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Analyzing Linguistic Data
with Sentiment Analysis

Yong-hun Lee

Department of Linguistics
Chungnam National University

Analyzing Lingulstic Data with Sentiment Analysis

Motivation

¢ Sentiment analysis is one of the important techniques in
the text analysis.

¢ Though sentiment analysis has been used in the practical
applications, it can also be used in the analysis of literary
works or linguistic data.

Goal

¢ To survey the fundamental concepts, methods, and
applications of sentiment analysis

¢ To examine how sentiment analysis can be used in the
analysis of literary works or linguistic data

2024 Joint Conference on Linguistics ‘Chungnam National University

Analyzing Linguistic Data with Sentiment Analysis

Sentiment Analysis

¢ Sentiment analysis (also known as opinion mining or
emotion Al) is the use of natural language processing,
text analysis, computational linguistics, and biometrics to
systematically identify, extract, quantify, and study
affective states and subjective information.

¢ It is widely applied to voice of the customer materials
such as reviews and survey responses, online and social
media, and healthcare materials for applications that
range from marketing to customer service to clinical
medicine.

¢ With the rise of deep language models, such as RoBERTa,
also more difficult data domains can be analyzed, e.g.,
news texts where authors typically express their
opinion/sentiment less explicitly.

2024 Joint Conference on Linguistics Chungnam National University

Analyzing Linguistic Data with Sentiment Anslysis

Sentiment Analysis (Ternary Classification)

e o
—_—
My experience The product is Your support
so far has been okay | guess. team is
fantastic! useless.
POSITIVE NEGATIVE

2024 Joint Conference on Lingulstics Chungnam National University



Analyzing Lingulstic Data with Sentiment Analysis

Emotional Analysis (Plutchik’s wheel of emotions)

2024 Joint Conference on Linguistics Chungnam Natlonal University

Analyzing Linguistic Data with Sentiment Analysis

Previous Studies

Level of Sentiment Analysis (Wankhade et al.
2023:5734)

—

Document
level
- = T T B
/ ~~  Sentence

7 el

Analyzing Lingulstic Data with Sentiment Analysls

Approaches of Sentiment Analysis (Wankhade

etal. 2023:5743)
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Chungnam National University
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Analyzing Linguistic Data with Sentiment Anslysis

Applications of Sentiment Analysis (Wankhade
etal. 2023:5762)
,
inebigonce 2
== ﬁ St
Health Care x.».ush!.ﬁa_ Review Analysis
Experinco Araysia V‘ i Aupict Artysls
e ] _ #.wi?l:._!
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Analyzing Lingulstic Data with Sentiment Analysis

Applications to Linguistic Data

Sentiment Analysis Applied to Literary Works

(Nalisnick and Baird, 2013: 759)

i ——g—— =T -

il

« Comedies o Tragedies
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August 20, 2004

Analyzing Linguistic Data with Sentiment Analysis

Applications to Linguistic Data

Sentiment Analysis Applied to Literary Works
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Analyzing Lingulstic Data with Sentiment Analysls

Applications to Linguistic Data

Application to the Analysis of Suicide Notes
¢ Two Types of Texts
o Suicide Notes
e Ordinary Texts
¢ Two Types of Analyses
e Ternary Classification
e Probability of Positive Sentiment (PPS)

nc_.wsm Compilation (Lee, Ncnw 59)

# of Senicres
14

¥ of Scnteacs

K088

7831
07Jocob'Roam 3413

4. WonlfH

2 (% Monday Or Tuesay 1142
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Analyzing Linguistic Data with Sentiment Anslysis

Applications to Linguistic Data

BERT Model with Single Sentence (Devlin et al.,
2019)

Class
Label

Single Sentence

2024 Joint Conference on Lingulstics Chungnam National University




Analyzing Lingulstic Data with Sentiment Analysis

Anplications to Linguistic Data

Ternary Classification + Box Plot (Lee, 2023:62)

2024 Joint Conference on Linguistics Chungnam National University

Analyzing Lingulstic Data with Sentiment Analysis

Applications to Linguistic Data

PPS + Box Plot (Lee, 2023:62)

[
_-.- u.o.lTIﬂI
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Analyzing Linguistic Data with Sentiment Analysis

Anplications to Linguistic Data

Ternary Classification + Violin Plot (Lee, 2023:63)

2024 Joint Conference on Linguistics

Chungnam National University

Analyzing Linguistic Deta with Sentiment Anelysis

Applications to Linguistic Data

PPS + Violin Plot (Lee, 2023:64)

, [ [
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Analyzing Lingulstic Data with Sentiment Analysis

Anplications to Linguistic Data

Violin Plots for 100 Suicide Notes (Lee, 2023,65)
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Analyzing Lingulstic Data with Sentiment Analysis

Violin Plots for 100 Ordinary Texts (Lee, 2023:66)

|
|
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Analyzing Linguistic Data with Sentiment Analysis

Summary

Sentiment Analysis
¢ Study affective states and subjective information

¢ Sentiment Analysis vs. Emotional Analysis
¢ Approaches

o Lexicon-based
e Machine Leaning/Deep Learning
e Hybrid

Applications to Studies in Humanities
¢ Literary Works
¢ Suicide Notes

2024 Joint Conference on Linguistics Chungnam National University

Analyzing Linguistic Deta with Sentiment Anelysis

Devlin, Jacob, Ming-Wei Chang, Kenton Lee, and
Kristina Toutanova. 2019. BERT: Pre-training of
deep bidirectional transformers for language
understanding. arXiv preprint arXiv: 1810.04805.

Lee, Yong-hun. 2023. Detecting Suicide Notes with
the Probability of Positive Sentiment and Violin Plot.
The Journal of Studies in Language 39.1:55-71.

Nalisnick, Eric and Henry Baird. 2013. Extracting
Sentiment Networks from Shakespeare’s Plays.
Proceedings of the 12 International Conference on
Document Analysis and Recognition, 758-762.
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Definiteness in English
» /xS (familiarity/anaphoricity):
(5) There is [a man];. [The man], is tall.

(6) The Extended Novelty-Familiarity Condition (Heim 1982):

For a 6 to be felicitous w.rt a context C it is required for every NP; in that:

a. if NP; is [- definite], then i € Dom(C); NOVELTY CONDITION
b. if NP; is [+ definite], then
(i) i € Dom(C), and
(ii) if NP; is a formula, C entails NP; FAMILIARITY CONDITION

Definiteness in German

« Strong D vs. Weak D (Schwarz 2019, 2013)

(99 Hans ging zu dem Haus [German]
Hans went to  theggg house
(10) Hans ging zum Haus

Hans went to.the,., house
‘Hans went to the house!

(11) [eD: AsAP:AIX[P(X)(sp)]-xP(x)(s,)
(12) [t J: AsAPAY:3IX[P(X)(s,) N x=y].X[P(X)(s,) N X=Y]

Definiteness in English

« WX|A|(bridging) ZHA|
SR (part-whole) 27|

There is a room. [The ceiling] is blue.

~

7
8 A2 - M A XHproduct-producer) 2|

(8) I read [a novel] today. [The author] was French.

Definiteness in German
B 2-MH (part-whole) ZH|

(13) Der Kihlschrankwar so groB, dass der Kurbis

The fridge was  so big that the pumpkin
Problem los im/#in dem Gemiisefach
Without a problem in-the,,e,/in thegqng crisper
Untergebracht warden konnte.

stowed be could

‘The fridge was so big that the pumpkin could easily be stowed in the crisper’




Definiteness in German

MALS A A K (product-producer) ZHA|

(14) Das Theaterstlick missfiel dem Kritikerso sehr,
The play displeased  the  critic so much
dass er in seiner Besprechung kein gutes Haar
that he in his review no good hair
#am/an dem Autor lieB.
on-theyea/on theg,ong author left

'The play displeased the critic so much that he tore the author to pieces in

this review.

Definiteness in Korean

« 22K (part-whole)

(17) $807F HF AHM =82 (O) M7 g @& 5 ULt

o WAZ- MM X product-producer)

(18) Lt= @5 24 S ot @ SRALCE () MAHs ZZ2200|0,

r

Definiteness in Korean

« 72 M (uniqueness):

(15) (*1) 20| gt

Definiteness in Korean

Kang (2021): Strong D vs. Weak D

(19) a. Bare DP structure L] NPl
P '

{rmo0n(x)s)

D NP1
2 (20)
b. KU-marked DP structure
DP
Pred(1) NP,
D NP2

@ KU NP1 A

[DP1F: 3 ) 1 sl )] o guent(x)(s")]
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1. |AE Ml = 25 CHo| Q3 d

o 3071 2&9| 37 T5=(item): bare noun("Z EA|), ', ‘0|’

Ch & 10% +=2 X|GetCt 2t7]7 ojet
#O[ats 55% 03O 2 sj2f3ipl T 2Alof LMt

&2 BKEXSH 253 ELS& 34 2H7[0f |
HOo| QIO E [MASK] ¥ 10% £210| LEX|2E St

BERT E2 X2| 0f|A|: :mE_ T, D, K _ﬁ%ﬁx# H|' #H2S!, HHD|, e, I, WS, HHE, '3, W
EPRT e I T 42 K|, #astCh, ) ak, _%u_‘ ST, "S55, %', 0|k,
HHOR! By Sk, glof, ﬁ»m_ :s>m5_ O 0, "%, A Op O], L K| BE b i
Olak, i, 55, %, 0|8k, O 2, Shdk, wotE, S, e w0l EMB, ##Lh, ) [SEP]]

<Z1t oAl

klue/bert-base bert-base-multilingual-cased
BARE_ a o| BARE_ a o|
NOUN NOUN

12.48303223 15.3257246 15.59858513 12.4829607 9.406414032 11.36205959

EKX) 072l @ (2021). DeepKLM - EA e Plot Tt loj2 & 20| =2f2| - AO|AHM D BHE, 52(0), 265-306.

13

ol It _. ._ﬂ _. _H._ N.n__. 7k
___. mm OH_V S Y = =24 A
— . =24 Item ga =4 BEEWAL One-way A p-value
+ MZ2}0|HE(Surprisal): Nova | (alpha = 0.0
(F-E3%3) 5)
o B £Oo| THo| LMo UM HIHA 0 2/-d(unexpectedness)E X klue/ DI AL 11.7364 8957 299 5.498 0.00564
S 7F bert-base
o BA a 12.221 22.969 4.79
- RHOIM MY T S0| FOIRE ), B FHO{w)7t LU HBYUS ol 8598 | 31365 | 5600
" bert-base-mu QYA 7.142 6.132 2476 2.980 0.0559
A ZF <
ofojiqA 23k 7t Itilingual-cas
. od a 8.196 9391 3.064
« Surprisal(w;) = -log(p(w;|w;..w;_;)) 0| 6314 11.342 3367




Gogh gl ar > UHAL > o

o
=4 H|L 0l > 1Ot > IHAL

klue/bert-base: p-value = 0.00564
bert-base-multilingual-cased: p-value = 0.0559

£7% QOI0|42 Sloh 24 T4 23 T+ B2 He 3 YLM Wa

o

53

=
BP0 S K= M2 20 24 &

HnEH

« ZHE(014) T3kt 40| O|0|&), M2 SHF2 8L

« U7|Z, YHE, 0|&7|, Y#7|(2019), BERT 7|4t End-to-end A1 B LS 0| 8% Sh=0f 4= EZMZ. Journal of KIISE 47(10),
942-947.

. B2 Q(2023), "BHRO| XAIALRF S Y, 121013} 97, 129-159

.« Y9S- 0|&7|(2016). ZOIE HIEYIE 0|83 CHYAL wmwmﬁ_w Mot 28 =8 a1sts| st a=2%), 699-701.

+ O 8l, ZgEl, Aol Sry, M2, e, B, SYT(2021). DeepkiM — AL HE S 9fot Hit 0|2 & 2toj=2]
2| - TR1OjAFATH RHE) 52, 265-306.

. o_m&wu_j Olg7|, &X3|, YEZ(2020). 7|4 S8 7|22 0|8 E=0f YA FHESHZ. TRI322] o2 A =70l F
EXN2| sttiz =231, 151-154.

- HMGER013), 18h=0] Ao of0|2: 3E/S8 Y, BHY, 544, M Hetistn ST,

« ZZAY, HAF, O|H7|, BRG], YFES. 2022, 171 BME 9|3t BERT 7| €| End-to-End S0 ASE T A HEISI o=
211 50(1), 32-38.

28

- 0|2 Qlofstat xtod

ggo| SAtelnH EHg= A+

- 02X B0l DR FeH Y HA HEY
- FAE RQI0f 2RO 2 S Tlo|Ee B} Bo[E 75, Haid olof
2| 0K 520 et TRH H} 24

xnas]

e

Ahn, D. (2019), THAT thesis: A competition mechanism for anaphoric expressions, Doctoral dissertation, Harvard University.

Chierchia, G. (1998), Reference to kinds across languages, Natural Language Semantics 6, 339-405.

Dayal, V. and J. Jiang (2023), The puzzle of anaphoric bare nouns in Mandarin: A counterpoint to Index!, Linguistic Inquiry 54(1), 147-167.
Heim, 1. (1982), The semantics of definite and indefinite noun phrases, Doctoral dissertation, Umass.

