1.6) (84.1.6) (84.1.6) (84.1.5)
n llp"| It"]
L+C (84.1.4) (84.1.4)
" . llp| lIk]
) L+C (84.1.4) (84.1.4)
L oeNen (0
3 . [Ib] [Ih]
- L+C (§4.1.6) (§4-1.5)
© lps] Inc| nh
c-C (84.1.4) (§4.1.4) (§4.1.5)

17 These labels are arbitrary and only loosely based on the historical sounds that ultimately created the modern
patterns that are being discussed from an otherwise synchronic point of view.
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Note, however, that a few of the underlying categories with a robust presence in the literature are
absent from the following discussion, as no alternation that can be linked to them has been

detected stem-finally in verbs. These are the nasal ||, the glottalized [p’ t' ¢
IS¢

'* and the aspirated

4.1.1. Contrasting but non-alternating patterns

The first group of patterns is that where verb-stem-final consonants do not feature an alternation
between the prevocalic and preconsonantal environments. This group comprises the following
surface patterns: /pC’/~/pA/, /mC/~/mA/, /tC/~/tA/, InC/~/nA/, /kC/~/kA/, which can be ascribed
to underlying [p m t n k| respectively due to the fact that they can form minimal sets, as shown in

Table 6. Minimal pairs for |p|-|m|, |p|-|n| and |t|~|n| in this position have not been found.

Table 6. Minimal pairs of verb-stem-final |p m t n k|, which contrast throughout their paradigm but do not feature

alternations. Minimal pairs for |p|-|m|, |p|-|n| and |t|-|n| in this position have not been found.

k

t n
[si_+]| [ta_+| [si_+|
/simt’a/ ~ /sima/ /tamt’a/ ~ /tama/ /simt’a/ ~ /sima/
‘plant’ ‘put into’ ‘plant’
/sikt’a/ ~ /sika/ /tatt’a/ ~ /tata/ /sint’a/ ~ /sina/
‘cool down’ ‘shut’ ‘wear (footwear)’
|ca_+| |ko_+|
/capt’a/ ~ /capa/ /kopt’a/ ~ /kopa/
‘hold’ ‘humb’ -
/cakt’a/ ~ /caka/ /kott’a/ ~ /kota/
‘little’ ‘straight’
|si_+|

/sint’a/ ~ /sina/
‘wear (footwear)’
/sikt’a/ ~ /sikna/

‘cool down’

lpa_+|
/patt’a/ ~ /pata/
‘receive’
/pakta/ ~ /paka/
‘insert’

When the first consonant after the stem is an obstruent, it is always glottalized. As mentioned in
§2.2, this is expected for the three obstruents /p t k/. However, the nasals /m n/ can be followed by
plain obstruents in Korean, though this is not the case across verb—ending boundaries. This might

point to the fact that /m n/-final stems are not, in fact, |m n|-final, and that they are plausibly

18 To my knowledge, the three glottalized |p’ t’ ¢’| are not attested at the end of any stem, verbal or else.
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clusters containing a glottalizing segment |?|, i.e. jm? n?|, much like the aspirating segment |h|

discussed in §4.1.5.

The additional glottalization is found in a few scenarios where plain and glottalized obstruents
also alternate after sonorants, which is otherwise unexpected, such as in compounding (15a), after
the modifier future ending (15b) or with /m n/-final verb stems (15¢c) (Martin, 1992: 12—15, Kim-
Renaud, 2022). Different explanations are possible: further research is needed to confirm whether

these indeed represent the same phenomenon or whether they are only superficially similar.

(15)  Glottalized obstruents appear after sonorants across some, but not all, morpheme and word boundaries.

a. compounding: /[pom/ ‘spring’ + /pam/ ‘night’ > /pomp’am/ ‘spring night’ |pom+?+pam|
cf. compounding without glottalization: /pjal/ ‘star’ + /pam/ ‘night’ > /pjalpam/ ‘starry night’  |pjal+pam|
b. future: /makwl/ ‘that will eat’ + /kat/ ‘thing’ > /makwlk’at/ ‘something to eat’ |[mak+wl?#kas|
cf. past: /makwn/ ‘that has eaten’ + /kat/ ‘thing’ > /makwnkat/ ‘something eaten’ |[mak+wn#kas|
cf. accusative: /makuwl/ ‘inkstick (accusative)’ + /kal/ ‘rub’ > /makuwlkal/ ‘rub an inkstick’ |mak+wl#kal+|
c. nasal-final verb stems: /an/ ‘hug’ + /ta/ ‘TA-form’ > /ant’a/ ‘to hug’ |an?+ta|
cf. liquid-final verb stems: /al/ ‘know’ + /ta/ ‘TA-form’ > /alta/ ‘to know’ (see §4.1.3) |al+ta]
cf. vowel-final verb stems: /ka/ ‘go’ + /ta/ ‘TA-form’ > /kata/ ‘to go’ |ka+ta]

4.1.2. Partially neutralizing alternation patterns

The following patterns present an alternation between prevocalic and preconsonantal
environments: /pC/~/p"A/, tC/~/t"A/, /tC/~/cAl, tC/~/c"A/, ItC'/~IsA/, ItC[~IS'A/, /kC/~/KA/;
they all contrast prevocalically, but preconsonantally they neutralize with some other pattern, as
shown in Figure 5. Since these alternations involve an allophone each unique to themselves that
can contrast across different patterns, each alternation can be ascribed to its unique underlying
category: |p" t" ¢ ¢ s 8’ K| respectively. However, due to the low number of verb stems following
some of these patterns (§3.2), minimal pairs where the stem-final consonant is the only difference

are difficult to find. Some minimal pairs are nonetheless shown in (16).

