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Abstract: Korean coordination allows non-final conjuncts to appear eitherwithout a
tensed verb as in gapping (aka right-node-raising or right-peripheral ellipsis) or
without a verbal tense morpheme as in bare ko-coordination. This study uses an
acceptability judgment experiment designed to investigate whether tense mis-
matches degrade the acceptability of Korean gapping and bare ko-coordination with
reference to full coordination. The experimental findings of the study indicate that
tense-matched gapping is preferred over tense-mismatched gapping and that tense-
matched bare ko-coordination is preferred over tense-mismatched bare ko-coordi-
nation. The results of the study also demonstrate that temporal order, whether it is
sequential or reverse, does not affect the acceptability of Korean gapping and bare
ko-coordination because tense-mismatched violations are symmetric so that they
cause to affect all conjuncts. Overall, this study discusses how the phenomena of
tense-mismatches are accounted for in full coordination, bare ko-coordination, and
gapping. The tense-mismatches in these constructions are due to differences in
conjunct size. The conjunct size is TP in full coordination (with two overt Ts) and
bare-ko coordination (with a null T in the first conjunct and an overt T in the second
conjunct), while it is vP in gapping (with an overt T in the second conjunct).

Keywords: bare ko-coordination; conjunct size; gapping; temporal order; tense
mismatches

1 Introduction

The sentence in (1) is an example of English gapping (the term coined by Ross 1970),
which is forward ellipsis in that a gapped clause follows its antecedent clause.
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(1) John ate natto, and Mary __ sushi.
‘John ate natto, and Mary (ate) sushi.’

The sentence in (2) is the Korean counterpart, which seems to be backward ellipsis in
that a gapped clause precedes its antecedent clause. According to Ross (1970), this
elliptic phenomenon is classified as an instance of gapping:1

(2) John-i natto-lul __, Mary-ka sushi-lul mek-essta.
John-Nom natto-Acc Mary-Nom sushi-Acc eat-Past
‘John (ate) natto, and Mary ate sushi.’

Many linguists have observed that ellipsis permits agreement mismatches with
respect to voice, category, and inflections (Bošković 2004; Citko 2018; Lasnik 1999; Sag
1976). For instance, Ross (1970) observes that Russian allows phi-feature mismatches
in gapping as follows:

(3a) Ivan vod-u pil-Ø i Anna vodk-u pil-a.
IvanMasc water-Acc drank-Masc and AnnaFem vodka-Acc drank-Fem
‘Ivan (drankMasc) water, and Anna drankFem vodka.’

(3b) Anna vodk-u pil-a i Ivan vod-u pil-Ø.
AnnaFem vodka-Acc drank-Fem and IvanMasc water-Acc drank-Masc
‘Anna (drankFem) vodka, and Ivan drankMasc water.’

(Russian, adapted fromRoss 1970: 251)

In (3a) the missing verb has a masculine ending, whereas the antecedent verb has a
feminine ending, and vice versa in (3b).

With respect to agreement mismatches in ellipsis, there have been considerable
debates as to whether Korean gapping allows tense mismatches, as illustrated in (4).

(4) John-i caknyeney, Mary-ka naynyeney mikwuk-ulo ttena-lketa.
John-Nom last.year Mary-Nom next.year US-for leave-Fut
‘John (left for the US) last year, and Mary will leave for the US next year.’

1 In relation to gapping, English has right-node-raising (RNR; the term coined by Postal 1974) as in (i).
If RNR is regarded as ellipsis, it may be a case of backward ellipsis (An 2007; Bošković 2004; Ha 2008;
Kayne 1994; Wexler and Culicover 1980, etc.):

(i) John bought __, and Mary ate sushi.
‘John bought (sushi), and Mary ate sushi.’

In this light, it has been often argued that Korean gapping-like ellipsis is not gapping, presumably
considering the directionality of ellipsis. Alternatively, Korean gapping is called RNR (An 2007; Saito
1987), verbless conjunction (Chung 2005a; Mukai 2003), right-node-sharing (Chung 2004, 2005a; Kim
2006), or right-peripheral ellipsis (Park and Kim 2021). For the sake of convenience, we will call
Korean gapping-like ellipsis Korean gapping.
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In (4) the two conjuncts are mismatched in tense; the first conjunct includes the
temporal adverb caknyeney ‘last year’, which triggers a past tense interpretation of
themissing verb, whereas the second conjunct includes naynyeney ‘next year’, which
is compatible with a future tense verb.

Regarding tense mismatches in gapping, Ahn and Cho (2006) and others (Kim
2007; Kim and Cho 2012; Park 2009) claim that conjuncts in gapping need notmatch in
tense, which predicts (4) to be acceptable. On the other hand, Chung (2005a) and
others (Choi 2019; Kim 2019) claim that gapping does not permit tense mismatches,
predicting (4) to be unacceptable. Importantly, all these claims were based purely on
informal judgments. More recently, however, Park and Kim (2021) claim that tense-
mismatched gapping is unacceptable via a formal experiment.

Further, the issue of whether gapping permits tense mismatches has been dis-
cussed with reference to bare ko-coordination (Kim and Cho 2012):2

(5) John-i ecey tochakha-ko, Mary-ka nayil tochakha-lketa.
John-Nom yesterday arrive-and Mary-Nom tomorrow arrive-Fut
‘John arrived yesterday, and Mary will arrive tomorrow.’