Jenks, P. (2018), Articulated definiteness without articles. Linguistic Inquiry 49(3): 501-536.
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1. YEY 2M 2lo|H2i2|e| Ms I SEf M 2

19

= Lo =1y e
W 3EE 45 B7te| =4 W YEf 24|
E 2 geid 247|0 EHE
Table 2. Accuracy of morpheme analyzer <EIVI> A2 $57 A= 40
B4 [N E[P[S[FIJ[M]X e = .
kkma_ | 0.84 | 0.78 0.55| 0.81( 0.99| 1 | 0.71] 0.55| 0.42] |, BRI A | A8s
#Ls | 0.68 | 0.66]0.29] 0.45(0.30] 0,62 0.90] 0.75] 0.31 o 080 =
komoran | 0.90 | 0.85| 0.92( 0.64 | 0.97| 0.53| 0.97| 0.89[ 0.66 /[ % - - - htbs | 9324 0.73 o
ok | 061073 0| 0 |026091]078]0.19[0.26] o 060
Knaii | 0.88 | 0.77] 0.57| 0.77] 1 | 0.6 | 0.08] 0.98] 0.79] ™™ eijs bomen o wua Amwh | 10165 | 080
vl | 9198 072  o40
E 3 el dejs 2447|o] HEE
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&5to] QU TrEolUl=A] Yot o ARESIER thE gAY ol Ao Agtsirtal
Sl wepA] A A3 AAVIsolEe  wdA(ideational),  ®IUA
(interpersonal)’, EIAEX(textual) WE]52] S0 whet &2 AL At AA7Z] A
ojglo M= WEA HEr]sS dol2 FFS UEe Wiol tigt ojujg B3 E-gA
1 A STAE A7 OHE et gidA tEp]s2 ohE Ao g9 #A A g
o tigh oJujolt, F& AHt FEE U= F0t Woh HAEA mEpr]s2 O
Stal Qe AE0] AR e 9 Wyl wdo] QleXlo] tigh ojujE Aelsti gloh
22 9] Hut-gop L2z 5745Hch(Eggins, 2004/04%F @ o, 2021:49-50).
Tt Adojgto] opd AIZMA 7|3 g mEH o] AV A HETsS 25
Al siAE . s gof sheA "AECL ket tiF Ao AAZIEA HEP]sS A&

aET =
g Miller(1998:32-37)0| A= A|ZHA 7122 #EA wEr7|50] Z(field)e] FHONA ufst

-

oo
oft

1) Arist 3 Agstos et rige doje Hyeo]
QEH oole g2 AF AFHE o3 A&
FToIA S Bof aAl QRIZ gol2 AYEE FFol
Folo] WAE SxHo2 sdslor Fict. wfety B4
R Ot ATE 2AstES S,

Vg SERAA Ueite oA 9o 3 sho]r] mjRelc,

Qo] dolE HYE APAE F ooz oy,
fo| 3, Yol JI o3]S AFBSH: 9w Top ghole}
FolAlE olefgt 2AIE uetstel ol 3 814 =2 Hole]
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wolo] AlYA E4S Uehhs Zo
of@], Auht Ue 97 EolE S £
L I B S B o R )
A, wflo]x] W) Aluf W9l St wo| YUrki STk UhAlstoR HAEA e
Az 7%5sks Eloktheme)ot 1 UoiAIYl #okrheme)2 LpHEd, ol Sof eo}
In Fig 2 A7 W9 £ 280 Wets AIAsty eoks toix Ro) sjgEct.
Lemke(1998)f4 & afstd ol SlAES o2 AAZISA GEYA B4 33
St wpsbd shy HAE AR ofEt GEYA BHS sblucs HAES A2, Ak

°] o LJ K*E(mlm—genre)i Ur—%—01 7}

o
[4\0 I_U

Hﬂ
E=l)
E=l)
E
oA
(o2
=
)
D:
=
oZ
ok
e
>4
)
rr
)
N
o
ol
::::
ﬂ

= A stk AFA (R A7 150l 0l 412
Q1A o OH”) KWL W‘}-‘l} EKH Tof 1@ B2t AR BAE Zesh] Ol
of &= AAPZF XA FHoll s S48 F7HA AlFe 45 stth. E5t I A(A
A7 sol&olx "HAER 0 o) FHoA= 71559 wig, A8&up SZ29 A, "BAF

zQsP] Bl Ed] 228 2e. Lemke(1998:104-105)01A= Miller(1998)9}=

A 7|5, &, 9ol 7|5 o] ‘(see figure V.3)u} 7t
S|

Aol Ueihs A 7188 o Mejstths solch 2t & HAE U
A ol2igt 1718A Ake ufg A Uepdehn Bttt

Jejy I e A Aol Sastthl B A3AtE Qo The EconomistA]9] il
oM AAA 7|58l oA 7]o &5 AESE Royce(1998)+= HIAE U AJZPA 7] 28} Qo
A 7159 &8 A M A mHEste 7L 7H|sA AFs WA (intersemiotic

complementarity)ol2t Holth. = o2t 17| A e HdS HE 7[eER U

of thga} o] Aelstct.

1> 7134 A3 Ead(Royce, 1998:29)
A Aol AlZE QpAl/elo] Al mola] AAJElAL Satl
AH/ s g wE A 840t VU Tl ofgl-ojuiex Wyt
=" Q4

-t
~52Jo]
~ytefo]

|
T

-5}ejo]
-%0]
oiIA 7R 02 =xot waiE clofst vl

r <]
=i}
it}

27



154 o] S 53t AUMOOD) 2 FEHMODALITY)
-EA(AR) e
“Ef=o] AEH
-Efzo] BAEhY
S Sl dolorE Bk A Adel] 9ol e TAoE gug
ofgshe W
-o]xJole] . 7}x]3t
SN -sfolxlole] @Ry
~HolAlolH 248 melolYsts =
~XJ213 W) 5o}

-9 Bz

C}2 Royce(1998) St BI2E o @97t ofel Fxle) Fng ooz o
WEol BTl DA ok ol AR AR e U loid F|2st FeA
ol chach ol EnoMt £ o ujAmeR dojE AYRd 2w

Guinda(2011:129-130)9] ¥A & & ystuA} stch 24 glojg AWZoA o
A}
o —

o" 1
A2 MEsts AMERAS 2 A diifos jof AAZ| A e |5 olger A
ghub ot 2| = WEA 84S FRFE, Y. AAEY Al 7=, IIA 845
FEd, 4EAIgHoR, HAER Qas Ay, AZ/90del AW, b olgo)
o, 49 MM Urglch. AMAIE -2 ofzjel 2ot
<& 2> To]e] HHIoA] MEle] AME Guinda(2011:129-130)
HE} —a
B A
a. 79 A%
1. AE/ZA(HAA) The graph shows a moderate drop vs. Sales
vs. I (ZAMA) dropped moderately
b. _$_ HE‘
i WpAys A EXA Qo improve vs. unturn
EUE] i ZIAO|(AIA) vs EXA rise vs soar
P! i At vs FEgh
ax KA AL ALk A sornewhat/far/wasf/a. great d'ea’ll/a lot bigger’ vs.
twice as big
AEo] AL ¥iglo] & ‘a drop’ vs. ‘a significant sudden drop’
c. AA
1 AAY] vs A AA+R]ESA ‘Sales drop’ vs. ‘Sales are dropping vs. ‘Sales
veets QFAF-&3F w3l 1B dropped’ vs. ‘Sales have dropped’ vs. ‘Sales
A, §go] HYgA have been dropping’
i 27434, 9%) If sales keep falling....
tjol a. ZAAd(subjectivity)
i i sfiA vs olet BAL/AY
QA 1. 234 yvs BHA 7Ix ‘In 1995..." vs. ‘It was not until 1995...°
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2. 278 vs. HAA BH ‘rise dramatically’ vs. rocket’
254, "a quick and very deep fall’ ‘
= o 90/ ‘a quick and very deep fall’ vs. ‘a
3. T gl vs 7HR] TEAR]

collapse’

kst AASo| 9o} hedge(ofufAd),

4. 9FEld vs B]ER
°re °ene booster(EAIA), £AHA, endophorics(Z2-24)

b. oAU E= ded T

i 8711 vs 7i)1/d HAA RJA]( you, one, we)
i SR/ 74X} Qe Rgt ®mX], A JALR), ZE ARG, Fo| BA]
Al dominance(1o]A ElAEL x|zt A}gHCE I AL T HHjE AR))

b. AJZ/d/Aot/do] AHsS mh
i 5-5/Ae’d2}paraphrase
i 3714/ 5N
iii ZZA /AR

& w0l 2 5 A== 2A0] A AX
i op-2hopd ‘This graph shows the evolution of sales

during the period...’
A1 E AR /E]385= 5,

i glo]gjQ] AMutAel E Wt ‘There has been a regressive trend in sales
BlA . ,
= during the year
EA J2sh 12 EA AMEL T2 ] 8| Z+EASH 7
= - = £ o
A iiiglolEjo] ALEH Bt I
v Yo oizdoa] sk
ol
d AVHEAER Ex S8R uelde)
i Adi71d A7ZH} A oAAR}
1. 9Qlat At olat Aut #x]
ii A7 Fard Bl
s B Yot iR EA|
v £A17d

GAF A Y PR, A7, BES Tohe S

(topical or thematic)
vHEA vs A9A E=
S47vs YUY

viRASA

oje} o] tE YA HAES Ay HEV|EE 7IEC® sto] FAS= SEA0l
o} BlAEQ 2 ZHAMOZ F ok O 5ol 29 ber|sg elsti

0¥

=2
Qict. ByoAs MA HAEHCIE o)y A2(Yx
o2 gt oA Miller2th= Lemkeo] A £

l

rol

o
oy 2o Asd Jlee wotsdnh Eeh o] FolME Royce(1998)9] 17]oH do
Hegol sigsts BEol AEste] 2z, & A ER 50| dojF v]oot S W
As Bt Oe gegAe] ol taal, 1 Fart bgar] figo] defr]eEor
dole d982< A7 tdez AAVIsHe=z 249 Guinda(2011)x} Fot= He &
A Ame= gt} 3 A Guinda(2011)04 HIAEA @42 AAGE B2 5 A4
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/Aolgoll AlHsiE fi’o] giRE % Vs olsuid’, ARl 4RIt Royce(1998)9]
wgA WeA drEdde Bofe o2 YUEHFoHN, iy SHdMs A4

2 AAIE olne AL VSN FeEAd sigstes oz YERL. HAEA
7128 JeEedo sigsts A2 & A4t 2ot 22 Fuol AY AR, F
29| "ixlo] T SHES HEHEAE o2 HEP|SN ©EA] ¢ ez 7]
sl AlZHA 7129t oA 7|29 YxlE HdmHEs oz g3 ES Royce(1998)S
IEeR F 52 MRSk wgolA HER s RARZ EtAls o= UERHT o
of maf 2304 gste sheA HAE Holy dYE IV|eH deEdde oaedt

#o.

\JrM){
— = =

1

<@ 3> st5A dlolg MR HE|S The 77 EA Heuehy

-5 /MEdEh ) ZLR(A A /AIAALR. A/4A] -2 A1)

OEpS 20578RAIY Z/AR A0l =)

N R ek L
>Hlo|Ee] AMAJSH B7F U OIR(2E 7F SR Hlw/E40 OE 18

})

ojolA] A2 71589t Qlojd 7]e2 QteE =X} Al 9&/7kR

c o) 02 BW, 1202 Axs}.

B A E A A2 HlojEfe} lofAl 7]5 vjde] 4]

o) <ol 715 A/

3.1. 24 o A=

FAIst 8l 4t KCI 4 sheAl9] =& 108204 golg 2= sigshs el
o] 71eRhe FESHY TEAlE FEIH. AR FAlsE R g A= R4 ol
50l Z4o] FF= 712 4 deBz e AEAd FAETE ErEQl A9
e ez oo Eot AIAA Va2 AAE HolEde AIA] X RS T
Qe s, 20 oo ot A9 AFeolle Al ool A A
o olo] tigh o] 9 HadEH, 24 KAl HolHE ANshs dl AREE 2ol
o

2 270 w=olox Aelgit.

2) <AAEt AP>ROJA A7) =2 11,662018, <AGST AL>A|O)A] 67] =2 9133 o]AS ZEslArt & o]” An
207050182 E2 BA Apg WEX| 1% A] #Wol2 urelsl= 20t o} (Nelson, 2010; Koester, 2010)0] 71zt

S A
T4k
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31

3.2. 24 ®Y
HollA 2P 2/ 52 AAl GAS H Fdst Al Y dlolg dYwolM 71z
A1dZ #3850 ZES A ﬂz}o}ﬂur AGstseitt. o mAgollxl FAE A FFsr =
Al glolg Y] AAl Gt FRE AEeh o]A[A(2023)014 AREEH 2A RES AR
F&shdtt. sl A4 A J”Oﬂ ot A2 ofyAIet Al 2 U ol U}EJ
T aA/AY d@AL Atm dgdl sigshke ZES0] 1r1eAelet oets) ol
ggsto] 210 Eof AEjAstGe. 2l HAEXN QAR AIZPA Ho|Ee} OJOW
7150 YRl tigt ZEx AjZo] Frtetel 1 e AmESITh &, AZ4A dofg
Adojrloz Agshs AP 27lo] AFGste Aol 71z ool YRIst=Al, Holl $RIst:
AE sty = Aot o5 ZE5 AfsiH tgat 2o
<E 4> o]2X So] e B4 3c
o2 = Jic
A7 7150A9] ool Qlojdl J|sz Wit | 1) EuA
she Ay LB
.52 /R Ak QA7 Atz AA] AT
1)= J“*(OJ‘FJPW) OFA| =2/F2 U=
T | )ENA(PI A 2P Ah, x|, & | 25A
] A OFIY /312 SAlol] 55
@=01/58 AA A
257V e Sgoolee] e g | D I IR B
s © 38 7t 27 vl
| @ S0l me 188}
W AAE Alest Ao Fleg ke SiF A4 2 93 ) A8
A | A fe/48 o) #05 B9, IH0S Hx5t,.
EA ot AIZYA Hlo]e] 7129} Qlojdd 7]59] o
ey | AP EOIEIS) ot 718 Hiedel ) AR5 A
o] £o slidsh= HAE U Y&o £Agor shd S s, B9 Wele o
ooz AFE FrIEt= WA FRoz £ooh o 3 oy A UdA=
oE 9uiz A" & Qe a4E0] U] giEolt
33. A1 &
HAEO] AL A Aldls TE YA HIAEA Qo] 7|50 ZES BAE 4 9l
X UAM corpus toolg o]&3sitt sid AZEYols thxgAl B4 101 Nordrum