/kC/ <« 1tC/ <«
\> KA/ K] > A/t
a. /k/-neutralizing P> /cA/ Ic|
» /c"AL |
/pC’ <« > /sA/ s
\> Ip"Al |p"| P> /SA/ 5]
b. /p/-neutralizing c. /t/-neutralizing

Figure 5. Schematic representation of partially neutralizing alternation patterns (black) together with the non

alternating patterns they neutralize with (grey).
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(16)  Examples of minimal pairs for verb-stem-final |p p" t t" c c" s s” k k’|. Among /t/-neutralizing patterns, minimal

pairs are not all attested stem-finally in verbs, hence why not all combinations are shown.

a. |kl-|k|:  /mukta/~/muka/ ‘lodge’ |muk+| e. |c|-|c":  /cotta/ ~/coca/ ‘tie’ |coc+]
/mukta/ ~ /muk’s/ ‘tie’ |muk’+]| /Cott'a/ ~ /cCocha/ ‘go after’ |coch+|
b. |pl-Ip":  /apta/ ~/apa/ ‘carry’ |Ap+] f. |c|-t":  /matt’a/ ~ /maca/ ‘correct’ |mac+|
/apta/ ~ /ApPA/ ‘turn over’ |ap"+| /matt’a/ ~ /matha/ ‘take on’ |[math+|
c. |t|-|s|: /patta/ ~ /pata/ ‘stretch’  |pat+| g. |cl-[t): /kutt’a/ ~ /kuca/ ‘bad’ [kuc+|
/pAtt'al ~ /pasa/ ‘take off”  |pas+| /kutt’a/ ~ /kuta/ ‘harden’  |kut+|
d. c|-|s|: /pitt'a/ ~ /pica/ ‘brew’ |pic+] h. |c|-|s]:  /itta/ ~ /iea/ “forget’ lic+|
/pitt'a/ ~ /pisa/ ‘comb’ |pis+| /itta/ ~ /is’A/ ‘existent’ |is’+]

4.1.3. Liquid patterns

The next two patterns both involve liquids: /(I)C'/~/l1A/ and /C'/~/1A/. They both alternate
between a surface liquid and nothing, they can nonetheless be ascribed to different underlying
categories, [l| and [r| respectively, due to their different neutralization patterns. Before a vowel-
initial ending, they both neutralize and their stems ends with /I/. Meanwhile, before consonant-
initial endings the scene is more complex: |r| never surfaces; [}| only surfaces before hygrotolerant
endings (e.g. |+ta|), and it does not surface before hygrophobic endings (e.g. |+(ur)nik’a] ‘because’).
Table 7 provides examples of the two liquid patterns compared to a consonantless vowel pattern,

and Figure 6 schematically illustrates their alternation and neutralization patterns.

Table 7.Liquid patterns compared to a consonantless pattern (first row). The stem-final consonant is in bold, if present.

stem-final hygrotolerant hygrophobic
underlying stem
consonant A C _C-L
[...+] [+A] |+ta] [+(w)nik’a|
none |citwi+| ‘pay’ /chila/ (invisible |wl)* /chilwta/ /chilwnik’a/
[¥] |p"utwr| ‘blue’ /pulwla/ /p"ulwta/ /p"ulwnik’a/
H |mantwt+| ‘make’ /mantwla/ /mantuwlta/ /mantwnik’a/

* |w| does not surface in the A form of |w|-final verbs.

» /IC/
/C-/ ( /C-/ (V) /C/
v v
/IA/ /IA/
a. || (black) and no consonant (grey) b. |r| (black) and no consonant (grey)

Figure 6. Schematic representation of liquid patterns compared to a consonantless (vocalic) pattern (/A/~/C/~/C-\/).

The neutralization patterns of (a) [t| and (b) |r| differ in how they behave before hygrotolerant consonants (C).
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It must also be noted that }| and |r| have not been found to form minimal pairs: |r] is restricted to
stems that end with |hur|, while [turl| does not seem to occur.” They have mutually exclusive
distributions and the only argument in favor of them being different underlying categories is their
different behavior before hygrotolerant consonants. It is possible that || and |r| are in fact one and
the same liquid category |l|, with more complex and specific environmental conditions to its
alternation pattern. Figure 6" illustrates the same liquid patterns of Figure 6 above, but it shows
them following this single-liquid analysis, with a more detailed context also provided in order to
account for the different alternations attested: [lur_| occurs with a [r|-like pattern, while [(X)V_], i.e.

everything else, occurs with a |}|-like pattern.

) /(X)VIC/
/(X)VC-/ € /lwC-1/ (V) /lwC/
\4 v
/(X)VIA/ /TwlA/
a. [(X)VI| (black) and [(X)V| (grey) b. [lwl| (black) |lw| (grey)

Figure 6. Schematic representation of the liquid patterns (black) compared to a consonantless vocalic pattern (grey).
The context determining the surfacing or not of the liquid includes what comes before: |lw_| makes a difference.
* [lwl|-final stems mostly have an A form ending with /IIA/, but a few verbs have /IA/ like other |w|-final
stems that have a non-liquid consonant before. Their distinction is beyond the scope of this thesis and,

regardless, there is no /IwA/.

Furthermore, subsuming both [}| and |r| under a single ||| simplifies the phonological system. A
distinct |r| would otherwise only be detectable in five verbal stems (and their derivatives):
|p"atwr+| and |p"utwr+| ‘blue’, |notwr+| and [nutwr+| ‘yellow’, |itwir+| ‘arrive’.” It is thus not very
economical to maintain a distinct |r| with a very restricted distribution. Table 7" thus reproposes

the same data of Table 7 but in light of the single-liquid analysis.

Table 7. Liquid patterns compared to a consonantless pattern (first row). The stem-final consonant is bold, if present.

end of the hygrotolerant hygrophobic
underlying stem
stem Y _C Cu
oot [+A] |+ta| [+(w)nik’a|
[(C)V] |ctilw+| ‘pay’ /chila/ (invisible |wl)* /ctilwta/ /ctilwnik’a/
[Tel] [p"ulwl+| ‘blue’ /p"ulwla/ /p"ulwta/ /ptulwnika/
[(C)VI]  |mantwl+| ‘make’ /mantwla/ /mantwlta/ /mantwnik’a/

* |w| does not surface in the A form of |w|-final verbs.

19 |rwr| and |rwl| would surface in the same way as [twr| and [twl| respectively; the distinction is trivial.
20 See Kwon (2018) and Larsen & Heinz (2012) for a discussion on the iconic function of Korean vowel harmony.
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Further research should investigate whether [}| and |r| are indeed distinct. Unfortunately, the focus
of this work on verb-stem-final consonants does not provide sufficient data to give a satisfactory

answer and it only leaves room to speculation.

4.1.4. Patterns with surface clusters

In a number of patterns, the A form features a stem-final cluster. These are the following: /ps’ nc
Ip Ip" Im It" Ik/ and they are widely recorded in the literature (Kim-Renaud, 1974: 133-145; Lee,
1989: 34-36; Lee & Ramsey, 2000: 67-68; Martin, 1992: 101; Sohn, 1999: 170-172). On the other
hand, the preconsonantal forms they alternate with do not all have a surface structure that the
literature agrees upon. /pC’/~/ps’A/ and /nC/~/ncA/, where the second element does not surface
preconsonantally, are uncontroversial and can simply be posited to correspond to underlying |ps’

1

nc| respectively,” as exemplified in (17). As for the other ones, Kim-Renaud (1973, 1974, 1977,
2022) and Cho & Kim (2009) attest to optional cluster simplification before consonants, while
other authors only report the prescriptive simplified clusters. Such simplifications are reported in
(18) with examples. What is notable is that they all begin with /1/, which is rather more vowel-like

when it comes to verbal conjugation, as seen in the previous section.