Until now, there has been no consensus in the literature regarding the level of
acceptability of the bare ko-coordination in (5) and its acceptability when aiming for a
tense-mismatch interpretation.One groupof researchers (Chung 2005b;Kang 2013; Lee
and Tonhauser 2010) argues that bare ko-coordination permits the tense mismatch
between conjuncts, which predicts (5) to be acceptable; i.e., the first conjunct depicts a
past event and the second conjunct depicts a future event. The other group of re-
searchers (Kang 1988; Park 1994; Yoon 1996; Yoon 1997) argues that only the tense-
match interpretation is allowed in bare ko-coordination, which predicts (5) to be
unacceptable. Let us suppose, for the time being, that the bare ko-coordination in (5)
allows tensemismatches; thefirst conjunct contains a bare verbwithout anovert tense
morpheme, whereas the second conjunct is suffixed with an overt tense morpheme.
This difference sets apart bare ko-coordination from full coordination, as in (6), where
the verb in the first conjunct is suffixed with the past tense morpheme (y)ess.

(6) John-i ecey tochakha-yess-ko, Mary-ka nayil tochakha-lketa.
John-Nom yesterday arrive-Past-and Mary-Nom tomorrow arrive-Fut
‘John arrived yesterday, and Mary will arrive tomorrow.’

Such a mismatch between form and meaning is one of the reasons why bare ko-
coordination has attracted a lot of attention.

2 Alternatively, bare ko-coordination has been called untensed verbal coordination (Cho 2006; Kim
and Yang 2011; Yoon 1996).
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In addition, there has been a controversy regarding the role of temporal
(i.e., sequential vs. reverse) order between conjuncts on the acceptability of Korean
gapping and bare ko-coordination. For example, Chung (2005b) and Lee and Ton-
hauser (2010) claim that bare ko-coordination with tense mismatches is allowed
regardless of its temporal order. On the other hand, Park and Kim (2021) claim that
the acceptability of tense-mismatched bare ko-coordination improves significantly
when it is presented in the reverse order.

The rest of this paper proceeds as follows. In Section 2, we offer a brief history of
tense mismatches regarding Korean gapping and bare ko-coordination. In Section 3,
we report a formal experiment of tense mismatches with regard to three types of
coordination: full coordination, bare ko-coordination, and gapping. In Section 4, we
discuss experimental findings and propose a syntactic analysis of Korean gapping
and bare ko-coordination. Finally, we conclude in Section 5.

2 Two types of tenseless coordination in Korean

English does not allow coordination in which one conjunct drops an overt tense
morpheme as follows:

(7) *John [eat rice] and then [drank water].
‘John ate rice and then drank water.’

Given this, it is interesting to note that Korean tense inflectionmay be optional in the
first conjunct of bare ko-coordination, although Korean verbal tense is usually
encoded via an overt tense morpheme (Sohn 1995):3

(8) John-i natto-lul mek-(ess)-ko, Mary-ka sushi-lul mek-essta.
John-Nom natto-Acc eat-(Past)-and Mary-Nom sushi-Acc eat-Past
‘John ate natto, and Mary ate sushi.’

3 It is well known that Japanese must have untensed verbal coordination unlike Korean (Hirata
2006; Tomioka 1993):

(i) John-ga ringo-o taberu/*tabeta (soshite)
John-Nom apple-Acc eat/*ate (and)
Tom-ga banana-o taberu/tabeta.
Tom-Nom banana-Acc eat/ate
‘John eats an apple, and Tom eats a banana.’ or
‘John ate an apple, and Tom ate a banana.’ (Japanese, Hirata 2006: 70)

Hirata (2006) observes that the first conjunct of Japanese verbal coordination can never contain a
tense morpheme. According to him, the temporal interpretation of the tenseless first conjunct is
determined by the tense of the second conjunct.

56 Kim et al.



The first conjunct in (8), even without the past tense morpheme, may receive a past
tense interpretation. That is, the two events described in each conjunct may refer to
the same time reference, solely depending on the verbal tense of the second conjunct.

Taking this into consideration, Yoon (1997) and others (Kang 1988; Park 1994; Yoon
1996) argue that the tense morpheme in the second conjunct determines the temporal
interpretations of both conjuncts in bare ko-coordination. Specifically, Yoon (1997)
proposes that the tense morpheme takes the entire coordinate structure as its com-
plement, rather than being suffixed only to the final verb, as schematized in (9).

(9) [TP [vP John-Nom [VP natto-Acc eat-and ]]
[vP Mary-Nom [VP sushi-Acc eat ]] Past]

Under this analysis, both conjuncts are equally under the scope of the same tense
morpheme, predicting only tense-matched interpretations.

Meanwhile, Chung (2005b) and others (Kang 2013; Lee and Tonhauser 2010) observe
that conjuncts in bare ko-coordination may receive temporally independent in-
terpretations. For instance, Chung observes that the following examples are acceptable:

(10a) Sequential temporal order: [past-present]
Motwu (ecey) yehayngttena-ko,
all (yesterday) trip-and
na-man honca (cikum) cip-ul cikhi-nta.
I-only alone (now) home-Acc stay-Pres
‘All others left on a trip (yesterday), and I am alone staying home (now).’

(10b) Reverse temporal order: [present-past]
Na-man honca (cikum) cip-ul cikhi-ko,
I-only alone (now) home-Acc keep-and
motwu (ecey) yehayngttena-ssta.
all (yesterday) trip-Past
‘I am alone staying home (now), and all others left on a trip (yesterday).’

(Chung 2005b: 553)

Specifically, he proposes that a phonetically null tense morpheme exists in the first
conjunct, as schematized in (11).

(11a) Sequential temporal order: [past-present]
[TP [TP all (yesterday) trip-ØT-and]

[TP I-only alone (now) home-Acc keep-Pres]]

(11b) Reverse temporal order: [present-past]
[TP [TP I-only alone (now) home-Acc keep-ØT-and]

[TP all (yesterday) trip-Past]]
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As shown in (11), although the first conjunct does not have an overt tensemorpheme,
its tense does not rely on the tense morpheme in the second conjunct, predicting
either tense-matched or tense-mismatched interpretations.