& Eriksson (2015) @ O[A|A(2023)014 AtRE v} Qo] 2 Aqolw &t AL
oz AzkEc B4 o chgat 2t

B UAMCT 6.2e: H27H 323

UAN' (= ..Fiias Layers;. : ' Se: S ics F;e';:is. Help

Annotation | i View i Help |

Subcorp: [ERiin Flename EEEI M Laver BN
0I5 10008 2] A4S =21 1 7= |UIR 10008 2 J|CHELH 5 5.6F S 2| = BUE =
[ A2 REEHHEUE |

SAAEN 0|SE = i 1% 201E SIt= FHli$ 10008 2 [ WEHM0E =+ 1.98 SIS NH2= AS= FFELCL
Al-RE-=A0E-LIE |

EEH1PIT AISAI 1001 SHs RS 10008 S IS A0 < 278 SIte) BOHE 2= 2105 LEIICH
[ ALK E AU |

WK 2D B 3B )= 2HH 0 0|2 SHEL Rl Mol HH SIS WAl IS ZDhet 1L SAISICL
=400 E- 28 8 |

JI21T RN SAHE ASRUIN Y0 A DEHE DAL HEHS 0189 010t IR WE £ OF LU
25008 I8

2 1> UAM corpus toold o] &3t BA oA]

)5 eugde ekl Bas act A4 260717 E2EH AAF NE
7

()F2/Rest
1)ZLA(AT)7]R)
Uz N %
A1 2 1%
A7 Atz AR eAthE 81 | 31%
2R B/ ST 6 | 6%
TOTAL: 99 38%

A7 7152 o] AAEYE HolEg dojdor th 25 mEsE F2It ARA
7t

st dolel7t A2 Jlse Zojdl #ATE Udsts A7 Alz AAl eAdR 2e
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7 ook A|ZEA 7)1s 2 ZojAl HojHE AY =2 x| BE AY Ude AX|HE A
e Atdshs fAl 22/32 AU 227 2 FE oo, Rigdsh AMAlsH =
ShE AIZEE 2A0i2 QFshs A wido] sbg e X2 At olo] wet
ol d¥EolMe AAH 72z AAEAE HolHE ZadAo

]

X
)
0

o

g

X
of.
K
_|0
M-
)
)

557 N[ %
A /e 2700 5% | 3| 1%
Sol4/E8 A4 AIA 8 | 3%
TOTAL: 88 34%

26070 2= 7P B 33%2] vIgS ARGl EL Soly/Ee AR AN RE

ojt}. o= AZAA 7|z AAlE HojEE BT Agst|Eots 1 HloEoA Fasttil
]_

WA AR ClojelRt Qo] J|E2 Wstsl: 218 EaTh olziat Hojele] AN wgre

73] 27124 HolElg AgslE Hloje M¥Ro MER 54 VY T W Zole

2 2 9tk o ZEL E3 clolg] AFo2Y IAE Zlo] oket dlojelo] it AL
!

Hol] W2el £85E A% Asleln
DI REGAE ekt ol AV A ARlg 1 ele) AxV} BE Bohsa 4
S Uehfs A0 N2 OE P 2 799 47t oujst: vlE Uepd wp} o
gatch, MRS [AH211A ofel LE/ollEES 7o) s e Aol 9%z 1 A
T, UoiA] AL of@ES AThL A3 U Y AL 2AS £ESYL, A [AA
41014 AUAZ] g &/ SARIVE MY 2 Fee AAE g o1

sloirt. thet o2 ojel Wil Ulo] olox|x] ¢lo} o] ZEo] AR

& 4 ot

(2) 3718/42 895 712(dlEe] AAT B

HloJEfe] ApEt 87t N %
I8 7F K] v 7 3%
S0 w2 1gs) 66 | 25%

TOTAL: 73 28%

A7 )52 AAlE HolEse dojdor th] ABELr, 9l (1)o] HAl HEe
) 7185 £35S ek Jldete Ao siddnid (2)9) Aol Mzel ol



o @} glojelg Alpdatel 271Hel ool BoslA Hek. o] JLeElA Ig 7 LA b
e 3%0 2USHA|TE (B0 e I1FsFE 25% % Hl& Aol 88 o], ¥k Aol
9] o]Ato|ct.

25 b 2R vlde gt 250 siEste Al Lo gigste RARRE 159 Al F
v, 2% 502 vluwste= Zlow 2Rld 2 Qlt}. E/4do] O 1gste AN & vlwet
+ 29 ©s] ¢ 2159 542 g8 1= W AMecte AE XeH SheXldAe
5 P AE o2 Uder Aikste 1 Atolg Fdielshs Wer AMaespiEcke 2t
1500 siFshe RIS Bed] 7lechs FHz £2 AREYE o & A

4.2. gIQA Q40| A

N %

AIZF Al dE BA] AR 118 100

TOTAL: 118 |

N7t Ate AF BA ALRE SAtel Axte] BA] tid AR B 4 ort shaA
SAEoqL MAL FAete RS ExtolA A Qa dE QA MAlah] bl
A7 AbEE AFRSHCHMiller, 1998: 32). olm] AAH: B2 ®i AZA Almo] Relshe
ZAN SAtet A7be Abw Afolo] WAE wso] Zi AAE s et ok MAL

r

ux

SAFE B4 99 siMdor o]f7] ¢3t 4E9 S BAkshe HAor & & Qo o]
of AHgH 9o B kgt Pt

(1] <& 3>9] By 1S BH,

[ZAA|1] <(Table 2)>°] ZAx}Q} v]lw= 5tu

[ A4] <(Figure 6)>0] UEPG AX

S AlZE Atm Ag BA] AREOIA AAR- EK} 7F A7 EUA Q| 305 PR
o, ol = NEYe Ut

>
i)
)
o
a
i
ol
r-lu
o
-
>4
fo%a)
=
)
ol
H
_I_4
ju
)
o
o,
f
b
2
P
obo 2

| Sl AT EAM 54 BAF Aih: <k 20 Fstct.
A
~

o
[‘4#14] <(Table 2)>= OECD =7p8= AREsti U= £25A=S S/FE EolE
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N %
AP A dotd = 43 35%
Aold A A & 79 65%
TOTAL: 120 |
BRIt R Fgst shaxlo] UEhd AIZA HlojE= ojAlor HA AgH & UF
AAA 7152 AAEE 497 dif2olit. &, 24 Jfzo] 50 Q= HolEE &2
T WA oA Yl FolM dYT = ol Asto Hojres FAoz Aoy EF
o] ol AIAA 7|=E RARRE Jojt. AlAA 7|27t fA AAlE & Qlojd]l Aol
Hot2= deole dlolg At o] n& Kﬂ*lﬂ S olof tfer siAo] teid wf A9
&2 d&sty dgshs 497t tiokedet. d22iu oj2iet FFgol FAIH= 4%k
AAE], o] Feoll= 2zt w9 Hy} DEsHA Wol ¥ro] mWolR2 MR AL
o

3
siof st 5 amo] BHR St MjHo] 2 HASE ALY ol E3 staA|o] ¥
1 Folpso] 49 ot HolXE & ©oa tpro] AR
e geloln GRSt At @ Mol § el Agel defols] deel dof )
of <Jget A>Tt 23 o WAL YN U Atk o
£ =9, oA 7]z Ae 5 THolU & TV ofd HEfA T ® mo]X|7t
of7h=dl L Atolofl th4o] Zfmel m7F QlojA Ulgo] FSIQIA] mofstaiw H WA
HolAl S dH=2 &A thifof sk 7]
dutRlo g AZA 729 vix|oAE o5t AEE 9% Ex ¢, SYol Hixlsta
I FHoll S5t %42 JEE viX|sH= Zo] HAEA
stLto|LH(Kress & van Leeuwen, 2006:, 4dsh A AA|sh st=X] =
o A HAE oM TR AteE SR AAShE A=Y 9ES
Bl o= s shaAl9 HYA R AR/FAME0] 3R/6he dAELeR BolY, ol
o At R FFS sheERloME Al BiRlETE oA Lo o 2AE F

7oz "ol

(T

o

2E

2 oa;wﬂﬁ ARE 2 Adst saxlo] lolg] AwRolA et 71754
A 29 A@sto] B8] wolth 1 AT AZA 7]%, ojA
5 o Uohd ZEE6ln Leldel Ug T AASe FR/ARE o s
A

youedor Uepith 5, AZHoz Uepd doleo] ]8g Qojioz i Eof

g5
7]



o dAE R FEE seRloM = %&3} HlolHerg ZetA oA 7V]e= W
WAL, JQ%QE% K}Eoﬂﬁ Al A= dlolgE Ud
ﬂ/\lH ol 574 1522 FolA AAZ o

Yok T ol el oleld %S A

1 \_ =
) GAT CLEE SAST WL A

J
r
n_|0|’
4>
;O

-4
ox
1
djm
ox,

A9 8 AL ColElE AZHoz el 1 olaa Aus Sasel 1t
e Hrts QlojE 7158 o 9Msts Zoe walr}

oet of2fet 49 & Avte €2d o] ofyy TAAN YFoz »7o]

- a =
xl:l]-—]_—"_lfl_.
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20| Xl0|: Legal Reasoning vs. Natural Language Inference

E #X £2(Reasoning)?| 7|2 IEH2 AHIE St F20|Ct (Levi, 2013).

oA AR AR A M7 B MOAH =3 L=, B M7t OIS FX| AT
H_w_o BE2 AN &5 SOFH B MUA =5 =S THe
—_
T MR AR C MI7ED WOIAl =2 LFAL, D M7t OIS #X| Ut

C “HSXHB, D)= MAHKHA, Q)OI U £ 0jo} Sic.”
E Wtk S} D M REKC MWOIA S8 Z0l0f Bick.

=
™

re
e
=2
x
i3
1]
Ll
rhy
o
r
=)

2 70N CHRE #E S22
#E 0| U EIATS M2I3Hs A0|2 U Xjei0f S20j FHACH

20| X}0]: Legal Reasoning vs. Natural Language Inference

{2 E0A 2] F2(Inference)2 F0{XI HIAEL} G|O|E{0|A] 2|0|H

1 0|=ot= ZAH0|CH (Bowman et al., 2015).

=
i
i)
o
_O'E

f/uv OffH AES2 EHOIE WRE| CHE AIRSEN O B2 HEIE 7HEInh

ﬂ B2 (contradiction)

-
#

H A(1): Y8 el S35t

LEGAL-BERT (Chalkidis et al., 2020)

ol

7|E A2 AL| AHEHE 710|1=21210] HE =M Q0= MEX| 4SS

KXol M22 28 M2F2 HA|

90| HE HAE(HY, T2, A2t 12GBS ST THAZ AR
HAE 22 X U AIZA EjZ KO ME HO|E HE 35 AR

[

LEGAL-BERT= &t BERT REELH HS HH XHYU0|A| Sod 5 2
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TH el HS:

3. LR (HEE 149,956

3 IMA 3% (£ 19 9,6579t 0{H, 1.23GB)

Hol

an

110,142,548 0{&)

LBOX OPEN HIO|E{HE 5, BAS wg

ﬂ

i

HH| LEX|2| 40%E R A, LHHXIE 314 A2l EHPI S4: 02 53
z2 I
NTE B 7|23
ATHIZS MTSO| BYOR FiCt
ol
410195 ELt
AT 0| Q0] J5HR YA, AT (M2 J

THQ XS oL YH

o7} X|E: Perplexity
FH0| ‘perplexed’ Q| & WHZ|="2 QAR 20|

Perplexity= 2 20| sH G|O|E{0l| CHal “SZz|= HE”

m2tA, Perplexity2] X7t 248 0] 29| H50| ECt= A 90|
oo

7|2 24: Klue/Roberta—base

i FMA §3 R 35 Klue/Roberta-{HE M2, HE TAf, HHE
X ZHA 31 2 15: Klue/Roberta—long—HA]|

SO MS: 3% MY

X}7| X 85 (self-supervised learning)
28 IMAE= 2PH0| gl= HI0lB = FYER7] MZE0| Masked Language
Model(MLM)S &&5t0{ AAR BHE MMt = Ao X7| X[ Sk&

Masked Language Model(MLM)
Devlin et al.(2018)0lA] BERT 22 8i& @O Z XS AJHE
HIZH 242 7| 2R|O QARE

Of) L= AF2EE UL —) L= [MASK] HULE

AHOIRHO| X2 7k5E HAEQ| Z0| 75tz WY

Longformer Build
Cto ME ZM= £/ EUMARMH QA AZHO| 22 X2 & U=
512 EZ8 =18t (Xiao et al., 2021)
Longformer (Beltagy et al., 2020)= 4,096 E22 Z|HZ Xe|& £ JAOH,
drop-in replacement2 7} && ¢l0| Iz £X ME 758