(17)  Alternation patterns of |ps’ nc|. The second element of the cluster does not surface preconsonantally.
a. /pC/~/ps’A/ lps’|  /aptia/ /Aps’A Cinexistent’
b. /nC/~/ncA/ Inc|  /ant’a/ /anca/  ‘sit’

(18)  Alternation patterns comprising /IC/ clusters: surface simplification. The consonant in parentheses “(...)” is

the one being dropped when the cluster is optionally simplified. Example verbs are also given.

a. J(YkC/~/IKA/* lilhkta/  Jilkn/  ‘read’

b. /I(t)C’/~/ItPA/ /hal(t)ta/  /haltha/ ‘lick’

c. /(mC’/~/ImA/ /eall)mt’a/  /caAlma/  ‘young’

d. /()pC/~/IpPA/ /w(l)pta/  /wlpPA/ ‘recite (poetry)’
e. /(DpC/~/IpA/ /pa(l)pta/  /palpa/ ‘step’

f. /I(p)C’/~/IpA/ /nal(p)ta/  /nalpa/  ‘wide’

* The simplification is /I(k)C’/ before /k’/: simplified |+ta| /ikt'a/, but |+ko| /ilk'o/; though this is a detail.
T Kim-Renaud justifies the absence of a phonetically unreleased /t/ [t"] on articulatory grounds and she does not
consider its simplification optional, which can be a good reason for [t"] to never be pronounced but, given the rest of

the variation, there is no reason to believe /t/ cannot (optionally) be there.

21 Due to the post-obtruent glottalization mentioned in §2.2 and preconsonantal neutralization (§4.1.2), |ps’| could
possibly also be any of the following: |ps p"s p"s’| or, including the categories in §4.1.6, even |bs bs’|. Not much is
gained by choosing one or the other, so the closest to the surface form is chosen: /ps’/ |ps’|.
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What is striking, or knowing the rather weak nature of /I/ (§4.1.3) perhaps not, is that in almost
all of the patterns in (18) it is the liquid being dropped. The only consistent exception is
/I(t)C/~/1t"A/, though this can easily be explained articulatorily, as Kim-Renaud does, if the cluster
simplification is a phonetic, rather than phonological, phenomenon (e.g. it is invariably /calmt’a/
but variably [tealmt’a~tgamt’a], alternating with an invariable /calma/ [tgalmal]). If this is the case,
then (18") can be reasonably assumed. This, however, leaves the problem of the choice between

deleting the [1] or the [p'], as the preference seems lexicalized.

(18")  Alternation patterns comprising /IC/ clusters: phonetic simplification.
a. [(Dk’CT~[IgA]  /IkC/~/IkA/ |IK| [i(hk'tva]~[ilga] /ilkt'a/~/ilka/ ilk+]| ‘read’
b. [IC]~[It"A] IC/~/ItP A/ It [halt'a]~[haltha] /haltta/~/haltta/  |halth+|  ‘lick’
c. [(HMCI~[ImA] /ImC/~/ImA/ |Im?)[*  [tea(l)mtal~[teAlma] /calmta/~/caAlma/  |cAlm+|  ‘young’
d. [(Dp°CI~[Ip"A] /IpC'/~/Ip"A/ |Ip"| [w()p'tal~[wlp"A]  /wlpta/~/wlpPr/  |wlp"+| ‘recite’
e. [(Dp'CI~[IbA]  /IpC/~/IpA/ |lp| [
f. [I(p")C]~[IbA]  /IpC/~/IpA/ |lp| [

* The same “unexpected” glottalization after /m/ (§4.1.1) is also found after /Im/. If verb-stem-final /m/ is |m?|, then

pa(l)p'ta]~[palba] /palpt’a/~/palpa/  |palp+| ‘step’
nal(p’)t'a]~[nalba] /nalpta/~/nalpa/  |nalp+]  ‘wide’

/Im/ must be |[Im?|.

Alternatively, the cluster simplification is an optional phonological phenomenon, and positing
two underlying clusters |lp;] /()pC/~/pA/ [lpC~p'C]~[IbA] and |lp.| /l(p)C/~/IpA/
[lp’C~IC’]~[IbA] that differ minimally in some way would solve the issue, because different,
though similar, underlying structures can correspond to different surface structures. Either way,

empirical research on the topic is lacking and further research is needed.

4.1.5. Aspirating patterns

Aspirating patterns involve, as the label suggests, aspiration on the surface form that is otherwise
hard to explain. More specifically, they involve the aspiration of the obstruent following the stem,
while the stem itself does not seem to change on the surface: /C"/~/A/, /IC"/~/1A/, /nC"/~/nA/. This
is a clear case of behavioral difference pointing to different underling forms (§2.3.4). In fact, the
stem itself of these verbs does not undergo any alternations and it never looks any different from
a vowel, /1/ or /n/-final stem, but the difference is clear when an obstruent follows the stem.
Examples comparing these patterns are in (19), and the pattern-neutralization patterns are
visualized in Figure 7. This aspiration can be reconstructed as an underlying stem-final |h| that,
like the French |2| (Gabriel & Meisenburg, 2009), is itself invisible on the surface but leaves a trace

of its presence, in this case in the form of aspiration.
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(19)  Aspirating alternation patterns compared to similar non-aspirating patterns.

a. /cotha/  /coa/ |coh+| ‘good’
a’. /cuta/ /cun/ |cu+| ‘give’
b. /iltha/  /ila/ lilh+| ‘lose’
b'. /ilta/ /ila/ [il+] ‘happen’
c. /antha/ /ana/ lanh+|  ‘do not’

5

c. /anta/  /ana/ lan(?)+] ‘hug

/g; :>—) JA/
//'l%.j :>—) /IA/
/ /r;ccj :>—) /nA/

Figure 7. The aspirating patterns merge prevocalically with similar non-aspirating patterns.