In sum, there have been two different views on the status of bare ko-coordina-
tion with respect to temporal interpretations. One view is that only the tense-
matched bare ko-coordination is acceptable. The other is that either tense-matched
or tense-mismatched bare ko-coordination is acceptable.

Turning to a brief survey of cross-linguistic studies of gapping, it has been
observed that gapping does not tolerate tense mismatches. For example, gapping in
English, French, Romanian, Turkish, Hungarian, Polish, and Japanese does not allow
tense mismatches (Abeillé et al. 2014; Bartos 2001; Citko 2018; Griffiths and Lipták
2014; İnce 2009; Kato 2003, etc.):

(12) English (Abeillé et al. 2014: 240)
*John arrived yesterday, and Bill tomorrow.

(13) French (Abeillé et al. 2014: 241)
*Paul est arrivé hier et Marie demain.
Paul has arrived yesterday and Marie tomorrow
‘Paul has arrived yesterday, and Marie (will arrive) tomorrow.’

(14) Romanian (Abeillé et al. 2014: 241)
*Ion a sosit ieri, iar Maria mâine.
Ion has arrived yesterday and Maria tomorrow
‘Ion has arrived yesterday, and Maria (will arrive) tomorrow.’

(15) Turkish (İnce 2009: 156)
*Ahmet Ayşe-yle dün konuştu, Murat Sena-yla yarın.
Ahmet Ayşe-to yesterday spoke Murat Sena-to tomorrow
‘Ahmet spoke to Ayşe yesterday, and Murat (will speak) to Sena tomorrow.’

(16) Hungarian (Griffiths and Lipták 2014: 214)
*Mari tegnap vásárolt a piacon, én pedig holnap.
Mari yesterday shopped the market.on I PRT tomorrow
‘Mari was shopping at the market yesterday, and I (will shop at the market)
tomorrow.’

(17) Polish (Citko 2018: 24)
*Jan wyjechał wczoraj, a Adam jutro.
Jan left yesterday and Adam tomorrow
‘Jan left yesterday, and Adam (will leave) tomorrow.’
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(18) Japanese (Kato 2003: 56)
*John-ga kinou hon-o, soshite
John-Nom yesterday book-Acc and
Mary-ga asita CD-o kaimasu.
Mary-Nom tomorrow CD-Acc buys
‘John (bought) a book yesterday, and Mary will buy a CD tomorrow.’

In this light, we will settle a controversy regarding tense mismatches in Korean
gapping. Among others, Chung (2005a) claims that Korean gapping does not allow
tense mismatches:

(19) ??Mary-nun ecey yulamsen-ul, John-un onul pihayngki-lul tha-nta.
Mary-Top yesterday cruise-Acc John-Top today plane-Acc take-Pres
‘Mary (took) a cruise yesterday, and John takes a plane today.’

In particular, Chung claims that (19) is unacceptable because the non-past tense
morpheme n(ta) in the second conjunct is not compatible with the past temporal
adverbial ecey ‘yesterday’ in the first conjunct.

Meanwhile, Ahn andCho (2006) and others (Kim 2007; KimandCho 2012; Park 2009)
claim that Korean gapping may allow tense mismatches, as shown in (20) and (21).

(20) ?Ape-nim-un caknyeney,
father-Hon-Top last.year
eme-nim-un cikum pyeng-ulo nwuwe-kyesi-nta.
mother-Hon-Top now illness-due.to lie.in.bed-beHon-Pres
‘My fatherHon (was lying in bed due to an illness) last year, and my
motherHon isHon lying in bed due to an illness now.’

(Ahn and Cho 2006: 58)

(21) Ape-nim-un olhay kyothongsako-lo,
father-Hon-Top this.year traffic.accident-due.to
eme-nim-un caknyeney pyeng-ulo nwuwe-kyesi-essta.
mother-Hon-Top last.year illness-due.to lie.in.bed-beHon-Past
‘My fatherHon (is lying in bed) in a traffic accident this year, and my
motherHon was Hon lying in bed due to an illness last year.’

(Kim and Cho 2012: 394)

In particular, Park (2009) claims that Korean gapping allows tense mismatches in-
sofar as the antecedent conjunct observes the proximity condition between an
antecedent verb and its clause-mate temporal adverbial as in (22).

(22a) Na-nun caknyeney, John-un olhayey thongkyehak-ul tut-nunta.
I-Top last.year John-Top this.year statistics-Acc take-Pres
‘I (took statistics) last year, and John is taking statistics this year.’
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(22b) *Na-nun caknyeney, John-un olhayey thongkyehak-ul tul-essta.
I-Top last.year John-Top this.year statistics-Acc take-Past
‘I (took statistics) last year, and John is taking statistics this year.’

(adapted from Park 2009: 194)

As for the grammaticality of (22a), Park argues that since the tense information of the
temporal adverbial olhayey ‘this year’ and that of the tensed verb tut-nunta ‘takes’ in
the full clause match, a tense-mismatch interpretation is available in Korean gap-
ping. Park judged (22b) as ungrammatical under the interpretation of John is taking
statistics this year due to the tense mismatch between the temporal adverbial
olhayey ‘this year’ and the tensed verb tul-essta ‘took’.4

Besides the TENSE (i.e., matches or mismatches) predictor, another potential
predictor to be considered affecting the acceptability of Korean coordination is
temporal ORDER (i.e., sequential or reverse). To be specific, Chung (2005b) and Lee
and Tonhauser (2010) argue that conjuncts in bare ko-coordination can be in any
temporal order without affecting acceptability. Recall that the conjuncts of (10a) are
in the sequential order (i.e., past–present), while those of (10b) are in the reverse
order (i.e., present–past). On the other hand, Park andKim (2021) claim that reversely
tense-mismatched bare ko-coordination is significantly more acceptable than
sequentially tense-mismatched bare ko-coordination.