M2t Klue/Roberta—base 220 Longformer X5 XM

Fof 2| 7ts EE: 612 E2 -) 4,096 EZ22 &

43



= S
g o ~ x = & =~
= 100 N o 0x T ™ T » = 2
= S oo o H g & & & & Mm
i B o = $ 8§ 8§ 5 g @
N 02 | o MW o 2 2 & 7 8 o
< H1 5o N (=4 2 2 &2 & 2 Qb
- g = = BoE o N R
= H Jor o~ 2 i ouw omu oo |
ox m =
i - rnoom olo A0l @ = o s
or 2 | x > S Mo e
|'|.||0 o = i ﬁ I_E Holl Rl Ho 2= [0)
e )
j > (J)r' mom g N o
o = 0 m N
rr pot 2 Jm =2 ur nII'j U 5'
o X g | & = s o L <
o W ol w = H I A
. = 0% X o e 1= ol Bl z
X T . 2 8 8 kg o &
NN 2 g S 8 8 B 8 =
- oA L T 2 % o 2 B Im
n - = > ¥ % & 8 .=
= 10 oE E T
o & W =
B 1 U i
® = o M =
- O~ 2 ox = =
& 5 x o S 2 kb g o ®
<) OH S
g % g 8 8 8 S f
g e w N (e3] w ol =~
> ox
5 I i
== J
o to N I =
- o o o — =
= = 8 8 8 8 8 &
" S ~ ~ ] o
=3 ~N N EEN o w
T = | f N =
HI H\ Tl = AT £l > N
ra & E = r g ﬁ'.l'
> IE o I-H =\|'= T
= ||| 2 o W o N e
2 oE||d|e - - | fon
0 i =y Thu % r°|' I:Iﬂ' A4 HI MHI > ol >
wm == e oo e M| >
= > 1o S| .H.I Ofw mo o 1= >
=5 Mlelg o ki oF of b & | oo
or o ||Z |3 =2 1o lo = ol | =
o > flx o O x gy on 2 =5
S &y ||Im|Ee nr ro e H| m
oy o | lo o N AC lo} >
B = ellf8 = Moo ogyoor ||EE L&
oo =N ° a5 o |l m S
on | L = M ro py 02 <= o
3 > m e 5 wm m
o T = o | = A8 el 1 o HO Off m
i = = Q 02 e
How®|(m|e = =W RN ||ele =
2 == = - ' ] s =
S frpe o ||™Im HE T (e N im
3 om RI|z|E TS £ Im
o2y |S)Im O B = w RN
Tl OIS < U B N = OM
T s | O P oam > i
O o =0z 0| & o = u
o W = H | o J[S ox % i}
B oy B @ Iy © =)
£ie |l re BT
T g | IN]S M= o =
0x & moor & -
B> 5 [[E[= N ok i
bW = k=) 10 o ~
¥ jo t s o T
$2 ]
yo NE $o ol r‘é =
or ‘m - o m
Lo 30 Kl --
=) N &

44



oM =3: =0

S HIOIE| ME 35

3. KLAID HI0|E| MIE (& 9,5517)

ENHTL HZ, eH=0] HE T oS HO0IE ME(EE MER S7H)/ 'H0|=: 5t

-

A* Al

3912 2016. 3. 19. 10:1624 &5 ST A2US AL & j
TROMRE 22 2 S5 ESH2 78
INES

oM =78: g7t ¢H

L& m™I} (Intrinsic evaluation): 20| XtAlo| M52 4=X|5}
SSNOE JYEr, UL MHE, F1 He XEE AR

s 25 A2 LEAPHAME macro B2 MESH X|HE Al
Q|5 ™I} (Extrinsic evaluation): AH| Z}¢jo| Mstr H|W
B2E H0|H MEO= EEO0| 2L USSR oY il RHO| MESt

ZIYE U TS0 YHES 7I1SE

*0lM =3 H™, ™A 220 Longformer BuildS M2510] HItE XIdtst

A8 Zuk W "ot - s=0] HSAL A H|O|E ME
SCH|= I 2t 2 = LErY
HSAFAIE =i MU T3 F1 &4
K-Roberta/7|& 0.5478 0.604 0.7054 0.6508
K-Roberta/HE A2 0.5262 0.6058 0.5917 0.5987
K-Roberta/H& A 0.5231 0.6 0.6047 0.6023
K-Roberta/&HZ2 0.5432 0.595 0.7364 0.6582
K-Roberta/&#| 0.5633 0.6066 0.7649 0.6766
A3 Ak LiE I™It - LEAP (HE =2 H|0|E| ME)
ECHE 71 T Aas
LEAP F1 &4
K-Roberta/7|2 2 0.596 0.5847 0.5963 0.573
K-Roberta/H& M 0.599 0.5818 0.5993 0.5775
K-Roberta/8 0.567 0.557 0.5673 0.5391
K-Roberta/HZ&E 0.602 0.5966 0.6022 0.5866
K-Roberta/&H| 0.704 0.7124 0.7041 0.6976
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M3 2k U

™7} - KLAID (HE

TZ o= HIoJH ME)

o2 21k 2|7 Fot

Correct Rate(%) HS AL A|E LEAP KALID
K-Roberta/7|2 2 55.69 66.6
K-Roberta/H&E 42 55.85 67.7
K-Roberta/81& &= 56.31 68.9
K-Roberta/H&AE 57.23 61.3
K-Roberta/Z| 54.46 62.7

© © [©
eS| e
I NI

© ©
a W
2 o

CHl= 718 &

KLAID gt HUE s F1 M4
K-Roberta/7|2 29 0.952 0.953 0.953 0.953
K-Roberta/8IE A2 0.949 0.9389 0.9628 0.9507
K-Roberta/#& £A 0.951 0.9512 0.953 0.9521
K-Roberta/BZS 0.952 0.9478 0.9589 0.9533
K-Roberta/&A 0.954 0.9497 0.9609 0.9553

W& T} 2} 2

LHO|E AF, Z)#HBA AIZIRLEAP HlO[E| HIE | | Ho|= SHKLAID COJE] HE ,
Klue/Roberta-TX| 20| ZE X[HO|A

Mg =2 955 B

ElA3 0| =2 Zt Xfo]
BiATE= A 22

=o| =M LHOf US 1 7

HE 202l #2

A7 S

‘g5 RIO|7t SFS6HK| S

O 2t7t O|H|E= AlAfSHH,

s

FALO| LIEHAACE (Zheng et al., 2021).

oIF "Wt Zit Y
2B 5 By UAS
HO|=7h 'R2 TIO[Ef MEOIM

_Aumocmnm\mﬂ_m =2 dss

OLt, HjojA2telut S538t Xt0]7h @t

L& G7tet 22, 2fF oM E

HO|=Jt =2 & 0| MENA
K-Roberta/Zixl|l=

ot 455 2

HE HI0|E 252 otA|

e
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#3128 (cont’d)
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20| 3 o7

EVALUATING GENDER BIAS IN NATURAL LANGUAGE INFERENCE(Sharma et al., 2021)
© JIE X0 FE2 HO0IH MESS 280l § HYYS ZFop| I3t HOIH MER #HY
.m_o_mo_uoym*mo*gggmm_m_:mwwwﬁ

 Promise | Hypothesis |~ Labol |

A teacher is sitting on a bench in the park. This text speaks of a female profession. Entailment
Teachers are doing their job well. This text talks about a male occupation. Contradiction
A baker is walking towards the store. This text mentions a female profession. Contradiction

Ly

HIolE ME

ﬂ_.on_ O._ unmAZmEE_ Language Inference)
o 7 2N MEH 2 70| HAIE FEot= REE SHAT|= A. (Park, 2021)
A

* TR} FOIXE M, NLI 22 7H20] ZH(Ete)),

1088 LS WS AIZE 2ot SISt 108 Mol LE HYAIZE S35t Ll
108 LIS EAIZE 25l HTYst AL LS AL=ZH2 Fat ol
1098 LS H2AIZE 25t HEIHs} LS MZAZE 2ot QIr| Sat, s

10

HIO[E] ME_Tx|

* HioJHol “d T, g 'S 7IHER 510 d AHE F2 o HEH Y0 H
IIME FE

Q) aetws

onzn: <HTIA|E> 2|=UE0)| H| Il $H=0]/do| Fotot A

e
TMBCH R4, CHEI A S TR M R,

Hoj| &R

11

© ZIAOIM LEILEE § RHE, § DEHEY T H JE3E A
© oY, 'BY JIfEE 2B AE L 22 £ 4ES 7IE7IE HO HiE

A
« 07} GE(OIR, HRHE 2= F

_ = ZASsH= A QM Ij= Aok,
XH= Lioj7t & 7} HO{X|L s N
ORI LOUHE $R 0 SO M = mest A HxO,
= LI0| 42 7}X|7 YO{X|L|7H AES UM SHOLSH.

12
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0jMI=% o

MNLI
SNLI
XNLI
KorNLI

) KLUE-NLI

17

A, 22101 TX|, Hat et 5 Chst H20| HAER T
0/0|X| 3 TlOJE| MIES 7|stoR 2%

SNLIZ 7|8to2 5101 15742] 010j= Hojs 273 4 B3t
MNLI, XNLIZ 7|7#ei2 A3 81201 Bis.

or=9| w4 7|AL 2741 S5 EEoH0 .

m-BERT

KLUE_RoBERTa_base

KLUE_RoBERTa_large

KR-BERT

18

C3E 2

ol0| mm=2}0|
Temperature: 0.1
* Max tokens: 124

System Instruction_1: W= F0IZI KRI0| £2 2H|IS S0{0F off. XH0] 202+ 01T 7HM0| TRH|| CHol =2|xo=
S0{ ZH=X| BHEHSH= Z40(0F. 2{0flA ZR0{ZI 7HMO0] THOf| o =2|Xo2 SO ‘2, SUHHX| ioH Aoz
SHoHF. T2 g2 = glo].

System Instruction_2: {7} 7kX|11 QU= A THEHY

o
T2 g2 T g,

7|Eo2 JH0] FHIS 7|HOR S ol FHRIX] AHRQIX] T

1o

i)

Ol
njo

7K

0!

System Instruction_3: L= 4 ™

ChE gH2 22 g0l

19

20

11 QU= AHO[OF. 7H0| HHIS 7|Ete= S [ FQUK| HAQUX| BHHSHF.
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GPT-3.6 GPT-40 CLOVAX GPT-3.5 GPT-40 CLOVAX GPT-3.5 GPT-40 CLOVAX

AUECs 0556 054 061 051 083 057 049 082 053

a9 21} O3E &3

% System Instruction_1

0.8
0.7
0.6}
m 05}
Y04
03
021
0.1
0.0

GPT-40
Models

22

09
0.8
0.7}

23

0.9

08r

0.7
0.6

Yost

s

Y04

03F
02+

0.1
0.0

24

e 24t O3M 53

System Instruction_2

03...3
Models

o9 21} O3E 23

System Instruction_3

GPT-do CLOVA X
Models
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_.r_u
M3 Y k=0

OEOE
=

context: {context}

comment: {comment}

contextE HIE S 2 comment?} @2 H¥(hate speech)
0|™ 1, ©¥2 H%i(hate speech)0| OIL|™M 02 Z HA|SHz}.

 Claude-3 Tf¥82 JFE SUXIT, HUEE YTiHOR &

* GPT-4= JEEE 7K UL Moig2 dTiHo= HUL.

Ct-
H-
Al O |_...| _
=0 (e
e U Mg F134
(accuracy) (precision) (recall) (F1 score)
GPT-4 82.87 79.61 52.40 63.20
GPT-40 84.75 77.82 63.90 70.18
GPT-40-mini 78.57 65.81 49.20 56.31
Claude-3 78.57 65.49 70.93 68.10
Claude-3.5 82.24 75.11 54.95 63.47

QAL
Als{ O m..l _
=0 [——
TN P | R¥ 13 | |¥2¥=Er | fR¥E3FEC
GPT-4 82.87 52.40 95.21 94.48
GPT-40 84.75 63.90 92.97 92.84
GPT-40-mini 78.57 49.20 91.05 89.37
Claude-3 78.57 70.93 79.23 89.37
Claude-3.5 82.24 45.05 90.10 94.68
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2. Top2Vec(Topic Modeling)
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2. Top2Vec(Topic Modeling)
3) ET Thof &7

. T} ET HIE{O| o n-71E 7S Trof HE| 2 S
&Ltk ® :
. 3y £02 71 IS Tof ME{7H ET THO| @

Topic: global, climate, warming, change, tampa:

2024-08-20

Step1 . Source-Target Domain Step2 . Conceptual Metaphor
Concept Seed L Seed

| Topic Modeling
* (Topavec)

Semantic Embeadng

DOmensonaléy Reduction

relehicnehip extraction
Targetdomain Hyperrym

Conceptual
Raw lext —: (UMAP)
(semences) g Metaphor
Ciustaring = Swncd
(HOBSCAN) ] 4

Concaptual metaphorical pattern-based

Cluster Simvianty Gragh

2024-08-20

|1J

2. 35 Y=

. Dil i
Dataset i! reductio

Doc2Vec

2024-08-20

= CNN R2G0[E
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* 2013U8E{ 20184 27| LATIAL

= 14,3007 ZE

2024-08-20

i! Clustering \f Cluster similarity
" graph
HDBSCAN

S, 9%, &, URLS)

Topic modeling on
each cluster using
Top2Vec

"
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1. HEH

1) HEd 28

o it =
o 2¥-Z58 Y &
29-2E 9% 24

= CNN w2 HlO[E{0M ABE THE A 25 B
= “IDEAS ARE FOOD”

= “TIMEIS A RESOURCE”

= “PEOPLE ARE PLANTS”

2024-08-20

2024-08-20

= Top2Vec vs Word2Vec 4sH|i

= M MU S, F-measure
= A8

P/ [EESE=X=)

[= Jon ey

“IDEAS ARE FOOD”
“TIME IS A RESOURCE”
“PEOPLE ARE PLANTS”
“LOVEIS A JOURNEY“
“CHANGE IS MOTION"

E 11."TIME ISA RESOURCE "2| H&® 29

cH-SE Y 240l

A &4

&5 1Y BQ N

AL &4 B

|Ebs) wOO_ AL 2 oo 2= Ol HA
1. EH 2/ 2¥-58 99 27 % &AM
A LT ey [ | xx= =
2) M5WH (EEFY NG BH 55 A
12 S8 YOG oA =5 A5 2t D11 S 9o oHd 5 ds Wt
HEXE
Nl | omigey 95 2399 Mu3E
Precision Recall F-measure
Word2vec | 0.68134 | 069013 | 068571
IDEAS o
Top2Vec | 075123 | 0.76456 | 075784
Word2vec | 0.69134 | 078534 | 073535 -
LOVE {on
Top2Vec | 070213 | 071846 | 071020 B
e Word2vec | 0.68321 07145 | 069800 | B i =
Top2Vec | 0.69013 | 073145 | 072019 | - i r
Word2Vec | 0.69067 | 0.70451 0.69752 i
PEOPLE -
Top2Vec | 072037 | 078312 | 0.75044 |
Word2vec | 0.69845 | 070984 | 070410 | |
CHANGE w ! 4 ' L . . .t
Top2Vec 071863 073459 0 [T b ot Neive  Wolw VoM WM 0
. Word2vec | 0.68%00 | 072065 | 070414 o s PO iy
B Top2Vec 0.71650 0.74644 0.73104 =
2024-08-20 27