It must be noticed that word-internally, other instances of |h| do seem to surface, cf. /nahant"e/ ‘to
me’, from |na] ‘me’ and |+hant"e| ‘to’. This might, however, be a product of the different
environments |h| is found in: at the end of verb stems, it is before a morpheme boundary, while
elsewhere it is never right before a morpheme boundary. Otherwise, two separate |h;| and |h,|
must be posited, but this seems redundant since the contextual information is enough to resolve

the issue.
4.1.6. Fully neutralizing patterns

Fully neutralizing patterns are patterns that the traditional literature deems “irregular”. These
patterns are the following: /pC’/~/wA/ (also in a /IC/ cluster: /1(p)C/~/IwA/), /tC/~/1A/, tC'/~/A/.
What is most characteristic about these patterns is that nowhere in their paradigm do they have
forms unique to themselves, which is clearly illustrated in Figure 8 and further exemplified in (20).
Despite this, the characteristics that enable these patterns to be distinctly linked to their unique
underlying forms are that the alternation and neutralization patterns cannot be explained by any
of the other underlying categories or clusters of categories that had been introduced already. This
is, indeed, the issue mentioned in §2.3.3, about the lack of a unique surface form, and that can
now be discussed with the right tools at hand. Each one of these patterns is underlyingly distinct:
Ib| /pC’/~/wA/ (and |Ib| /1(p)C’/~/IwA/), |d| /tC’/~/1A/, |z| tC'/~/A/.
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» /wA/
S
/pC/ <

» /A/
||
nc/ <
[d|
> /IA/

Figure 8. |b z d| (black) neutralize with other patterns (grey) in every possible context.

(20)  Verbs following fully neutralizing patterns compared to similar verbs that follow other patterns. Additional

forms in a hygrophobic environment are given for the examples involving a liquid.

a. /mepta/ /mewn/ |meb+|  ‘spicy’

a’. /meuta/ /mewa/ |meu+|  ‘fill up’

a". /ipta/  /ipa/ lip+| ‘wear’

b. /tatta/ /tala/ /talwnik’'a/  |tad+] ‘run’

b'. /tatta/ /tata/ /tatwnik’a/ |tat+] ‘shut’

b”. /taltha/  /tala/ /talwnik’a/ |talh+]  ‘wear down’
b”./talta/  /tala/ /tanik’a/ [tal+| ‘hang; sweet’
c. /citta/  /cia/ |ciz+| ‘make’

c’. /citta/  /cica/ |cic+] ‘bark’

c”. [citta/  /citha/ |cith+| ‘dense’
c”./citha/  /clia/ |cih+]| ‘hit’

It can further be noted, as additionally provided in (20b-b"), that when /l/ corresponds to |d| (as

well as [lh|) it can also be found in the hygrophobic environment created by |+(w)nik’al, however a

true liquid like [I| does not appear.

4.2. Further remarks

The traditional account fails to capture the consistence that certain patterns have across the
lexicon. The category that can now be labeled |b|, based on the alternation /pC’/~/wA/, and the
liquid |l| are by far the most common stem-final consonants among Seoul Korean verbs. Since the
former has mostly been considered “irregular”, it leaves one to wonder what that actually means.
If a pattern is irregular and no systematicity can be found, how can this pattern be so prevalent in
the lexicon? The usage of such terms should perhaps be backed by empirical data, rather than
being used out of convenience whenever a more complex phenomenon is encountered in a
language. Perhaps criteria like productivity, child errors and reanalysis tendencies can be used to

better define which of the patterns are better labeled as “regular” and which ones “irregular”.
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A factor that certainly influences the results of said criteria is the frequency of the alternations
and patterns in a naturalistic environment, rather than a simple token count like the one carried
out here. Note, for example, that both [is'+| ‘existent’ and |wlp"+| ‘recite (poetry)’ are unique for
their alternation pattern among verb stems, but [is’+| is far more common than |wlp"+| in speech,
since |wlp"+| is a verb with very specific semantics, while |is'+| is a function word with a wide
range of uses. Furthermore, the /tC’/~/s’V/ alternation is also found in the past |+As’+| and future
|+kes’+| endings, while the /IpC’/~/Ip"A/ alternation is not attested elsewhere; the frequency
imbalance in the usage of the morphemes featuring such alternations affects the frequency of the
alternations themselves in the language in use. This might have different strengthening or
weakening effects on such patterns, which translates to a more or less “regular” pattern. It is also
possible that each and every word is stored separately in the Korean user’s lexicon, with no
generalizable patterns, as the exemplar theory would suggest. This is however discredited by

research on the generalizability of Korean verb patterns like that of Jun & Albright (2017).

Future research should investigate the gaps left or pointed at throughout this discussion. This
may be done by introducing novel alternations in an experimental setting, which is possible
thanks to some categories not being attested verb-stem-finally. Further, variation in the specific
quality and structure has been observed among nominal stems (Jun, 2010; Kim, 2022) and verbal
stems alike (Cho & Kim, 2009). As for clusters specifically, while Cho & Kim (2009) seem to show
a spread of stem-final surface clusters from prevocalic environments to preconsonantal
environments also, Kim (2022) explains that the opposite is true for nouns, where clusters tend to
be simplified across all environments. This is a yet-unexplored difference and a comprehensive

overview comparing the two is still missing.

5. Conclusion

This thesis has presented the traditional account of Seoul Korean phonology and it has showed
how certain phonological alternations commonly found among verb stems cannot be explained by
such an account. To close this gap, a renewed account has been discussed on the basis of four
criteria, which were inspired by the phonological literature on similar issues in other languages
and widely-used concepts. These are the principles of contrast, i.e. the ability for different
categories to form minimal pairs, alternation, i.e. the ability for the same underlying category to
correspond to different surface forms in different environments, neutralization, i.e. the ability for

different underlying categories to merge into the same surface category in the same environment,
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and behavioral difference, i.e. the ability for different underlying categories in the same
environment to affect their surroundings differently, which is then visible in the surface form.
Data has also been collected from a dictionary to give a quantitative dimension to the attested

patterns and to make sure that no relevant alternation has been overlooked.

It has emerged that the labels “regular” and “irregular” traditionally used to refer to certain
Korean conjugation patterns rather than others ought to be revisited, as phonological
explanations for every alternation, at least those involving consonants, can easily be provided by
following a few commonly used principles without having to appeal to morphological processes.
It is not however clear yet whether all of the patterns described can indeed be called “regular”,
especially considering the very low number of verbs (as low as only one) following some of them.
Further work is also required to fill certain gaps that have not been filled or have been brought to
the light, such as whether certain phenomena are of phonetic or phonological nature and whether
certain patterns can be grouped under a bigger one with the whole language as its domain, rather

than only verb paradigms.

In conclusion, what tradition maintains may not always be the full picture, and different points of

view must be taken, perhaps taking a step back, in order to better see the full scope of the matter.
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Appendix A. Lexical items in the examples by language and spelling

This appendix lists all the lexical items used throughout this thesis as examples. They are given in

their common spelling accompanied by some phonological information and a brief gloss or

translation.