Since linguistic theories are ideally built on robust empirical foundations, the
data merit rigorous verification. In this regard, we will launch an empirical inves-
tigation of tense mismatches in the two types of tenseless coordination (i.e., bare ko-
coordination and gapping) with respect to full clause coordination in Korean.

3 Experiment

3.1 Participants, materials, and design

Sixty-four self-reported native Korean speakers (age mean (SD): 22.7 (1.63)) were
recruited. All were undergraduate students at Korea University. They participated in
this experiment in exchange for course credit. In general, participants completed the

4 However, most of the Korean native speakers we had consulted with judged (22a) as being un-
acceptable with the past tense reading of the first conjunct. Additionally, the temporal adverbial
olhayey ‘this year’may denote various time relations depending on contexts. Given this, (22b) would
be acceptable because olhayey is compatible with the past tense morpheme ess(ta). For instance, if
the speaker says the sentence in (22b) during the fall semester this year with an intent to convey the
meaning of ‘I took statistics last year, and John took it in the spring semester this year,’ then (22b) is
considered acceptable.
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online experiment within 15 min. Four participants were excluded because they did
not pay attention during the task (by the procedure described below). Accordingly,
only the responses from 60 participants (10 participants for each of the six lists) were
included in the analysis.

The primary goal of this study was to test whether Korean bare ko-coordination
and gapping allow tense mismatches between conjuncts. Given that the effect of
tense mismatches on acceptability may not be unique to tenseless coordination, the
tense-mismatch effect in bare ko-coordination and gapping was to be compared with
that in full tensed coordination. This led us to construct an experiment with a 3 × 2
design, crossing SYNTAX (Full vs. Bare (ko-coordination) vs. Gapping) and TENSE
(Match vs. MisMatch). Twenty-four lexically matched sets of the six conditions were
constructed, as sampled below:

(23a) [Full | Match]
John-i caycaknyeney mikwuk-ulo ttena-ss-ko,
John-Nom the.year.before.last US-for leave-Past-and
Mary-ka caknyeney mikwuk-ulo ttena-ssta.
Mary-Nom last.year US-for leave-Past
‘John left for the US the year before last, and Mary left for the US last year.’

(23b) [Full | MisMatch]
John-i caycaknyeney mikwuk-ulo ttena-ss-ko,
John-Nom the.year.before.last US-for leave-Past-and
Mary-ka naynyeney mikwuk-ulo ttena-lketa.
Mary-Nom next.year US-for leave-Fut
‘John left for the US the year before last, andMarywill leave for the US next
year.’

(23c) [Bare | Match]
John-i caycaknyeney mikwuk-ulo ttena-ko,
John-Nom the.year.before.last US-for leave-and
Mary-ka caknyeney mikwuk-ulo ttena-ssta.
Mary-Nom last.year US-for leave-Past
‘John left for the US the year before last, and Mary left for the US last year.’

(23d) [Bare | MisMatch]
John-i caycaknyeney mikwuk-ulo ttena-ko,
John-Nom the.year.before.last US-for leave-and
Mary-ka naynyeney mikwuk-ulo ttena-lketa.
Mary-Nom next.year US-for leave-Fut
‘John left for the US the year before last, andMarywill leave for the US next
year.’
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(23e) [Gapping | Match]
John-i caycaknyeney, Mary-ka caknyeney mikwuk-ulo ttena-ssta.
John-Nom the.year.before.last Mary-Nom last.year US-for leave-Past
‘John (left for the US) the year before last, andMary left for the US last year.’

(23f) [Gapping | MisMatch]
John-i caycaknyeney, Mary-ka naynyeney mikwuk-ulo
John-Nom the.year.before.last Mary-Nom next.year US-for
ttena-lketa.
leave-Fut
‘John (left for the US) the year before last, and Mary will leave for the US
next year.’

The [Full | Match] condition in (23a) contained full coordination clauses where the
temporal relation between the coordinated clauses was matched. Meanwhile,
the [Full |MisMatch] condition in (23b) contained full coordination clauses where the
temporal relation between the coordinated clauses was mismatched.

The two clauses of the [Bare |Match] condition in (23c) were coordinated via
the so-called bare ko ‘and’, with no overt tense-marking of the first conjunct verb.
The temporal adverbs in both clauses were matched in tense. The minimal dif-
ference of the [Bare | MisMatch] condition in (23d) from the [Bare | Match]
condition in (23c) was that the temporal adverbs in (23d) were mismatched in
tense.

The [Gapping | Match] condition in (23e) illustrated gapping in which the tem-
poral relation between the coordinated clauses was matched. On the other hand, the
[Gapping | MisMatch] condition in (23f) contained Korean gapping where the tem-
poral relation between the coordinated clauses was mismatched.