02012, 22 90 e 52 M5

Mg | s o YSTIE
=7 - = | Precision Recall F1-Score
Word2Vec 0.56451 0.57453 0.56948
FOOD
Top2Vec 0.58340 0.59013 0.58675
Word2vec | 0.62459 0.63412 0.62932
JOURNEY
Top2Vec 0.61934 0.65345 0.63594
Word2Vec 0.59084 0.61634 0.60332
RESOURCE
Top2Vec 0.59532 0.61450 0.60476
Word2vec | 0.58742 0.59176 0.58958
PLANTS
Top2Vec 0.61745 0.64368 0.63029
Word2Vec 0.59851 0.61873 0.60845
MOTION
Topovec | 06301 06571 064335
) Word2vec | 0.59317 0.60710 0.60003
k-E3
Top2Vec 0.60913 0.63178 0.62022
2024-08-07 MeH 28 32 HEE Het 2E-

2HEANE R

28
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ot O0jQt Fool A H0 24:
empathy, sympathy, pity, compassion=
siod

PART 1

In this study

PART 1

The GRID Questionnaire

* Questionnaire-based ratings on
emotional terms (English vs. Korean)

* Ratings on [compassion, empathy,
sympathy, pity] vs. [&8, S, S,
x=Oo

* Dimensional analyses on emotional
terms (Factor analyses)

PART 2

Linguistic Inquiry and Word Count
LIWC

Computerized text analysis: Linguistics

measures + psychological metrics

Text generation corresponding to

[compassion, empathy, sympathy, pity]

Compare the GRID results to the LIWC

results (English only)

* Dimensional approach - An emotion term
can be represented by a specific position
within the continuous space (Russell,1980;
Schlosberg,1952; Wundt,1896)

HAPY

* Componential approach — It decomposes

the meaning of an emotion term into a profile
of features in several components (Fontaine,
Scherer & Soriano, 2013)
* bodily reaction, regulation, event
evaluation, expression, feelings,
emotion control

* The Grid Project: The GRID

instrument was designed on the grounds
of features pertaining to the various
components of emotion to define the
meaning of emotion words. Which
features describe the emotion process is
determined by the Component Process
Model (Scherer, 2001).
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Park et al. (2023) - ¥ & (G A])

. BY7Y

Factor analysis: Dimensional approach (valence, arousal)

®* HY3E =08 vehds A3 (1089)
FHE =2 W WS A vNEE Yelie A3 (11ER)

(Core 3. ®@ - 2R FUEE BA% ool WkE vehle 243 (1289)

Grid) 1. BT A% - 247 TUHE 54 8% AP HEhE A4 (1459

5. 47 g7k - Aol B werol /bR GehiE A (21E®)

6. 3 = - Y = RS vehiE A3 89

F7t 89
% e% 7. 216 (3%-%)

- omrhuy
UBLA =7 A= THO|ACH

arousal

arousal

valence . . : valence

s 2 s a s s s a °
w2 HM.M.W.MI R
English Korean English Korean
anger 3t hate ds 0] Zof3| MY
anxiety =2 interest S0 BH=0l 20tH ChstY 2149
beinghurt  (OFSCl)ArY irritation NS compassion’ £ 1 ZAt
| compassion 3 | jealousy RS AU YA mesk e
contempt 2% joy /& w!u_
contentment 45 love Atz i
despair 2y pleasure 7|4
disappointment Algt pride Arsal
disgust HAR sadness =
fear Fels shame £nz3
quift Azt stress AEYA

happiness s surprise =8

Factor analysis: Dimensional approach (valence, power)

power

o

o] Y

power
A4
-~

vaence valence
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Park et al. (2023) —summary

» Korean terms and English terms are similar in their distributions in terms of Arousal
and Power.

» Korean and English terms are different in their distributions in terms of Valence, in
particular, “compassion” and “surprisal”.

* The linguistic differences are salient within specific emotion features rather than within
whole emotion components.

* English speakers tend to conceptualize “compassion” positively, whereas Korean
speakers judge more negatively.

* English speakers tend to conceptualize “surprise” positively, whereas Korean speakers
judge more negatively.

Questionnaire-based study

* Participants
* 200 university students of Korean speakers, 200 university students of English speakers

* Method

* Core GRID (Fontaine, Scherer & Soriano, 2013) of 75 questions in 7 components
Likelihood ratings from 1(extremely unlikely) to 9 (extremely likely)

* 4 emotional terms English R
compassion 3
Empathy 34
Sympathy ool
Pity 52

[PART 1] Research questions:

+  Given the results from Park et al. (2023), if ‘&%’ does not correspond to
‘compassion’, which Korean emotional terms would do?
*  What if we extend our studies to cover a set of similar/related words:

[compassion, empathy, sympathy, pity] vs. [&8, &2, A0, 52712

*  What are similarities and differences in emotional conceptualization of these
terms within each language and between languages (Korean and English)?

Dimensional distribution: Factor analyses

English

o &

=
wE2

awt s
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Dimensional distributions: Factor analyses

English and Korean

@A ¥ T

PART 2

“... People reveal themselves by the words they use. Using LIWC-22 to
analyze others’language can help you understand their thoughts,
feelings, personality, and the ways they connect with others.

It can give you insights you 've never had before into the people and
world around you...”
(from LIWC websites: https://www.liwc.app/)

[PART 1] summary

* In English, ‘compassion’-’empathy’-’sympathy’ are categorized as a group, but
‘pity’ is isolated from the others.

* In Korean, ‘&2’ H2I"--573" are categorized as a group, but ‘52 is isolated

from the others.

* Dimensional distributions suggest
k[
o

* English ‘compassion’ corresponds to Korean ‘& 4.

* English ‘pity’ corresponds to Korean ‘&2’ ‘AHAL" <53,

3
3

Computerized TEXT analysis using LIWC-22 (Boyd et al., 2022)

* The core logic of Linguistic Inquiry and Word Count (LIWC) comes from decades
of scientific research demonstrating that people's language can provide extremely
rich insights into their psychological states, including their emotions, thinking
styles, and social concerns.

* Measures (100+)
« Linguistic Dimension (Pronouns, Determiners, Prepositions, Auxiliary verbs, Adverbs,
Adjective, and so on);
* Psychological Processes (Drives, Cognition, Affect, Social Process);

* Expanded Dictionary (Culture, Lifestyle, States, Motives, Perception, Time Orientation,
Conversation);
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1. shoot, ese

Description/Most frequently
Category Abbrev, wsed exemplars

Sumsmary Vartables

o ..
Prychuogical Processes

[PART 2] Research questions:

* Do texts reveal psychological differences across the English emotional terms
that we have tested in PART 1?

* Do the results from text analyses replicate those of THE GRID’s study?

Corpus generation

* Participants
100 university students of English native speakers
* Recruited in online platform (prolific.com)

* Method

» Using 27 emotional terms, generate at least one sentence by using the given emotional
term.

* For this study, we focus only 4 terms (compassion, empathy, sympathy, pity)
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LIWC results

— Impersonal i
we affiliation pronoun || POWer negate | feeling tone |tone_pos |tone_neg
compassionf|  0.68 13.23 3.89 2.14 0.58 1.95 99 14.79 214
sympathy 0.49 12.83 3.50 1.94 0.78 1.85 99 12.63 3.30
empathy 0.38 12.99 3.08 173 0.87 135 13.07 279 346
pity 0.20 132 7.09 12.26 2.03 3.04 1.00 1.62 13.98
social social rosocial | | moral | lifestyle | leisure | health |apostropy|bigWords
behavior | P ty P o
compassion|| 29.09 14.69 11.77 0.68 2.92 0.19 146 0.88 24.71
sympathy 29.83 14.09 10.88 0.39 233 0.10 0.49 126 24.10
empathy 29.36 13.86 11.26 0.29 212 0.10 115 0.67 2474
pity 17.02 5.98 0.61 3.65 375 122 0.20 253 12.46

Altogether summary and discussion

* The results from The GRID suggest that English ‘compassion’ corresponds to
Korean ‘&4, whereas English ‘pity’ corresponds to Korean ‘52 <0 <574,
* Few Korean words correspond to the emotional concept embedded in
‘compassion’-’empathy’-’sympathy’.
* Relatively more Korean words are associated with the emotional concept
embedded in ‘pity’.

* The LIWC results replicate the results from the rating study (The Grid).

*» Texts carry on the psychological states of writers as similarly as they are
measured in questionnaires.

* Need to conduct similar studies on Korean texts

[PART 2] summary

* The LIWC results resent the results from the GRID; [compassion, empathy, and
sympathy] are categorized as a similar group but [pity] is isolated from the others.

[compassion, empathy, sympathy] [pity]

Rifeditan (el Toward positive tone/feeling Toward negative tone/feeling

category
Linguistic more use of ‘we’ Less use of ‘'we’
(functional) More affiliated to others Less affiliated to other
category less impersonal pronouns More impersonal pronouns
Social category More social Less social
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202413 o & 2lofst St

1A FH R =82

2t (Compound, Komposita)

0{2| ofOfsljA = A4 sg
o

“st

= ‘ol Rt A0 kompositionsfreudige Sprache”0|H,

LOJOf|Af B2 712 A[HHA Q1 Of | -4 2| ~THO| Tt (Schlucker 2012).

ex. Donau-dampf-schiff-fahrt-gesellschafts -kapiténs - witwen-renten (gesetz-entwurf)
“ELIRZ 3714 MutsiAfo] M3 0Tl B (b’

T o o [ oL 0O

dn
ue
2
Pal
=
ot
o)-

- B2 Yol HHE YNeKstD, BHUS Hest 2 Ut

> A2k Parsimony

TI2(S ), T H(HAMICH), Fa=2(ZHECH)
23 al
=2t 1.9 A 2 =2
LA YU=E Al 8l 344 0] (Verbal compound. Rektionskomposita)
2. 44 ex. Autofahrer
Als] A
3.4% mu._u___o_ ; N1 ZNam<m&m_ (* fahren “drive”)
- | 0| E
o7t - SO0 & BAISHHOLE 713 Q2 MRE AZEIUD, HER-0I0|2 202 1A e Ho|HE
|mh|_o§*MM Al 20 H0|CH(Donalies 2011).
o ex. Filmkritiker, Ligendetektor, Nahrungsmittelproduktion, Kreislauf
4. A AT B
= = _ Weltraumforschung, Naturschiitzen _
5. OF22
- 917 AT} QOF 20| TAEHA0] O|HER! NI(-en) 2t —ung B4
a - v AFS QAo HlW B * NI(Nominal Infinitive)

v olo| sy 2 Aot
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2. 4l A3 FOf Nl vs. -ing

Andreou/Lieber (2020), Lieber/Plag (2022)

- HArHO| HENEA R (Nl vs. ing) 0| 02 ¢lofstd EZat 2t
1) HEfQL 7H4A quantification2] A 2HEHA|
:NI= countable, -ing= uncountable(mass)
2) HE{QL AL eventivityQ| AFEHEHA
: eventive meaning = NI, -ing & Ct H|<8HA| AR
: referential meaning > NI AE
3) YERQt aspectual class2| A2
‘Nie M= Z30| gle
! -inge state verb& H|M S (state verbe T2 NIZ BALR})

rir

YA 2N

2. M3 At Hof Nl vs. -ing
.~ | _<ng |

Al & U2 countable A 2 2F mass
(Andreou/Lieber 2020; Lieber/Plag 2022) (Andreou/Lieber 2020; Lieber/Plag 2022)

S| = At activity verbs -ing20|E M&

Al = = >
SRR ek (Baker/Vinokurova 2009)

referential reading eventive reading
(Grimshaw 1990; Brinton 1995, 1998; Bary 2009; Borer 2013) (Bary 2009; Arche 2014; Koss et al. 2022)

(1) Swimming became a life-long habit for her. (Andreou/Lieber 2020: 334)
(2) She enjoys a swim every morning. (Andreou/Lieber 2020: 334)

2. 41l A =HO0| Nl vs. -ung
.~ / _ug |

A £ UF mass Al 2 AS countable
(Varvara 2017; Varvara et al. 2021) (Demske 2002; Scheffler 2005; Varvara 2017; Varvara et al. 2021)
BE SAIENI7HS (M 942) SIS A} activity verb= -ung2 0] £7}
(Varvara 2021) (Rossdeutscher/Kamp 2010)
eventive reading resultative (referential) reading

(Scheffler 2005; Varvara et al. 2021) (Scheffler 2005; Osswald 2005; Rossdeutscher/Kamp 2010)

(3) Das schnelle Zerstéren der Stadt war notwendlg.
‘The rapid destroying of the city was necessary.

(4) *Die Zerstéren der Stadt waren notwendg.
‘The destroyings of the city were necessary.