English

bit /bit/

fit /fit/

hit /hit/

kit /kat/

knit /nrt/

lit it/

pit /p1t/

sit /s1t/

wit /wit/

French

abeille  /abej/ bee

ami,-s /ami/ friend

fille /j/ girl
garcon,-s /gaesd/  boy

hausse  /os/ rise
Hongrois /3gswa/ Hungarian
r N/ the (singular before a vowel)
la /la/ the (feminine singular)
les /le/~/lez/ the (plural)
Italian

armare  /armare/ arm

dis- /dis/~/diz/ dis-
disarmare /disarmare/ disarm
disgelo /diza?l,slo/ defrost

dislivello /dizlivello/difference in hight

dismisura /dizmisura/ measurelessness

disporre  /disporre/ arrange
gelo / (1?1,810/ frost
livello Mivello/  level
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misura
porre
presente

presentire

Korean
++

7tk 7t
Zt-of
Zt}-of
Zt-of
AchZo]
ZArt-o]

oot

u
ra2rchg
22
+477t

+h
gtt-of
gk got
grhok(1)
grhok(2)

/misura/ measure
/porre/  put
/presente/ present

/presentire/ hear or feel beforehand

|+ 2+ compounding morpheme (also +_..+)
|ka+| go

[kal+| rub

[kat™+| same, resemble, look like
|kat+| roll up

[kad+| walk

|kal+| hang

[kas| thing

|[+kes™+|  future, will ...

|+kol| ...and

|kot+| straight

|kop+| numb

[kut+| harden, solidify, stiffen
[kuc+| bad (weather)

|+n] past participle, that ...ed (also +&)
|nal I, me

[nah+| give birth

[nalp+|  wide

[nolwl+| yellow (also +Z2t})
|nulwl+| yellow (also Zt})
|[+nik’a]  because ... (also +247})
|+tal dictionary form, TA form
|tat+| shut, close

[tad+| run

|tal+| hang

|tal+| sweet



gthol  |talh+| wear down

gthol  |tam?+|  putinto

+ |+to] also, ... too

to |+17] future participle, that will ... (also
+2)

+= |+ Ll accusative (also +2)

grEtHo]  |mantwl+| make

gict-of |mac+| correct

Zhob  |mat"+|  take on, undertake (a task)

ok mie]  |meb+|  spicy

9 |mak| inkstick

Hc}-of |mak+|  eat

Hr}-of |mal+| far

-2t 9] jmeu+| fill up

E}-of |muk+|  lodge, stay

£}o |muk’+|  tie (a knot), tie up, bind

2h g0l |mud+| ask

el |pak| gourd

ulc}-of [pak+| insert

i3 |pak| outside

dit}.of |pat+| receive, get

githol  |palp+|  step

Ll |pam| night

Ht}-of [pat+| stretch, extend

Hic}of [pas+| take off (clothes)

Ll Ipjal| star

Huh |pjal+pam|starry night

Hohol  |pok’+|  stir-fry

¥ pom|  spring

Rl |pom+7+pam| spring night

Ho [puak®]  kitchen

dlchef  fpis+|  comb

Hig-of |pic+| brew

+oat |+2+] compounding morpheme (also ++)

Alt}-o] |sik+| cool down

Altt-of |sin?+|  wear (on the foot)

#ctof |silh+] unpleasant

Alt}-of |[sim?+|  plant

Altt-of |sip™+] want (to do)

+o} |+a| (|+A]) A form (also +°1, + 1, + 1)
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=
ol2t}-7
2rt}-of
gjt}-o]
git}-o]
Ut}-of
A}, ol
At}-o]
Slt}-of
+2}F
ztr}of
Fct-of
gict-of

Am|

|+as’+| (|+As'+|) past, ...ed (also +3l+, +.}+, +.1+)

lan?+|
lanc+|
lanh+|

|al+]|

hug
sit
do not

know

|[+a| (|+A]) A form (also +oF, + T, + 1)

|[+as’+| (|+As™+|) past, ...ed (also +3k+, + .1+, +.1+)

|Ap+|
|aps’+|
|ap"+|
|+e]
|+wnik’a)
|+wmn|
|+l

|-+wul?|

lorlp"+|
[iluul+|
|il+|
[ilk+|
[ilh+]
lip+|
|iz+]|
|is’+|
lic+]|
|+cal
|cak+|
|cap-+|
|cac+|

|cemi]

carry
inexistent, not to have

turn over

locative, in/on/at/to ...

because ... (also +U7})

past participle, that ...ed (also +.)
accusative (also +)

future participle, that will ... (also
t=)

recite (poetry)

arrive, reach

happen

read

lose

wear

link

existent, have

forget

let’s ...

small, little

hold

frequent, occurring often

fun

Zfu|Act-of |cemi+is’+|entertaining, fun (also Z{FC})

A et-of
zthof
Frf-of
Fohol/4
ek A of
3lthof
ko]
Zt}-of
Ft}-of

|cem+is’+| entertaining, fun (also 1| 2lc})

|cAlm?+|
|coh+|
|cu+|
|ciz+]|
|cic+|
|cit"+]|
|coc+|

|coc™+|

young
good

give

make

bark

dense, thick, deep, dark
tie (a topknot)

go after, follow, pursue



At |cih+|  pound, hit + [+a] (+A]) A form (also +oF, +oi, + 1)
2tk 38 |chilu+|  follow +al+ [+as'+| ([+As™+]) past, ...ed (also +Sk, +3i+, +.}+)

m2ch3]  |ptalwl+| blue (also F2t}) (only compounds)

z=chg  |ptulwl+| blue (also Tt2t}) Polish

+aha |+hako|  with ... tapa /wapa/  paw

+3HE| |+hant"e| to/for ... tapka /wapka/ paw (diminutive)
gchob  |halt"+|  lick zaba /3aba/  frog

+F |+a| (|[+A[) A form (also +oF, +o1, + 1) zabka /zapka/  frog (diminutive)
+ o1 |[+as'+| (|+As'+|) past, ...ed (also +3t+, +31+, + +)

33



Appendix B. Code

This appendix contains the code that was used to extract the data from the Standard Korean

Language Dictionary (E&==ro]tiAL).