There have been arguments that ellipsis tends to favor parallelism (Carlson 2002;
Frazier and Clifton 2001; Kehler 2000, etc.). Kim et al. (2020), for instance, contend
that the parallelism effect can be attributed to the parser’s general inclination to
maintain maximum parallel structure within each conjunct in a coordination
structure. In this tradition, we predicted that the [Match] condition would be more
acceptable than the [MisMatch] condition in the two types of tenseless coordination,
[Bare] and [Gapping]. Then, the effect of tense mismatches would be examined by
measuring the amount of degradation in the [MisMatch] condition relative to the
[Match] condition. If the degradation in the [Bare] and [Gapping] conditions is
significantly greater than that in the [Full] condition, which will be verified by a
significant two-way interaction SYNTAX × TENSE, it will indicate that the tenseless
coordination, either [Bare] or [Gapping] or both, does not allow tense mismatches
between conjuncts.
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Our secondary goal was to examine the validity of Park and Kim’s (2021)
experimental finding, according to which temporal order, whether it is sequential or
reverse, affects the acceptability of bare ko-coordination but not that of gapping. For
this, we divided the 24 sets of experimental items into two parts: the first 12 sets
contained sequentially ordered experimental conditions in that the timing of the
event depicted in the first clause precedes that depicted in the second clause; tem-
poral order was reversed in the latter 12 sets. We planned to examine this effect by,
after addressing our primary question, introducing another potential predictor
ORDER (Sequential vs. Reverse) in the analyses so that we could compare the TENSE
effect of the first 12 [Sequential] sets with that of the latter 12 [Reverse] sets. For each
[Bare] and [Gapping], a significant two-way interaction TENSE × ORDER might
indicate that the temporal order affected the amount of the tense-mismatch penalty
in the tenseless coordination in Korean. The full list of test items is available online.5

The experimental items were counterbalanced across six lists using a Latin
square design so that the items were equally distributed into each list. The items
appeared in one of six pseudorandomized orders such that no consecutive items
were of the same type or condition. The 72 filler items were of comparable length but
with varying acceptability based on the results from our previous tests. We
controlled the number of good, mid, and bad fillers in order to help create a list of
stimuli that are roughly balanced in terms of acceptability, so that participants will
use the full range of the response scale provided.

3.2 Procedure

We programmed the experiment with a web-based experiment platform PCIbex
(Zehr and Schwarz 2018). Sentences were presented one at a time on a computer
screen and participants were asked tomake acceptability judgments on the basis of a
1–7 Likert scale (1 corresponding to a completely unacceptable sentence and 7 to a
fully acceptable one).

In addition to test items, there were 16 “gold standard” filler items. These items
comprised eight good and eight bad filler items, which demonstrated the highest or
lowest acceptability most clearly in previous tests conducted on approximately 200
participants prior to the experiment. We obtained the expected value of these fillers
(i.e., 1 for the bad ones and 7 for the good ones) from the results of these previous
tests. For each gold standard item, we calculated the difference between each par-
ticipant’s response and its expected value (i.e., 1 or 7). In order to compare the size of
the differences thatwere either positive or negative numbers, we squared each of the

5 https://www.researchgate.net/publication/376234996_Appendix_Tense_mismatches.
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differences and summed the squared differences for each participant. This gave us
the sum-of-the-squared-differences value of each participant. We excluded any
participants whose sum-of-the-squared-differences value was greater than two
standard deviations away from the mean, suggesting that they were not paying
attention during the task (cf. Sprouse et al. 2022).

3.3 Data analysis

Prior to statistical analysis, the raw judgment ratings, including both experimental
and filler items, were converted to z-scores in order to eliminate certain kinds of
scale biases between participants (Schütze and Sprouse 2013). This procedure cor-
rects the potential that individual participants treat the scale differently (e.g., using
only a subset of the available ratings) because it standardizes all participants’ ratings
to the same scale.We analyzed the datawith linearmixed-effects (regression)models
estimated with the lme4 package (Bates et al. 2015) in the R software environment
(R Core Team 2020). Linearmixed-effects models allow the simultaneous inclusion of
random participant and random item variables (Baayen et al. 2008). In each mixed-
effects model, we included the maximally convergent random effects structure
(Barr et al. 2013). To estimate p-values for the fixed and random effects, we used
Satterthwaite’s approximation (Kuznetsova et al. 2017) in the analysis. For pairwise
comparisons, we ran a post-hoc test with Bonferroni correction using the emmeans()
function (Lenth et al. 2018).

3.4 Results

The responses of 240 tokens for each of the six conditions (N = 1,440 in total) were
analyzed. Figure 1 presents the mean of the z-scored ratings for the six experimental
conditions. The zero represents the overall mean acceptability rating; positive

Figure 1: Mean acceptability of 24
sets of experimental conditions
(error bars indicate standard
errors).
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z-scores indicate that conditions are rated towards being acceptable, while negative
z-scores indicate that conditions are rated towards being unacceptable. The SYNTAX
effect is represented by a vertical separation between the lines, and the TENSE effect
is represented by the downward slope of the lines:

As for our main interest, we ran a 2 × 2 mixed-effects model for each of the two
types of tenseless coordination, [Bare] and [Gapping]. First, to test whether bare ko-
coordination allows tense mismatches, we ran a 2 × 2 mixed-effects model with
SYNTAX [Full vs. Bare] and TENSE as fixed effects and the maximally convergent
random effects structure (i.e., by-participant and by-item intercepts and a by-
participant slope for each of the two fixed factors). The results of the model are
summarized in Table 1.

Therewas a significant effect of SYNTAX [Full vs. Bare] but no significant effect of
TENSE. However, there was an interaction, which revealed that the difference in
acceptability between the tense-match and tense-mismatch cases in the [Bare] con-
dition was greater than that in the [Full] condition. Post-hoc tests confirmed that the
tense-mismatched [Bare] condition suffered a separate penalty: [Full |Match] versus
[Full |MisMatch] (β = 0.012, SE = 0.040, t = 0.295, p = 1.000) and [Bare |Match] versus
[Bare |MisMatch] (β = 0.306, SE = 0.063, t = 4.858, p < 0.001). This suggests that tense
mismatches inflict a degradation in bare ko-coordination.

Second, to test if gapping allows tense mismatches, we fit a model for SYNTAX
[Full vs. Gapping] crossed with TENSE. The results of the model are summarized in
Table 2.