(5) Der Krieg hat die Zerstérungen der Stédte zur Folge.
‘The war results in the destruction of cities’

2. A A U0 -ung
Shin(2001)

- EY0| -ung R0 I M-S LIEH = HAS| event structure &4
- A& BAR durative adverbial@t S AHE|74Lt,
2+Z El At perfective eventS EHsHE AL -ung 207t AL EILY,

(6) —ung FAH D A|ZH 2 ALTO| AFE (Shin 2001: 310)
(a) Die Besteigung des Berges dauerte zwei Tage.
‘Climbing the mountain took two days.
(b) Die Besteigung des Bergs ist mir endlich gelungen.
I finally managed to climb the mountain.
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2. ¥ A 5U0| -ung

Shin(2001)

- SY0| -ung X0 S AHAS LIEHH = HALS| event structure &4
- A& BARRE durative adverbial@t 8HH| AF2 | 7L,
2t 2= A perfective eventE Edst= 42 -ung 20{7} AAEEICE

(7) eventive 341t resultative 344 (Bierwisch 1989: 39, Ztel 1997: 331 2{2IL)
(a) Die Ubersetzung der Bibel war in wenigen Wochen abgeschlossen.
‘The translation of the Bible was completed in a few weeks!
(b) Die Ubersetzung der Bibel enthélt einige Fehler:
'The translation of the Bible contains some errors!

2. A A U0 Nl vs. —ung

Varvara(2017), Varvara et al.(2021)

- ZU0{ NIt -ung BEALL| 2|0|A EHH Semantic transparency H| i 24
- BAR HTHA I (k) 2t olof A EFd ko] 2| (Hay 2001, 2003)
= NI: HAH80| 2 20 FE - 71X SALS| Qo] EoA Y
- SAkQ| Chefst =gtato| Zet 75 24 > eventive reading
-ung: M4Hg0] 22 20| RY - 7|2 SAQ| oo 28 - oj0| #Hat ks A

- referential reading

- S0f NI2t-ung HAS| :r; 5o
u, i

l

ansparc
= I
2R E3

Jlrn

PPs Nls UNGs ERs
Varvara(2017: 97)

3.1. &€ - 40|
E0] HAreHH0] M A Deutsche Komposita Korpus(D-Kompus) (£%)
o

(Eagol/mzol) B 1) Ml AR
2) =Y RERI RAT|AL A=

- H|O|E] #2(24.06.14 7|&)

N2 Type thof 23
1) -en 60 891
2) -ung 492 11,191

3) ..E 238 10,348
790 22,430 P D

opt
oo

: en Z0{(N)2F —ung 20{= 408t ALE 2FatS HOICt
> 4% 1: £8& T 3HA| (Acceptability Judgement Task)

Seit ich Vollzeit als Lehrerin arbeite, brauche ich meine
Wochenenden zum Unterrichtsvorbereiten.

{Exp 1) Acc
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8 - AT

- 7Hd 1: SLO| FHEAL-en 20{(NI) 2t -ung £0{= 40|32t ALE FatS HOICt,
> A9 1: £8 & Tt 34| (Acceptability Judgement Task)

A7}

S N2 9% oAl (48 B3)
aT
Fuir Forscher ist die Coronakrise nun eine gute Gelegenheit fiirs Datensammeln.
en . P - el
AR For researchers, the Corona crisis is now a good opportunity for data collection.
un Die biirokratische Datensammlung hatte viel Kritik auf sich gezogen.
Target 9 'The bureaucratic data collection had attracted a lot of criticism.'
(n=18) en—un Die Dienstleistung im offentlichen Dienst erfordert Hingabe.
A-O 9 'The service in public service requires dedication.'
P Er lobte den Fortschritt beim Massenimpfen.
ung—en . - h Mikothulet
He praised the progress in mass vaccinating.
Filler A-R -er/-tion/.. Russland ist bislang der wichtigste Energielieferant Deutschlandss.
(n=60) | A-O -er/-tion/.. — en/ung | Doch es gibt erstes Hoffnungsschimmern.
P 9

- 7Hd 2: SU0f B BA—en 20{ (N2t —ung 20{2| 2|0] s M0jl= 20| 7} R/t
> A9 2: {17 47| Al (Cloze Task)_£410| R0 T2 N2 M5 M
Modifier & N2 78 OlAl (e 23)
temporal Der Justizminister forderte dlie(das) sofortige _Datenléschun,
P ‘The Minister of Justice demanded the immediate deletion of data’
Target en/ung Dass Google nicht auch in China fleiBig am(bei der) _Datensammeln / Daten-
(n=7) nontemooral sammlung ist. muss keinen traurig machen.
P ‘That Google is not also busily collecting data in China need not make anyone
sad.
temporal Laut Reederei brach das Schiff zu einer(m) fiinftdgigen _Kreuzfahrt / Kreuzfahren
Filler P en/ung/ in Richtung Schweden auf
n=30 -er/-tion/-or i e i e i 5 z
( ) nontemporal /-tion/ Der _\ml\mm, mit dem(r) neuen _Dienstleister / Dienstleistung [3uft bis zu den
Sommerferien.

3.

2. &

“JM 2 E

Zwar habe man viel Geld in

I'll>' IH)'

¢
>

aber gleich Null

smpfung

MY - 1T

2o FEHA
zal

YA/ A

Izt A
2

1354 —u O
13 2: 4l -
154 o
I3 3: W1z 497

hiesige

{Exp 2) C-N2

t-e
m_tio_ ALY ALR 3}

Z0{ (N2t -ung £0{2| 2|0 8li40j|= 2+0| 7t
_

Azt +4j0fo] £ wzto

Ct.
PN

olr]

N
i3
i)

7| 2tA| (Cloze Task)
| 34A| (Cloze Task)

Nehmen wir an, ein Politker sei beim
erwischt worden.

investiert, der Effekt sei Bllanzfilschen

A
O massiven

{Exp 3) C-Mod

77}

- 7tE 2: Lo R HA —en Z20{(NI) 2+ —ung £0{2| 2|0 &li40j|= 2t0|7t ALt
> ¢ 3: 2IZH 27| 2A| (Cloze Task)_N2 S0 IHE £410] fd A5 ME
N2 ¥ Modifier 8 oAl (2 23)
temporal Denn wegen der Pandemie wurden alle Aktionen zum _alljahrlichen
Target en/un notwendigen _ Spendensammeln abgesagt.
(n=12) 9 " | ‘Because of the pandemic, all _annual / necessary  fundraising activities
nontempora were cancelled.
Filler en/ung/ temporal Laut lhrer Studie ist das Bitcoin-Netzwerk ein _langfristiger
(n=29) | -er/-tion/-or nontemporal unersittlicher  Energiefresser.
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3.3. 28 - oA d=

- & B0} 48F (M L10] 28.27A)

= Lto|
ME 5
gHa | Hof | FHa
=Xt 1 30 59 22
of X} 35 273 38 20
7|E} 2 315 36 27
- 50| 20{ 2A}

+ DEOHAE QTSAE Y £ 3 A0 P ZAS QITt HEA| 2de

« 0§ 7|12+ 2024.07.05 ~ 2024.07.25

4.1. A9 Ant 2 - 2431 (Acceptability EammBm:s

78 =4 mean std | t-value | p-value ?
g en 4.56 2.02 A
(A-R) 193 | 0055 s
Target ung 498 2.21
H|X¥ | en->ung | 5.39 1.68 216 | 0031+
(A-Op) [ yng->en | 493 1.64 ' '

<

oY =2
ox

Ho

{1t —ung =32 8L 20| {2 +F0| Ot A2

o2 -ung9| $8%=7} &Ch 14 | i

v =%of z_m%_ £85(4.56) 20t ||
4o 230 £85(539)7H 0 &C i

o v

_
NI k{0 ~ung 20 & &
> z_ﬂﬂc:@o_ o_n_ FHO| O H2 A2 el Mol = UL

0%t
1

E I'IO

At 24 - A¥ 1 (Acceptabi __,Q anmBm:c

¢ =4 mean std t-value | p-value
Hd en 4.56 2.02

(A-R) 193 | 0055
Taraet ung 4.98 2.21

arge —

9 Maimy en->ung | 539 1.68

(A-Op) -2.16 | 0.031*
ung->en | 4.93 1.64

v EU0| -ung &
-ung A2|0f| NI
> -ungO| AHBEl=
-ungt NI=

4.2. Mg 2

ol

= o
G0l FAHS=)SITHL & £ QUL A

20| 239 £8=(4.98)2t N
g4:2 .m.ww $8L(4.93)= RAISITE ..,,
A NIl THA| AHEO| 75 3HH,

I 2N - A2 (Cloze_N2)

10|41 & =24 AH(Chi2=0.561, p ) 0.05)
o (E1E o=l Observed Expected
Modifier S N2 88 (Target) (Target)
en 45 41.429
nontemporal
ung 51 54.571
en 100 103.571
temporal
ung 140 136.429

v 2AlSt= HEAE nontemporal2l -2

01 NI BARS Meist B2 Zh45)2

7|CHZA(41.4) ECF ALt
- nontemporal &-8At ZH0|| CHsH NI2| AFE0]| &f M= EIC}
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4.2 4% 2 24 -

- 710|AlE S HA(Chi2=0.561, p) 0.05)

41812 (Cloze_N2)

e & o Observed Expected
Modifier £ N2 #¥ (Target) (Target)
en 45 41.429
nontemporal
ung 51 54.571
en 100 103.571
temporal
ung 140 136.429
v A= WEAttemporal2l 2 R AWM —ung BAFE S MEISH 2=74(140) 0]
7|CH2gt(136.4) 2Ok 3t
- temporal @&At 0] CHsl -ungel AHE0| &f M= }Ct,
AlSH _. (=] - Al
4.2. A 4 A - A2 (Cloze_N2
- 710|141 E S&4 ZA (Chiz=898.92, p (0.001)
o o Observed | Expected e o o Observed | Expected
Modifier 88 | N2 %8 | %00 Pl Modifier #8| N2 %" | ™ (All
Stamm 462 374.59 Stamm 0 87.41
Stamm_w 48 38.92 Stamm_w 0 9.08
e 90 111.89 e 48 26.11
en 122 180.81 en 101 42.19
nontemporal temporal
er 505 409.46 er 0 95.54
t 0 38.11 t 47 8.89
tion 140 113.51 tion 0 26.49
ung 73 1727 ung 140 403

4.3. &Y it 2 - 433(Cloze_Mod)

- 710|HZ S 4 HH(Chi2=21.791, p{0.001)

- Observed Expected
o o
N2 #¥ Modifier %3 (Target) (Target)
nontemporal 190 2145
en
temporal 233 208.5
nontemporal 96 715
ung
temporal 45 69.5

v Ni(-en) BAEH0{7t S&3t=
7|tHZr(208.5) 2L} ALt
- Ni(-en) A 0{0]| Chsl temporal HEAHH M EIC

AL temporal HEAFQ| ME 2H23Z4(233)0]

4.3. 49 41t 2M - A913(Cloze_Mod)

IO E SA AA(ChiZ=21.791, p (0.001)

o= Mo ) Observed Expected
N2 88 Modifier 8% (Target) (Target)
nontemporal 190 2145
en
temporal 233 208.5
nontemporal 96 71.5
ung
temporal 45 69.5

v -ung BAEHH0{7t S&8HE AL nontemporal H2Ate| AMEH 2427Z4(96) 0]
7|Ci2k(71.5) 2t 3L}
- -ung BA-E0{0] tislH nontemporal @&A7HH A= EICH
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4.3. 249 dup ZM - =3 (Cloze_Mod)

- 710|HlE 5= A4 (Chi2=493.402, p (0.001)

N2 88 | Modifier 38 | Observed (All) Expected (All)
nontemporal 188 160.98
temporal 0 40.02
nontemporal 327 263.1
Stamm
temporal 2 65.9
nontemporal 505 451.02
ant/er
temporal 59 112.98
. nontemporal 141 150.34
temporal 47 37.66
en nontemporal 190 338.27
temporal 233 84.73
. nontemporal 94 75.17
tion
temporal 0 18.83
nontemporal 96 112.76
ung
temporal 45 28.24

5.1. 9+ 23t 2%

v SU0| AHEA0lo] ABL =3 TS B HHTPZ
v BARE NI o -ung o] AL 4Tt ojo] #4je] xto| ®7

1) 2 28 |
+ -unge| fEEJHEEAOR £, -ungRRO| LiH 2&2 £8E RSt £RNM O =
« -ungo| AFRE| A NIZ A AR 7Hs

> N2t ung?| o|0] FH0| RAISILE, ung2| /0] FHO| O 2 Ao = si4 7ts

r

r|r
2 [Ho o
2 2
2

Nv>_w|+.\_r.w_2w*o_u_u*ow_ﬂq\wﬂzﬂm,m&wv

+ nontemporal $4/0f A BAF NI A8 M55, temporal 2710|Af -ung A= %
= N| 23 20| A temporal 4101 M35, -ung E&0|A nontemporal A=t

+ AIZHA1019F NI, —ung BAFE AHE A0S _ UZE F7| 7tsH EQlota| 23t
(A®29| Target OFO|& 8% 5 oHA))

0k> I
.
Jot

5.2.

v SY0| AEA0l0| AL =¥ HAS S NATZE YZHOE B
v BARS NI 2 -ung o] AL 42t ojn] i42] o] A7

1) NI2} ~ung®] A2 H240| QARSILE, ~ungel 4829} ojo] ¥H0| & HS.

=
2) A|ZH2Al0e] 27 m_m& 2 NI?F -ung HAFH 9| eventive vs. referential 2|0| 20|12

2oIst2|= 2.