AR NOTES  #HHEHEEREEEE

# ::: the following changes were made to the original content of the files before running anything :::
### - as of 2025-05-11, some verbs have typos in the "&&" (conjugation) column that must be manually
#it# corrected beforehand or conjugation information that doesn't conform to that of the other verbs
#HH# and that must be normalized manually; this ensures that the code runs smoothly; these verbs are
H#iH# the following (given in the form found under "O{3|" (lexicon)):

### - A-form not the first one: ZO-22C}, F-BI2C}, Aln-A-CH, A-AZCH, O{2CH(01), SAH-35iCH(01),
### RtC| - Rt

##H# - expected long form missing: &-LHC}

it - expected short form missing: 7HCh(@4), EF-MCt, =2i-MCh, MCF(02), MCH(@3), ={CH(02), ITHCI(O5),
#HH mch, AY-sCh, A=-sH, MG

### - other typos: ZO{-Z[Ct, Lt-2C, E|F-3|C, R£E-5ICH, |E-5iCh, Si-5ich(01), :&-&=0, £<-5i0t

# ::: further notes :::

### - the focus of this piece of code is consonant-final verbs, but it also works for vowel-final ones
### - vowel harmony is disregarded

### - this code relies on orthographic information, as there is more of it than the phonetic one
HHAHHHHHH AR

### import and select what's needed
import pandas as pd
import re

### import the files
data = <your_files>

### this chunk of code was adapted from the Transliter package files ko_jamo.py and transliter_ko.py
### (from https://github.com/elibooklover/Transliter/tree/main/transliter)
BASE_CODE, CHOSUNG, JUNGSUNG = 44032, 588, 28

CHOSUNG_LIST = ["A", "m™", "', "c", "', "a", "g", "a", "w", "A", "s", "o", "zh tgn ngn

", e, "n", "§"]

JUNGSUNG_LTST = [" k™, "H™, "k, "H", "4, "4, 4", "4", "wr, makr, g, g, twr, e,
el e, =,

JONGSUNG_LIST = [ ", "=2", "=m", "un", "c", "x", "s", "c", "2", "a", "=a", "a", "a", "=x=", "a",
"as", "o", "a", ",", "A", """, "o", "z" "xz" "av "g" "m" 6 "5"]

CHOSUNG_LIST2 = [* ", "a", "m", "o", "ec", "w", "2", "o", "g", "w", "A", "sx" To", "z", "m",
"z","a", "e", "m", "s"]

JONGSUNG_LIST2 = ["A", "m", "w", "L", =", "i", "c", "=2" "=a" "a", "a", "a", "x", "m", "z",

"D", "\:l", "HA", "A", "A’\", "O", "Z", "i", "=|", "E", "]1", "5"]

KOREAN_ALPHABET = {"-": "g", "¢": "n", "c": "d", "2": "1", "o": "m", "s": "b", "A": "s",
"o": "g", "=": "j", "x": "c", "a": "k", "e": "t", "zw": "p", "s": "h",
"mtootkt, et Mg, Mwt:o"pM, "atiotst, tmMiotdt, "fU:otat, "FU: ya",
"ATOOUAT, AT Mya", "M Mo, "w:o“yo", "T":i "u", “sr":i "yu", "—": "w",
ttoomit, tHM tet, “HM:Dotye", "{M: e, “{": "ye", "i": "wa", "if": "we",
taltcotwe", " "wat, "M "we", "o twit, "M it}

JONGSUNG_ALPHABET = {u_\u: "9", e "k“, LY "gS", . "n“, "zt "nj", st "nh", nene "d",
nan. uln, e "19", Nogh "1m", Moy "1b", oM "15", R "1t", Map": nlpn’
nash "lh", g nmu, gt ubn, At "bS", A usn, AR nsu, "o "rJ",

" ujn' . ucn' ng. ukn' g, th' g ||pu’ N, nhu}
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def convert(Ko_words):

split_word_list = list(Ko_words)

jamo_result = []

for keyword in split_word_list:

if re.match(".*[7t-&]+.*", keywoxd):

char_code = ord(keyword) - BASE_CODE
charl = int(char_code / CHOSUNG)
char2 = int((char_code - (CHOSUNG * charl)) / JUNGSUNG)
jamo_result.append (CHOSUNG_LIST[charl])
jamo_result.append(JUNGSUNG_LIST[char2])

char3 = int((char_code - (CHOSUNG * charl) - (JUNGSUNG * char2)))

if char3==0:
jamo_result.append("")
else:
jamo_result.append(JONGSUNG_LIST[char3])
else:
jamo_result.append(keyword)
return "".join(jamo_result)
def ko(text):
text = convert(text)
letter = list(text)
transliterated_letters = []
for i in range(len(letter)-1):
transliterated_letter = ""
try:

if letter[i] in JONGSUNG_LIST2 and letter[i+1] in CHOSUNG_LIST2:

transliterated_letter += JONGSUNG_ALPHABET[letter[i]]
elif letter[i] in CHOSUNG_LIST or JUNGSUNG_LIST:
transliterated_letter += KOREAN_ALPHABET[letter[i]]
else:
transliterated_letter += letter[i]
transliterated_letters.append(transliterated_letter)
except KeyError:
transliterated_letter += letter[i]
transliterated_letters.append(transliterated_letter)
if len(letter) > 1:
if letter[-1] in JONGSUNG_LIST2:

transliterated_letters.append(JONGSUNG_ALPHABET[letter[-1]]1)

elif letter[-1] in JUNGSUNG_LIST:
transliterated_lettexrs.append(KOREAN_ALPHABET[letter[-1]])
else:
transliterated_letters.append(letter[-1])
transliterated_word = "".join(transliterated_letters)
return transliterated_word

### isolate verbs/adjectives
data["class"] = data["&Al"].str.contains ("SAt EEAL")
data = data[data["class"] == True]

### remove the negative copula OfL|C}
copula = data[(data.O{® == "OLIC}")].index
data = data.drop(copula)

### remove the verbs for which the conjugation info is not given
data["&2"] = data["&&"].fillna("127")

data["conjugation"] = [0 if (x == "127") else 1 for x in data["&&"]]
data = data[data["conjugation"] == 1]
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### transliterate and clean the transliteration

data["0{®[0"] = data["O{&["].str.replace("-", "")
data["&E1"] = data["&E"].str.replace("-", "")
data["0{3]0"] = data["0{%]@"].str.replace(":", "")
data["&$&1"] = data["&¥&1"].str.replace(":", "")

data["form@"] = data["O{&/0"].apply(ko)
data["forml"] = data["&&1"].apply(ko)

data["form@"] = data["form@"].str.replace("(", "")
data["form@"] = data["form@"].str.replace(")", "")
data["form@"] = data["form@"].str.replace("@", "")
data["form@"] = data["form@"].str.replace("1", "")
data["form@"] = data["form@"].str.replace("2", "")
data["form@"] = data["form@"].str.replace("3", "")
data["form@"] = data["form@"].str.replace("4", "")
data["form@"] = data["form@"].str.replace("5", "")
data["form@"] = data["form@"].str.replace("6", "")
data["form@"] = data["form@"].str.replace("7", "")
data["form@"] = data["form@"].str.replace("8", "")
data["form@"] = data["form@"].str.replace("9", "")