Table : Fixed effects (SYNTAX × TENSE) summary for bare ko-coordination.

Estimate SE t p

(Intercept) . . . ***
SYNTAX [Full vs. Bare] −. . . ***
TENSE −. . −. .
SYNTAX:TENSE −. . −. ***

*p < ., **p < ., ***p < ..

Table : Fixed effects (SYNTAX × TENSE) summary for gapping.

Estimate SE t p

(Intercept) . . . ***
SYNTAX [Full vs. Gapping] . . . .
TENSE −. . −. .
SYNTAX:TENSE −. . −. ***
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There was neither a significant effect of SYNTAX [Full vs. Gapping] nor a sig-
nificant effect of TENSE. However, there was an interaction, which revealed that the
difference in acceptability between the tense-match and tense-mismatch cases in the
[Gapping] condition was greater than that in the [Full] condition. Post-hoc tests
confirmed that the tense-mismatched [Gapping] condition suffered a separate pen-
alty: [Full |Match] versus [Full |MisMatch] (β = 0.012, SE = 0.038, t = 0.309, p = 1.000)
and [Gapping | Match] versus [Gapping | MisMatch] (β = 1.133, SE = 0.084, t = 13.435,
p < 0.001). This result indicates that tense mismatches degrade gapping.

Further, a visual inspection of the plot in Figure 1 suggests that the penalty due to
tense mismatches was greater in gapping relative to bare ko-coordination. We thus
ran another 2 × 2 mixed-effects model with SYNTAX [Bare vs. Gapping] and TENSE.
The results of the model are summarized in Table 3.

There were significant effects of SYNTAX [Bare vs. Gapping] and TENSE.6 The
interaction was also significant, indicating that the difference in acceptability be-
tween the tense-match and tense-mismatch cases in the [Gapping] condition was
greater than that in the [Bare] condition. Post-hoc tests confirmed that the tense-
mismatched [Gapping] condition suffered a separate penalty: [Bare | Match] versus
[Bare | MisMatch] (β = 0.306, SE = 0.063, t = 4.883, p < 0.001) and [Gapping | Match]
versus [Gapping | MisMatch] (β = 1.133, SE = 0.084, t = 13.513, p < 0.001).

Another goal of this study was to examine whether temporal order affected the
amount of penalty on acceptability due to tense mismatches in bare ko-coordination
and gapping. As planned, we added ORDER (Sequential vs. Reverse) as another
predictor in the analyses. Figure 2 presents the mean acceptability of the six
experimental conditions split by ORDER: the left panel for the results of the
[Sequential] ones (i.e., the first 12 sets) and the right panel for that of the [Reverse]
ones (i.e., the latter 12 sets).

Table : Fixed effects (SYNTAX × TENSE) summary for bare ko-coordination versus gapping.

Estimate SE t p

(Intercept) . . . ***
SYNTAX [Bare vs. Gapping] . . . ***
TENSE −. . −. ***
SYNTAX:TENSE −. . −. ***

6 The significant effect of SYNTAX indicated that the [Gapping | Match] condition was significantly
more acceptable than the [Bare |Match] condition. We suggest that this may be due to the difference
in resolving the missing tense information. We will return to this later on.
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Overall, the two plots of Figure 2 show very similar patterns. A visual inspection
of the plots suggests that ORDER did not make much influence on the TENSE effect
(i.e., the penalty due to tense mismatches) in both the [Bare] and [Gapping] condi-
tions. While there seems to be no TENSE effect in the [Full] condition in general
(i.e., their mean acceptability z-scores seem to overlap), both the [Bare] and [Gap-
ping] conditions seem to show a clear difference between [Match] versus [MisMatch]
in both the [Sequential] and [Reverse] conditions.

In order to examine the role of temporal ORDER through statistical modeling, we
ran two additional sets of a 2 × 2 mixed-effects model for the effect of ORDER on the
tense-mismatch penalty in the [Bare] and [Gapping] conditions. Table 4 presents the
summary of the 2 × 2 mixed-effects model (TENSE × ORDER) within the [Bare]
condition, and Table 5 summarizes the 2 × 2 mixed-effects model (TENSE × ORDER)
within the [Gapping] condition.

Figure 2: Mean acceptability of 12 sequentially ordered sets (left panel) and 12 reversely ordered sets
(right panel) of experimental conditions.

Table : Fixed effects (TENSE × ORDER) summary for bare ko-coordination.

Estimate SE t p

(Intercept) . . . ***
TENSE −. . −. **
ORDER −. . −. .
TENSE:ORDER . . . .

Table : Fixed effects (TENSE × ORDER) summary for gapping.

Estimate SE t p

(Intercept) . . . ***
TENSE −. . −. ***
ORDER −. . −. .
TENSE:ORDER −. . −. .
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In both bare ko-coordination and gapping, the effect of TENSE was significant,
but the effect of ORDER was not. Also, the effect of the two-way interaction
TENSE × ORDER did not reach significance. Together, the results confirmed that
temporal order did not affect the amount of penalty due to tense mismatches in both
bare ko-coordination and gapping.

4 General discussion and syntactic analysis

There were two main findings from the experiments reported above. First, the
acceptability of both bare ko-coordination and gapping was degraded by tense
mismatches but that of full coordination was not. However, the tense-mismatch
penaltywas different between bare ko-coordination and gapping. As given in Table 3,
tense mismatches induced a significantly greater amount of degradation in gapping
than in bare ko-coordination. As a result, tense mismatches made bare ko-coordi-
nation moderately acceptable (mean: 0.268), but gapping with tense mismatches was
quite unacceptable (mean: −0.324). This suggests that tense mismatches in gapping
inflict a separate penalty relative to those in bare ko-coordination. This finding
argues against the claim that gapping permits tense mismatches (Ahn and Cho 2006;
Kim 2007; Kim and Cho 2012; Park 2009), defending the claim that gapping requires
tense matches (Choi 2019; Kim 2019; Park and Kim 2021). Furthermore, the finding
that tense-mismatched bare ko-coordination was moderately acceptable un-
dermines the view that only tense-matched bare ko-coordination is allowed (Kang
1988; Park 1994; Yoon 1996; Yoon 1997), confirming the view that either tense-
matched or tense-mismatched one is allowed (Chung 2005b; Kang 2013; Lee and
Tonhauser 2010).