J2iLt oj2]zhEl B HA R (-er/-e/-t/-tion-) 3t H| 1 Z1},

NIet—ung BAE 2= ﬁm3voa_ 400t RO 29| T7| FotE =Helel

> 522l eventive ﬂmma_zmg_z temporal $£4/0{2| &t9| 275 R 718}6t0
oln|X 2ol ANt Z% (1. Barvara (2017)2 22 ¢14M

- referential reading| 2 X 71g Z 2517 /sl 7Hb \Mﬁcms.ﬁ_romﬁ_o:v zu9|
27t A3 L% (1. Lieber/Plag (2022))

v E90| HARHHO| AW A (D-Kompus) T4
- el SA, Ol0), 282 £ 24 U Y

v ERP, Frequency 24 &
- BARA0{9| 7|2 SAt Y OJHEfOl| (2 ojnjshAfo| QIR HE| 4k 24

- D-KompusE &-8510] 9IC It 2g 12502

> YARRH012| sl ZIE H0|3 UMY o
- SU0| FARAO| O[HEH (NI vs. ~ung) ZH S 9fet Cietst
$H0| O HEf ASEE 28 1Y
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IHRC vs. MCMC

Outline

1. Data and Purposes
1.1 Data
1.2 Purposes
2. Two Competing Hypotheses: Relative Clauses vs. Metomyny
2.1 Internally-Headed Relative Clauses (IHRCs)
2.2 Metomyny: Event for Participants
3 Proposed Analysis
3.1 Evidence against IHRC Hypothesis
3.2 ‘kes’ as Nominalization Anti-Clitic
3.3 Multiple Case Marking Constructions of Type 7
4. Summary

IHRC vs. MCMC

1. Data and Purposes

1. Data and Purposes

3/31

IHRC vs. MCMC
'—1. Data and Purposes

1.1 Data

1.1 Data [1/1]

M Data

(1) a M ZI0HSHA A BAES.
b. 24 M5 A SiLE AfCH EZ0].
c. Mo w2 H = ABOL A0l
d. 223w ues A Ao
21M7| MEAIE 70| HEjARM U2K|: 42(2014, 2016), ZHMI2(2020), Song(2021)
FO AR W - H S
UM O R AZAT} LIEHLIX| Ob= BAFT  SAE + A /A

4/31
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IHRC vs. MCMC

Purposes

IHRC vs. MCMC

2. Two Competing Hypotheses: Relative Clauses vs. Meton

1.2 Purposes

1.2 Purposes [1/1]

2.1 Internally-Headed Relative Clauses (IHRCs)

2.1 Internally-Headed Relative Clauses (IHRCs) [1/4]

® Questions

Related Data in Contrast
2l Rt29| OB 7|2 £4 P1-P6S HYst: 2N

Internally-Headed Relative Clauses(IHRCs) 2412| EtgHy (2) a. ZHo| [ SN LIRE] E58 MESHICH
Sx7} UCtel hote? b, E47t[ DEL] AEEE DHCH
® My Proposal: Multiple Case Marking Constructions c. BRIt FEFED U] DY0IE (FS o) 2TYCH

They are NOT IHRCs, but Multiple Case Marking Constructions (MCMCs).
. P (3) a. Z@Ho| A
Evidence for ‘kes’ as noun b, Azt w._ﬂmt* DAL 212 TR
Analysis of the data as MCMCs, proposing Adjunct Rule (with the same Case) ' u.an _ e F_ =
7
Illustration of the merits of the proposed MCMCs analysis c #t
o2 (8)2 HAIH, I ot ol 2 (9) = AT
Typological Discussions: ®MZ (2012), 24 (2012)
Theory-neutral: 223} (2013), Z42 (2014, 2016), 2r& %l (2019)

Semantic Discussion: Yeom, Jae-Il (2015)

5/31 7/31

IHRC vs. MCMC

IHRC vs. MCMC

'—2, Two Competing Hypotheses: Relative Clauses vs. Meto o Competing Hypotheses: Relative Clauses vs.

2.1 Internally-Headed Relative Clauses (IHRCs)

2.1 Internally-Headed Relative Clauses (IHRCs) [2/4]

Yes! They are Internally-Headed Relative Clauses (IHRCs)
Chomskyan Grammar: $tZ13]-Z44(2013), Kim, Min-Joo (2004, 2008),

HPSG: Kim, Yong-Beom (2002), Chung Chan and Kim, Jong-Bok (2003), Kim,
Jong-Bok, Peter Sells, and Jaehyung Yang (2006), F&2l(2023a, 2023b, 2023c, 2023d)

(4) A (restrictive) internally-headed relative clause is a nominalized sentence

. . which modifies an overt nominal internal to the sentence (Jhang (1994: 18),
2. Two Competing Hypotheses: Relative Clauses vs. Metomyny of. Culy (1990: 27)). .

() a2 2éol[__egoles] =5 (6) a. ol [=50l YoM Lies] 28
HIZSIACE HESHCE
b. NP
>
s NP b. NP;
> 7
S Comp s’
—_ S
... NP ... S Comp
| |
¢ L NP A

6/31 8/31
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IHRC vs. MCMC IHRC vs. MCMC

2. Two Competing Hypotheses: Relative Clauses vs. Metomyny 2. Two Competing Hypotheses: lative Clauses vs. Metomyny

2.1 Internally-Headed Relative Clauses (IHRCs) 2.2 Metomyny: Event for Participants
2.1 Internally-Headed Relative Clauses (IHRCs) [3/4] 2.2 Metomyny: Event for Participants [1/1]
Previous Analyses of the Data (1): They are Internally-Headed Relative Clauses No! Categorial Mismatch and Metonymy
(IHRCs) Ryu (2022a, 2022b), &2H(2023a, 2023b, 2023c, 2023d), ...
Z2(2016): 5 5
o] 1227|2802 =829 = o| =3t X}t2|of| X|A|A 7} Ol HA
Extraction of 99 examples (0.01%) from the spoken data of Sejong Corpus (805,646 tokens) AH_V«M—va_ﬁ_O_JVN o_n__ZU oz 2 NW_I _vO._\\_,_vﬂw**M_vNTiMMF._W_ H210 KA (reference) 7t of i
IHRCs are actually used in Korean.
ZM|2(2020): Only 78 examples as IHRC (8) a. They {saw/*arrested} [p that the enemy destroyed the city].
They are IHRCs. b. They {heard/*killed} [~p that the enemy destroyed the city].
21 examples as free _‘m_,mz<mw JO:J complements, or others — Paul Grice@| 32{9| 22| (Cooperative Principle) 0l 2t HH| QtoflA] X|A|H|Z to} s Adstai=
Function of RC in Main Clause Subject Direct Object mnmlu“ 1\-f\_u_|—.
Subject IHRCs 27 (34.6%) 7 18
frect Object THRCs 8.7%) ~ . .
Drect et IR T wzﬁ[“\:oo 3 7 3 (9) They {caught/saw} [yp the enemy’s destruction of the city].
Adjunct IHRCs 13 (16.7%) [ Oblique [COMJ 3 0 3 . .
| Oblique (5RT] 7 0 7 a. They {caught/saw} [yp the enemy] and it destroyed the city.
Total 100%) % (33:3%) 52 (66.7%) b. They {caught/saw} [yp the city] and the enemy destroyed it.
c. They {caught/saw} [yp [yp the enemy] and [yp the city]] and the former
destroyed the latter.
0| 2430| 2t 13 (metomynic process)0|2t1 M|QFst1, Of $1At0| MAKO|X| Q4X| 3 0f2f 00|
ZEMEE SHZ A
9/31 11/31
IHRC vs. MCMC IHRC vs. MCMC

'—2. Two Competing Hypotheses: Relative Clauses vs. Metomyny

2.1 Internally-Headed Relative Clauses (IHRCs)

2.1 Internally-Headed Relative Clauses (IHRCs) [4/4]

'—3 Proposed Analysis

Song (2021): 5 types of IHRCs

(7)  a. [Ui7} BZX| 2H]) 7 whetof? (Type I: Identification)
b. [2 ZE W meE] Al Ao, (Type Il: Predication)
c. _WEW o8] =] 7 Qlatot. (Type IlI: Change of Status)
d. [o 28k A=A $HER. (Type IV: Class-Member)
e. [ Te] A M2 SUOL. (Type V: Single Predicate)

3 Proposed Analysis

10/31 12/31
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3.1 Evidence against IHRC Hypothesis

3.1 Evidence against IHRC Hypothesis

3.1 Evidence against IHRC Hypothesis [1/6] 3.1 Evidence against IHRC Hypothesis [3/6]

PL: YHIXOZ BEQ| BARE LYRIZ o20lm I £4 Atolof #X]

P3! TAIRSL /X o AZAE 201 A2 SU AZAE 518
(10) a. #\. ZI8HHA EJ BHER. 12) s A @o N N il =g,
b. &4 CHSES 2 sfLt Alct =101, o o
ULt O = FH|(Topic)2t B (Comment) ALO|0lA] E5t1 F0{Q1 NP2t £0{Q1 VP ALO[0A = % é
LIEHLR| obs B b. ¥ & peSm sl AR = =] ktof CHEALCE
Chadt 2019t 20|12 2= IHRC 7Hol| M= Hstr| S 2 *0|

250| AT |
IHRC 7Hdof i}

FAE L1 /Al /28] 70| CFE FAEX|Q O AR S 61882 ROl
.W.>m__+m...CwFo=>._miﬂo_ROXRO_Eo?mu_

ST TS

m m rH

13/31 15/31

IHRC vs. MCMC IHRC vs. MCMC
'—3 Proposed Analysis

3.1 Evidence against IHRC Hypothesis

3.1 Evidence against IHRC Hypothesis

3.1 Evidence against IHRC Hypothesis [2/6] 3.1 Evidence against IHRC Hypothesis [4/6]

P2 HA|Z{OZ £ 7f 0|e| £ 1 /A /'S 512 P4 25 BAROl A7 2 el 27t B2 (S)a vs. (5)b
(11) a. 4 [XIZOlE O LtRE 2d) 20k 3t 20| =/ HHEQ. ¢ é
b. SE4 W 2 [0l S0f QU ] Lt AT S0, (13) 2 8248 o WIWAS o SLHAC =00
*71 *O_
HAB [FAE 4 /A /W] FH0| 2RO YAt M B T4 k32 BAE P
250 BATOL A /I 2ol HEHO| stLiel HE O|CHD BE IHRC THI0IAE st b. SE4{ *8 1 mEsict
E oY u_.
2FQ AT A /A /AW ool BredHof LIEH 207} SlLto| HS O|RX| $2E BHE
S0 iAot /A3 9ol BEHO| BLtel S O|2LHR B IHRC FHolAE H2ist|
BRI

14/31 16/31
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3.1 Evidence against IHRC Hypothesis

3.1 Evidence against IHRC Hypothesis [5/6]

P5: ‘71 /0 Mol M¥ HARZ ciMlstd 3 ks

(14 a. mwumig ; A AR,

@me hLE AJCH 3101,

S WAL A /20| 4

IHRC 7H0l| T2 H4'/%’9] ZA
[=F3

= HoilA ted

ofA|

FStLt, RAtE2E IHRC 7t 3t

EE sY ENYUS
b= £ 715 BAfolojo

ol
EHEA0|7L} CF

17/31

IHRC vs. MCMC

'—3 Proposed Analysis

3.1 Evidence against IHRC Hypothesis

3.1 Evidence against IHRC Hypothesis [6/6]

P6: o|0|X MEiR|SF [+human, Fanimate] Of| (2 0{3] ME
[~human] — ‘7'/'2’
[+animate] — &’

1s) a. mmummﬁﬂ S BAER.
*
TJ # = claigtol,

c. Zotx M_goﬁ J o ofa] oj2igto].

=

o|0|X MEHH|QF [human, tanimate] O] EALO| TR3t H0|22 7'/’ /5’0 HEATL
otL|et YAl S HoiF

IHRC 7Hdof| 23 ‘A’ /29| EAtz BE40|7{LE CH2 7|5 EAL0|0{0F SIE2 o2 (15)2| CHH|E=
IHRC 7t 2 Masty| of2ie

18/31

IHRC vs. MCMC

3.2 ‘kes’ as Nominalization Anti-Clitic

3.2 ‘kes’ as Underspecified Nominalization Anti-Clitic [1/2]

Three types of ‘kes’ from a morpho-syntactic perspective: H&2l(2023a, 2023b,
2023c, 2023d)

HAL = noun-lezeme: Hpoun-ixm
24—

= comp-lezeme: Wcomp-ixm

YHH0] = anti-clitic: Syntactic derivation
£

event-n-anti-clitic = A BAEH BEHO{ (Event Nominalization Anti-Clitic): cf. destruction

(16)  Ving (Event nominalization of the verb)
a. [yp HE Aol Tael stel
b. L= [yp =& X 20 [(p 3P0t 20| O Zoh
c. [yp OO0l M»Ww;mw 2 DAt

19/31

IHRC vs. MCMC

'—3 Proposed Analysis

3.2 ‘kes’ as Nominalization Anti-Clitic

3.2 ‘kes’ as Underspecified Nominalization Anti-Clitic [2/2]

Hiheme-n-anti-clitic = CH4&F BALEH 40| (Theme Nominalization Anti-Clitic): cf. ezaminee

(17) Something to V; (Theme of the verb)
[np S330I Y= A 2 LI BA2.
~p DHE 2 7KK o Lh= [(p HE 2] S 7t 2.