### isolate the first form in the "&£" (conjugation) column, which should be the A-form
### other possible forms (mostly -(w)ni) are ignored

### n.b.: correct the typos before running this piece of code

### an alternative to forml is given in formla, otherwise forml is repeated
data["forml"] = data["forml"].str.split(",").stxr[@]

data["formla"] = data["forml"].str.split("(").str[1]

data["forml"] = data["forml"].str.replace(")", "")

data["formla"] = data["formla"].str.replace(")", "")
data.formla.fillna(data.forml, inplace=True)

data["forml"] = data["forml"].str.split("[").stx[0]

data["formla"] = data["formla"].str.split("[").str[0@]

data["forml"] = data["forml"].str.split("(").stx[@]

data["formla"] = data["formla"].str.split("(").str[0]

### check whether form@ ends with "da" and remove those verbs where it doesn't: only 7|2tAICH
### then extract stem@ by removing "da"

data["form@-da"] = [1 if (x[-2:] == "da") else @ for x in data["form@"]]

data = data[data["form@-da"] == 1]

data["stem@"] = data["form@"].str[:-2]

### check whether forml-formla ends with "A/a/e" and remove those verbs where it doesn't as that means
### thexre isn't enough usable data

data["forml-A"] = [1 if (x[-1:] == "a" or x[-1:] == "A"

or x[-1:] == "e") else @ for x in data["forml"]]
data["formla-A"] = [1 if (x[-1:] == "a" or x[-1:] == "A" or

x[-1:]1 == "e" or x[-1:] == "7") else @ for x in data["formla"]]
data = data[data["forml-A"] == 1]

data

data[data["formla-A"] == 1]

### verbs now only have two (or three) forms:

### - form@: dictionary form, ends with "da" ---> stem@ (preconsonantal) is extracted by removing "da"
### - forml: full-vowel form, ends with "a/a/e" ---> steml (prevocalic) is extracted by removing "a/a"
#it# but sometimes it's fused

### - formla: shorter variant of forml that verbs can have

36



### some useful categories for later

consonant = ["gq", "h", "p", "g", "k", "k", "s", "s", "j", "c", "C",
", "d", "t", "€", "1", "m", "b", "p", "p"]

vowel = ["a", "A", "e", "o", "u", "w", "i"]

vwl = ["a", "A", "e", "o", "u", "i"]

glide = ["y", "w"]

COnS_n_glide = [nqu' ||hu, ur]n, ugn, nku, ||ku, |IS||, u§u, nju, ||cu, ucrn,
"n", “d", "t", "f“, n1u, “m", "b", "p", "b", “y": "W"]

### find the conjugation pattern of form@
data["stem@-q"] = data["stem@"].str.replace("q", "")
data["pat@"] = data["stem@-q"]
for 1 in range(len(data["stem@-q"]1)):
x = data["stem@-q"].iloc[i]
y data["pat@"].iloc[i]
if x[-1] in vowel:
data["pat@"].iloc[i] = x[-1:]
elif x[-1] in consonant:
if x[-2] in vowel:
data["pat@"].iloc[i] = x[-1:]
elif x[-2] in consonant:
if x[-3] in vowel:
data["pat@"].iloc[i] = x[-2:]
elif x[-3] in consonant:
if x[-4] in vowel:
data["pat@"].iloc[i] = x[-3:]
elif x[-4] in consonant:
if x[-5] in vowel:
data["pat@"].iloc[i] = x[-4:]
elif x[-5] in consonant:
data["pat@"] = data["pat@"].replace(y, "127")

else:
data["pat@"] = data["pat@"].replace(y, "127")
### there shouldn't be any instance of "127" under pato

### find the conjugation pattern of formil
data["forml-q"] = data["forml"].str.replace("q", "")
data["formla-q"] = data["formla"].str.replace("q", "")
data["patl"] = data["forml-q"]

data["patla"] = data["formla-q"]

for i in range(len(data["forml-q"])):

w = data["stem@-q"].iloc[1i]
x = data["forml-q"].iloc[i]
y = data["patl"].iloc[1i]
z = data["pat@"].iloc[i]
if x[-1] == "e":
data["patl"] = data["patl"].replace(y, "e")
elif (x[-1] == "a" or x[-1] == "A"):

if x[-2] in vowel:
data["patl"] = data["patl"].replace(y, "q")
elif x[-2] in cons_n_glide:
if z in vwl:
data["patl"].iloc[i] = data["pat@"].iloc[1i]
elif z == "w":
if x[-2] == "1":
if x[-3] in vowel:
if x[:-2] == w:
data["patl"].iloc[i] = x[-2]
elif x[:-2] == w[:-2]:
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data["patl"].iloc[i] = data["pat@"].iloc[1i]
else:
data["patl"] = data["patl"].replace(y, "127")
elif x[-3] in consonant:
if x[-4] in vowel:
data["patl"].iloc[i] = x[-3:-1]
elif x[-4] in consonant:
if x[-5] in vowel:
data["patl"].iloc[i] = x[-4:-1]
else:
data["patl"] = data["patl"].replace(y, "127")
else:
data["patl"] = data["patl"].replace(y, "127")
else:
data["patl"] = data["patl"].replace(y, "127")
else:
data["patl"].iloc[i] = data["pat@"].iloc[1i]
elif z[-1] in consonant:
if x[-2] in glide:
data["patl"].iloc[i]
elif x[-2] in consonant:
if x[-3] in vowel:
data["patl"].iloc[i] = x[-2]
elif x[-3] in consonant:
if x[-4] in vowel:
data["patl"].iloc[i] = x[-3:-1]
elif x[-4] in consonant:

x[-2]

if x[-5] in vowel:
data["patl"].iloc[i] = x[-4:-1]
else:
data["patl"] = data["patl"].replace(y, "127")
else:
data["patl"] = data["patl"].replace(y, "127")
else:
data["patl"] = data["patl"].replace(y, "127")
else:
data["patl"] = data["patl"].replace(y, "127")
else:
data["patl"] = data["patl"].replace(y, "127")
else:
data["patl"] = data["patl"].replace(y, "127")
else:
data["patl"] = data["patl"].replace(y, "127")
### there shouldn't be any instance of "127" under patl
### find the conjugation pattern of formla