Second, temporal order, whether it was sequential or reverse, did not signifi-
cantly affect the acceptability of bare ko-coordination and gapping. This finding
defends the claim that bare ko-coordination can be presented in any temporal order
without affecting acceptability (Chung 2005b; Lee and Tonhauser 2010), casting doubt
on Park and Kim’s (2021) finding that reversely tense-mismatched bare ko-coordi-
nation is significantly more acceptable than sequentially tense-mismatched bare ko-
coordination.

As pointed out by a reviewer, one might wonder why our experimental finding is
different from Park and Kim’s (2021) with respect to bare ko-coordination.We want to
point out that Park andKim’s experiment had one important issue that differentiates it
from the experiment reported in this paper. While the experimental design was
similar, Park and Kim split their 2 × 2 × 3 design (TENSE × ORDER × SYNTAX in our
terms) into two sub-experiments, treating TENSE as a between-subject factor. In other
words, they ran two instances of a 2 × 3 (ORDER × SYNTAX) experiment with two
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different groups of participants: one group saw only the tense-matched conditions and
the other group saw only the tense-mismatched conditions, in addition to fillers. In
their experimental setting, the distribution of acceptability ratings could be very
different between the two groups: while the responses from the groupwith only tense-
matched conditionswould be predominantly of high acceptability, the responses from
the group with only tense-mismatched conditions would be predominantly of low
acceptability, except for the full-tensed-coordination conditions. This issue has been
referred to as an equalization strategy in response (cf. Sprouse 2009): participants tend
to balance their responses throughout an entire experiment between, for example,
high ratings and low ratings. As attested by experimental findings from both Park and
Kim and the current study, tense-matched conditions turned out to be significantly
more acceptable than tense-mismatched conditions with respect to bare-ko coordi-
nation and gapping. It was thus very likely that the overall acceptability ratings of
experimental items from the two participant groups were influenced by the different
proportions of high acceptable items and low acceptable items, respectively. In
particular, the high acceptability of the [Reverse | Bare | MisMatch] condition (raw-
score mean: 5.41) in Park and Kim’s results, which was even slightly higher than the
[Reverse | Bare |Match] condition (raw-score mean: 5.35), could have been due to the
participants’ equalization strategy in response. Since the participants in this group
needed to give a low acceptability rating for the four conditions (i.e., the [MisMatch]
conditions in [Gapping | Sequential], [Gapping |Reverse], [Bare | Sequential], and [Bare
| Reverse]) out of the six conditions, which is significantly more frequent than the
conditions of the other group, there is a high chance that they might have made a
conscious effort to achieve balance among all of their ratings, and it might have
distorted the ratings on the [Reverse | Bare |MisMatch] condition towards an unfairly
higher acceptability.7

With the above discussion in mind, we propose that the experimental stimuli in
(23) are derived in the following way:

(24a) [Full | Match]
[TP [TP John-Nom the year before last US-for leave-Past-and ]

[TP Mary-Nom last year US-for leave-Past ] ]

7 This experimental setting barred Park and Kim (2021) from doing the normalization of the
observed data, i.e., z-score transformation, which is regarded as a standard procedure in accept-
ability studies in that it is to correct the potential that individual participants treat the scale differ-
ently (Schütze and Sprouse 2013). Because it is not the case that one participant saw both the tense-
matched and tense-mismatched conditions, z-scoring may not standardize those ratings to the same
normalized scale. While this is a real concern, Park and Kim also provided the z-score analyses of the
results in their footnote 5, which showed a discrepancy with the raw-score rating results in certain
cases.
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(24b) [Full | MisMatch]
[TP [TP John-Nom the year before last US-for leave-Past-and ]

[TP Mary-Nom next year US-for leave-Fut ] ]

(24c) [Bare | Match]
[TP [TP John-Nom the year before last US-for leave-ØT-and ]

[TP Mary-Nom last year US-for leave-Past ] ]

(24d) [Bare | MisMatch]
[TP [TP John-Nom the year before last US-for leave-ØT-and ]

[TP Mary-Nom next year US-for leave-Fut ] ]

(24e) [Gapping | Match]
[TP [vP John-Nom the year before last [VP Ø ] ]

[vP Mary-Nom last year [VP US-for leave ] ] Past ]

(24f) [Gapping | MisMatch]
[TP [vP John-Nom the year before last [VP Ø ] ]

[vP Mary-Nom next year [VP US-for leave ] ] Fut ]

The [Full |Match] condition in (24a) and the [Full |MisMatch] condition in (24b), both
of which involve coordination of full clauses, are acceptable because they have an
independent tense projection, i.e., TP, in each coordinated clause. Since there is no
difference in acceptability between the two conditions, it can be concluded that tense
mismatches in full coordination do not affect acceptability, as expected.

Considering the acceptability of [Bare |Match] in (24c) and [Bare |MisMatch] in
(24d), we propose that the conjunct size in bare ko-coordination is TP, similar to full
coordination. Oneminimal difference is that the first conjunct in (24c) and (24d) may
have a null tensemorpheme in T (Chung 2005b), which is independent from the overt
tense marker in the second conjunct. This null tense is interpreted, via the congru-
ence with a temporal cue (i.e., the year before last), as [Past] in both (24c) and (24d).
This analysis thus supports the claim made by Chung (2005b), Kang (2013), and Lee
and Tonhauser (2010). Since bare ko-coordination hasmissing tense information that
the parser needs to recover for a successful interpretation, the cost of such a process
will be reflected in the acceptability.8 Regarding the slightly degraded acceptability of
[Bare | Match] compared with the acceptability of [Full | Match], we suggest that

8 As suggested by a reviewer, self-paced reading (SPR) research on the processing cost of null tense
morphemes could enhance our understanding of processing null information. SPR is an online
computer-assisted research technique in which participants read sentences at a pace they control by
pressing a key. The reaction time between each keypress is recorded. Since SPR is believed to provide
insight into processes that are largely automatic (i.e., fast and unconscious), it warrants empirical
investigation. We will reserve this for future research.
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identifying the null tense information via a temporal adverbial causes a processing
difficulty.9 The tense-mismatched situation will present an additional challenge to
the parser. In this regard, we thus suggest that the tense-mismatch penalty further
lowers the acceptability of [Bare |MisMatch] compared with that of [Bare |Match].10

However, tense mismatches significantly decrease the acceptability ratings of
[Gapping |MisMatch] in (24f). The low acceptability of [Gapping |MisMatch] suggests
that themissing tense of the gapped clause in gapping, which is coordinated at the vP
level, is determined via a structural notion like c-command by the higher overt tense-
marker of the antecedent clause, thus defending the claim made by Chung (2005a)
and others (Choi 2019; Kim 2019; Park and Kim 2021).

Before concluding this section, we wish to answer the question, raised by a
reviewer, of why tense-matched gapping (= [Gapping | Match]) was more acceptable
than tense-matched bare ko-coordination (= [Bare | Match]). Although there was a
statistically significant difference of acceptability ratings between [Gapping | Match]
and [Bare |Match] (β =−0.234, SE = 0.054, t =−4.301, p < 0.01), it seems that the difference
shouldbeaddressed from theperspectiveof processing, given that bothwere judgedas
well-formed (mean: [Gapping |Match] 0.809 vs. [Bare |Match] 0.575). To be specific, we
suggest that [Bare |Match] places an extra processing challenge relative to [Gapping |
Match], which would explain the difference in acceptability. In the case of [Gapping |
Match], the tense information of two coordinated vPs was simultaneously decided by

9 Korean predicates typically require the presence of an explicit tense morpheme in various con-
texts, including coordinated clauses with ciman ‘but’ and embedded clauses. This requirement is
illustrated in the following examples:

(i) John-un ecey LA-lo ttena-ss/*ttena-ciman
John-Top yesterday LA-for leave-Past/*leave(-ØT)-but
Mary-nun ecey New York-ulo ttena-ssta.
Mary-Top yesterday New York-for leave-Past
‘John left for LA yesterday, but Mary left for New York yesterday.’

(ii) John-un emma-ka ecey paykhwacem-ul
John-Top mom-Nom yesterday department.store-Acc
pangmwunmha-yss/*pangmwunmha-tako tul-essta.
visit-Past/*visit(-ØT)-C hear-Past
‘John heard that (his) mom visited a department store yesterday.’

Itmight seem that if null tensewere always an option, interpreting the tense in these clauses based on
temporal expressions would be feasible. However, this is not the case. The actual use of null tense is
more limited than anticipated. Null tense appears to be primarily confined to bare-ko coordination.
This raises the question of why such a limitation exists. We defer this question to future research.
10 We express our gratitude to a reviewer for enhancing our analysis of the acceptability of bare ko-
coordination in comparison to full coordination.
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the tensemarker in T of the antecedent clause, as schematized in (24e) and (24f). Thus,
there was less leeway for the parser to intervene. Meanwhile, in the case of [Bare |
Match], the parser needs to interpret the null tense morpheme in the first conjunct, as
illustrated in (24c) and (24d), with other clause-internal temporal cues (i.e., the tem-
poral adverbial). This would cause a processing difficulty.

5 Conclusions

In this experimental study, we showed that tense mismatches greatly lower the
acceptability of bare ko-coordination and gapping, but not that of full coordination,
regardless of temporal order. We thus defended the claim that tense-mismatched
gapping is not acceptable in Korean (Choi 2019; Chung 2005a; Kim 2019), contra Ahn
and Cho (2006), Kim and Cho (2012), and Park (2009).We also showed that the influence
of temporal order on the acceptability of bare ko-coordination is not significant, contra
Park and Kim (2021). In addition, unlike the previous empirical studies such as Park
and Kim (2021), we provided a theoretical analysis of tense mismatches of the con-
structions at issue: full coordination, bare ko-coordination, and gapping.We accounted
for the gradable tense-mismatched phenomena of the three constructions via the
difference of conjunct sizes: For full coordination and bare ko-coordination, the
conjunct size is TP since each conjunct has an independent (overt or covert) tense T. To
bemore specific, for full coordination, there are two independent overt Ts. For bareko-
coordination, there is a null T in the first conjunct and an independent overt T in the
second conjunct. For gapping, the conjunct size is vP; there is only one T, which
c-commands both conjuncts but is located only in the second conjunct. In sum, the
tense-mismatch effects in three types of coordinate constructions are derived from
the conjunct size (i.e., height). While full coordination and bare ko-coordination allow
the tense mismatch between conjuncts, gapping does not.

Acknowledgments: We express our gratitude to the two anonymous reviewers of
the journal and all the participants at the 2022 Seminar at Korea University for their
valuable feedback and comments on the content presented in this work. Any
remaining errors are solely our responsibility.
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