for i in range(len(data["formla-q"])):
w = data["stem@-q"].iloc[i]
x = data["formla-q"].iloc[i]
y = data["patla"].iloc[i]
z = data["pat@"].iloc[i]
if x[-1] == "e":
data["patla"] = data["patla"].replace(y, "e")
elif (x[-1] == "a" or x[-1] == "A"):

if x[-2] in vowel:
data["patla"] = data["patla"].replace(y, "q")
elif x[-2] in cons_n_glide:
if z in vwl:
data["patla"].iloc[i] = data["pat@"].iloc[i]
elif z == "w":
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if x[-2] == "1":
if x[-3] in vowel:
if x[:-2] ==
data["patla"].iloc[i]
elif x[:-2] == w[:-2]:
data["patla"].iloc[i]
else:
data["patla"] = data["patla"].replace(y, "127")
elif x[-3] in consonant:
if x[-4] in vowel:
data["patla"].iloc[i] = x[-3:-1]
elif x[-4] in consonant:
if x[-5] in vowel:
data["patla"].iloc[i] = x[-4:-1]
else:
data["patla"] = data["patla"].replace(y, "127")

x[-2]

data["pat@"].iloc[i]

else:
data["patla"] = data["patla"].replace(y, "127")
else:
data["patla"] = data["patla"].replace(y, "127")
else:
data["patla"].iloc[i]
elif z[-1] in consonant:
if x[-2] in glide:
data["patla"].iloc[i]
elif x[-2] in consonant:
if x[-3] in vowel:
data["patla"].iloc[i] = x[-2]
elif x[-3] in consonant:
if x[-4] in vowel:
data["patla"].iloc[i] = x[-3:-1]
elif x[-4] in consonant:
if x[-5] in vowel:
data["patla"].iloc[i] = x[-4:-1]
else:
data["patla"] = data["patla"].replace(y, "127")

data["pat@"].iloc[i]

x[-2]

else:
data["patla"] = data["patla"].replace(y, "127")
else:
data["patla"] = data["patla"].replace(y, "127")
else:
data["patla"] = data["patla"].replace(y, "127")
else:
data["patla"] = data["patla"].replace(y, "127")
else:
data["patla"] = data["patla"].replace(y, "127")
else:
data["patla"] = data["patla"].replace(y, "127")
### there shouldn't be any instance of "127" under patla

### create the full pattern tags
data["pattern"] = data["pat@"] + ":" + data["patl"] + "/" + data["patla"]
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######### don't run this chunk of code if compounds/suffixes shouldn't be filtered ##d###i#t###
### count the same suffix and compounds only once

data["compound"] = data["O0{&["].str.contains("-")

compounds = data[data["compound"] == True]

compounds ["suffixoid"] = data["O{&"].str.split("-").str[1]

compounds [ "suffixoid"] compounds [ "suffixoid"].str.replace("(", "")
compounds ["suffixoid"] compounds ["suffixoid"].str.replace(")", "")
compounds ["suffixoid"] compounds ["suffixoid"].str.replace("0Q", "")
compounds ["suffixoid"] compounds ["suffixoid"].str.replace("1", "")
compounds [ "suffixoid"] compounds [ "suffixoid"].str.replace("2", "")
compounds ["suffixoid"] compounds ["suffixoid"].str.replace("3", "")
compounds ["suffixoid"] compounds ["suffixoid"].str.replace("4", "")
compounds ["suffixoid"] compounds ["suffixoid"].str.replace("5", "")
compounds [ "suffixoid"] compounds [ "suffixoid"].str.replace("6", "")
compounds ["suffixoid"] compounds ["suffixoid"].str.replace("7", "")
compounds ["suffixoid"] compounds ["suffixoid"].str.replace("8", "")
compounds ["suffixoid"] compounds ["suffixoid"].str.replace("9", "")

compounds [ "sub_megapat"] = compounds["pattern"] + "-" + compounds["suffixoid"]

data["0{3|_clean"] = data["O{%["]
data["0|%|_clean"] = data["O{%|_clean"].str.replace("(", "")
data["0i%|_clean"] = data["0{%|_clean"].str.replace(")", "")
data["0|%|_clean"] = data["O{%|_clean"].str.replace("0", "")
data["0{3|_clean"] = data["O{%|_clean"].str.replace("1", "")
data["O{%|_clean"] = data["0{%_clean"].str.replace("2", "")
data["0{%|_clean"] = data["0{%|_clean"].str.replace("3", "")
data["0{%|_clean"] = data["O%l_clean"].str.replace("4", "")
data["0{3|_clean"] = data["O{%|_clean"].str.replace("5", "")
data["O{%|_clean"] = data["0{%_clean"].str.replace("6", "")
data["0{%|_clean"] = data["0{%|_clean"].str.replace("7", "")
data["O{%|_clean"] = data["0{%|_clean"].str.replace("8", "")
data["0{3|_clean"] = data["O{%|_clean"].str.replace("9", "")

data["suffixoid"] = data["0{§|_clean"]
data["0{§|_clean"] = data["O{§|_clean"]

.str.split("-").str[1]

.str.replace("-", "")

data["megapattern"] = data["pattern"] + "-" + data["O{&|_clean"]
data["sub_megapat"] = data["pattern"] + "-" + data["suffixoid"]
suffixoids = list(set(compounds["sub_megapat"]))

amount = []

for s in set(compounds["sub_megapat"]):
number = len(data[data["megapattern"] == s])
amount . append (numbexr)

dictionary_suffixes = dict(zip(suffixoids, amount))
suffixes = pd.DataFrame(dictionary_suffixes.items(), columns=["megapattern", "amount"])
suffixes = suffixes[suffixes["amount"] == 0]

suffixes["0{%|_clean"] = suffixes["megapattern"].str.split("-").str[1]

suffixes["0{E|"] = suffixes["O{§|_clean"]

suffixes["pattern"] = suffixes["megapattern"].str.split("-").str[0]

data = pd.concat([data, suffixes], ignore_index=True)

data = data[data["compound"] == False]

B G g G G g g g

### count the patterns and output results

patterns = list(set(data["pattern"]))

occurrence = []

for p in set(data["pattern"]):

len(data[data["pattern"] == p])
occurrence.append(numbers)

dictionary_patterns = dict(zip(patterns, occurrence))

results = pd.DataFrame(dictionary_patterns.items(), columns=["pattern",

print(results)

numbers =

"occurrence"])

40