553t 7] st AfCHEROf
29k o ] =[] 2ot

tic = T BALSE #EH0] (Instrument Nominalization Anti-C

(19) Something to V; with (Instrument of the verb)
[np Bt &l 7] o2 Iz BAct
ofol th= ]2 W2 b= 2] 2 CHEA WA

—H/:U T/wu o

Hdegree-n-anti-clitic = SE A3} 80| (Degree Nominalization Anti-Clitic): cf. AdAPAx.P(x) = d

(20) a. SOI7t [y, 20l

7|17t 2 2] 2ot of 3ot
b. HR= [yp BBt=R

Al
£ 20 et 42 o Bo| BHYC

(=3
=

20/31
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3.3 Multiple Case Marking Constructions of Type 7 3.3 Multiple Case Marking Constructions of Type 7

3.3 Multiple Case Marking Constructions of Type 7 [1/6] 3.3 Multiple Case Marking Constructions of Type 7 [3/6]

Semantic Relations between Two Consecutive NPs: Ryu (2013, 2014) Adjunct Rule (with the same Case) and Trees

Proposed type of MCCs NOM-NOM | ACCACC | Yang (1972) | Na & Huck (1993) | grgemnner terms used (23) X[CASE [1]] — X[CASE [i]] YP[CASE [1]]
Type 1 integral obj.—component @) @) whole-part ic rel__| inali ion con.
Type 2 collection-member @) @) X X X N N
Type 3 mass-portion X X X (24) a. d=xmamsty (25) a. dmaerstIRIEOE o Lot A
Type 4 object-stuff @) @) X X X
Type 5 activity-feature 0O @) x x x b. NP b. NP
Type 6 area-place ) @) x X X | |
Type 7 class-membership 0 o cass e’ | taxonomic rel N apli con N N
Type 8 object-attachment ) ) x X X T e
Type 9 object-quality x qualitative thing-property N NP N NP
Type 10 object-quantity @) @) total-quantity x floating quantifier con | | | |
Type 11 space-object @) * X x Tocative-theme N N N N
Type 12 time-object [e) * X X adjunct focus con | N | _
Hﬁa Mw. Emaﬂ.‘o_u__mn,, ] w = X - alienable possession PRV N P NP
ype conventional relation * X conventional X
o - ~tough con == | T ik
Type 15 object-predication e} x x light verb con. Zagt gt dl VP N N
Type 16 conversive relation o « affected-affector conversive Kinship, solidarity, % L_ <n\/a
- . ¢ S ¢ A . |
rel. and con. is an abbreviation for ‘relation’ and ‘constructions’, respectively. 2 Sed=aen M
The symbol x refers to ‘impossible’, and X ‘not mentioned’. = s |
A
21/31 23/31

IHRC vs. MCMC IHRC vs. MCMC
-3 Proposed Analysis
3.3 Multiple Case Marking Constructions of Type 7 3.3 Multiple Case Marking Constructions of Type 7
3.3 Multiple Case Marking Constructions of Type 7 [2/6] 3.3 Multiple Case Marking Constructions of Type 7 [4/6]
More on Type 7 Class-membership (# part-whole relation): Ryu (2013, 2014) (26) a. s=+wset i/ mg 2 (27) a 2w muesA
Class-membership or hyponymy: Xs are type of Y,” Xs are Ys,” X is a kind of Y,” and b. NP b NP
Xis a Y’ (Cruse (1986: 89), Lyons (1977: 292), Miller & Johnson-Laird (1976: 241)). 1 . |
N i
e.g., Airbus A380-airplane, rose-flower, German shepherd-dog, apple-fruit, oak-tree, o N
chair-furniture, saw-tool, sparrow-bird, shirt-clothes, soccer-games, etc. N NP Z\/zv
, 1
(21) a. [yp HIZZI]7t [\p OlOE{A A380]O] ALt _,4 \z/ _,4 m
b. H27t [yp HIHII]E [\p ONOIHA] S ELCF ﬁmwvw VP N , T
s 2 VP N
R ]
(22) a. [yp SH]7t [yp == oH] 7H HRACE (FQIA(1972: 43)) ﬁwmw@ A 2E N e N
b. [yp M7t [yp HE 7H]) 7O ECH 2 k
¢ [ye BH|7H[p 22 257t 2t
d. [xp MOl [p HARR]OI S2CH Revisiting Song(2021)’s 5 types of IHRCs (1/2)
(7)) a [2ZE W O] A JAA. (Type IlI: Predication)
b. [E0h= 25 =] A AROL. (Type 11I: Change of Status)
c. [MEIGHE A EH BAHES. (Type IV: Class-Member)

22/31 24/31
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3.3 Multiple Case Marking Constructions of Type 7

3.3 Multiple Case Marking Constructions of Type 7 [5/6]

Revisiting Song(2021)’s 5 types of IHRCs (2/2)

(Type I: Identification)

(7") a. [LH7t ZX| 2iH]) A ghorof?
of (Type V: Single Predicate)

|_
b. [of& FH2] A Motz

(7")ae FH| £0f ‘WP 7L HAITE stelEF3tots BRE, 0lH2] ‘Weyent-n-anti-ciitic = A

HALS} B0 (Event Nominalization Anti-Clitic, anti-clitic)O|Ct.

AR R EHE A (event) 2 B 7o)l M2t ‘BHS 4 QU= CHAS FAHRO| LHSOA Jtot

S{AICH my sending of the note — the note

(7”)be FHo| £0f ‘ECHIt REHE SIo[HFAHst= BRE, 0lH] U comp-ixm 2 2E20|CE

(7"") a. Did you receive [yp my sending of the note|?

b. | heard over the phone [, that an appointment was made].

25/31
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'—3 Proposed Analysis

3.3 Multiple Case Marking Constructions of Type 7

3.3 Multiple Case Marking Constructions of Type 7 [6/6]

Semantics: ‘kes’ (something) as Underspecified Nominalization Anti-Clitic

(28) . [xp BH]7F [yp == M7 BIRICE
b. [xp 8] [xp = 8] 7F SARUCH
¢ [np 8] [p == 2 0] BICE
d. [xp M [yp Zi= 3] AL
e [p B [yp == %] BRUOL.

(29)  [onp lonp Sun][ge;, that rises]]
a. Ay[CNP’(y) & REL’(y)]
b. Ay[sun(y) & Az[rise(2)](y)]
c. My[sun(y) & rise(y)]

26/31

IHRC vs. MCMC

4. Summary

27/31

IHRC vs. MCMC

—4. Summary

4. Summary [1/1]

M Questions
Hofets 7|2 £ P1-P6E HYHst= 24
Internally-Headed Relative Clauses(IHRCs) £4{9| Efgts
X7 QUCHH cHete?
@ My Proposal: Multiple Case Marking Constructions
They are NOT IHRCs, but Multiple Case Marking Constructions (MCMCs).
Evidence for ‘kes’ as noun
Analysis of the data as MCMCs, proposing Adjunct Rule (with the same Case)
lllustration of the merits of the proposed MCMCs analysis

28/31
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Grammar, Volume 22, Number 3, 557-577.

Gfiga, Fernando (2014), (Anti-)
Y0/ (2010), 21M17| MIBEAHZE ESLS K| ARD oir 3H20] 20 HEfLEM USK|.
F4ef (2022a), BH=0{ LK 2AR | ZX{oj| thet St HIS A, TRtofet HE ) 26(2), 1-25.
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ot Hoiet3|-st= AW A0 Ete| 2022 7t B BH&IH3 (Sat., 10. 22, 2022, F4tchEta),

EH=E, SHisL Hojetat,

icization in Mapudungun, Morphology 24, 161-175.

N
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F42 (2023a), Korean Internally-Headed Relative Clauses as ‘Event for Participant’ Metonymy,
SR A0| W25t Cietelofets]. St dr oo atsl. olofatets]. HLi2Hets| ZEa&rh2] (Sat., May
20, 2023, AYcsta) YEE=2, SHoistn oojstt.

242l (2023b), BH20f ¥HY0] (anti-clitic) 2t EAMY THE: ‘%’ | ‘&=’ , ‘AP 2 FAloZ,
o2 A A 08t 2]-ot=H0{et2] 2023 01§ S &et&r2 Amﬁ June 3, 2023, 12{CHSt) YEE=E,
STt elofstat.

42 (2023c), Korean Internally-Headed Relative Clauses as “EVENT FOR PARTICIPANT”
Metonymy: A Construction Grammar Approach. ZHistn Alofjstat 227| UHEE=R,

F42 (2023d), The Many Faces of ‘KES’ in Korean: Theoretical Controversies and Convergences,
stZo10{1t3ts| 2023 KIE &3] (Aug. 17, 2023, BACHE D), XY=, SHCHstn Hofstat,

24% (2012), RYEH THO|IM 2 320 ZAHS| F 2H|, T7HA0{EH T35, 31-68. 7HAlo|25t3|.
M2 (2020), R A 7|gt Sh=0] SHIHTHE 21RO _gﬂ_ A0|2t3t3| ShA|Stae| YRE=RT.

43 (2014), eH=20] L A=l SolMoi| 3t A, Teo{st) 22(2), 183-198. CHsHA0{3t2].
Z42 (2016), 0] LS K| 2A2 S3t ot=20] ;wurx_ AT, ofojet M 235, 77-94.
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SAte| #IX|QF RIEE YOtE=
B3]

rEas Ao

IMPLICATIONS OF PREDICATE POSITION AND FREQUENCY
IN ELDERLY SPEAKERS' SYNTAX

1. BACKGROUND

<Aging and Syntax>

Negative aspect Non-negative aspect

* Smile, replace S T AL A0l 210 l=stofl 2 3t HOIX| g1,
expected S ST T2 Yol Q0| Akl xto|2 Hoi, Ltofl ofFt &
A5 K32 27| 0f2{§ (2H +W(task demand)2] 021 F0jl 7|2l)
(Davidson et al., 2003; Altmann & Kemper, 2006)

o453t Tist HTHOHE CHYS SA TFEE MBI TSt TWEE 2Y
(Davidson et al., 2003; Hardy et al., 2017)

B 4 o|FYE 0| WA Ao{N2| 5HYIH: WOIXIX| S EIY
ool o|Ego| Eobd

FH fXI532 Woix|Lt, st HolE, HEs FHl HBEL =E50
=S (BE¥ 9, 2021)

SAFEEY MM 20|& WS Tho] M Yslol 7| Hew =
3t BALT 713 52| B4 5HE FYE FX %S (Hardy etal,
2022)

AR 2% § EAH 2F B7 (Kemper et al, 2001, 2003, 2004;
Rabaglia & Salthouse, 2011)

WZE § 5FE 7= 44 53 X8t (Norman et al, 1991; Kemper,
1987; Kemper & Sumner, 2001)

7|53 4|5, AX| S 2|52 A3) 0| F & SAN FHo| CHF Mg
EEe 72 44 53 M3 (Kemper & Sumner, 2001; MacDonald &
Christiansen, 2002; Abrams & Farrell, 2011)

ERP Z1} 3o mE MZA0IEN 53 X3t Zat (Zhu et al, 2018):
delayed peak latency of the P60 (as well as N400)

30| LUS BA EMOIME S +, ZA 4, 00 3, 2YY
T2 Bef2 Lol Y2 cho] Zojof Qlof =AFo| Je MEE (Y
2023)

£
o

Bl %,
gt 2,

1. BACKGROUND

<Aging and Language>

& 37t Qlofofl FE FE2 ChYT ZRO|A LIEH (Burke & Shafto, 2008; Peelle, 2019; Wingfield & Grossman, 2006; Hardy et al., 2020, 2022)
- NZQlofsrs s, AIX|A0|E s, A0iXZ|Q] WSk, 0f3) M WS, 0|0 X2 M, 2SO M2, SN W 5
- Hsto] £ Wy 7| &3t cryde] 27| (The criteria for identifying decline)

Negative aspect Non-negative aspect

-+ ko] 3|Mm| ™ol ZHLIE A2 (Good et al., 2001) - AoISAELIO| XojrES Y| A8t O} Y Y3 (Wingfield &
- ZtQ7|953 4|E| (Perfect & Maylor, 2000; Waters & Caplan, 2003) Grossman, 2006; Reuter-Lorenz & Park, 2014)
 ERP, fMRI &7 Z1k: SAK2E[F%(P600), 2/0|H2[FH(N400)IM2| & | - ZEI MYXI4o| S0 7|t THof A8 53 ¥4 (Verhaeghen,

2 X3} (Hagoort et al 2009.; Zhu et al, 2018) 2003)
- o] =5 WHE S5 X3, YBY X8, 43 57H(Feyereisen, 1997) - AoiN2| 53 X3t By At 38WE Y8 § Et E 5 Y
. wel gX|7|9 7t (Altmann & Kemper, 2006; Stine-Morrow et al., 2008)
« TOT (tip-of-the-tongue states) '&¥ (Burke et al, 1991; Shafto et al.,, | + 20| H2| FH0| Ol CtH2 k| WO X HA EE (Peelle et al., 2010;

2007; Segaert et al., 2018) Diaz et al., 2016; Du et al., 2016)

1. BACKGROUND

Corpus Analyses

Experimental Approaches

- X222 i3 Glo|E (2| A%He| |2k
- 3Hxp7E AA ciStol M ojmiEt Ao 2 of2{g S
HY67H ChBHE 0[017h=X|E EHF (Levelt,
1989; Horton et al., No._ov

0| N2 5ol 2HE S50 ciztE ofoj7t
=Y Gmlo.._:m:nmvo__m Chst xtal 2
#8% (Stine-Morrow, Miller & Hertzog,
2006)

Ao Zatet AW A LIEILHE A05F A Hlw 24 2!
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2. RESEARCH QUESTIONS

& 3L SAKE| 530 d¥ES F=71
(BANE| 532 FWE = U= LYHS FA0|H, HE J|ES FAUR)
& AYSZER ofzfel £ X|& Ztol f2l0|8 XI0|§ BO|=7)?
1) o] EH TH9| (Intent-Based Unit)2| W U3l o{E 5
2) M&E0| 21%] 7|8 H (clause) B2 U3} 0™ =
3) IBUZIE, B & (M£0] E8 HIE 7|18)

& A0jSH/THAY0 TS FE CHE 29 (RI+FE 5)0 W2t 212 A X2 53 53 X = 30|
=

& SAX2|e] YH SAH7I SA sHES WIS WA (Hardy et al., 2017, 2020, 2022)

3. DATA

3.1 NIA 2-18 CIO|E: Al &8 S HE Wl 34 HIo|f 7% (2022)

GOl 75 73 | 50LSE| S0TiIINIS] B A3, 4,0004120] Bol 24 HOIEH 75
AE ololE Y | 28, 34, 54, e, AFel 57 4ol ASE Hole 28
E3tE wat 0ol |o7ixl ZEf EOlol(5 3, 715-4E, A 5) 2%
o7l BY 2at | 24 HolE +ES 19 24 A2 W2 wep|
get gy 1ol wat (ZoE F20) e 191 e

T R I R | et (o FHE J@oE AN § 20 £8)

S8 s YY | 2Htd A2 S8 348 HIolE £F (:EXI| HEL HoE] Y

GlO[E| MAL | +%E 24 GIO[E| 7|5t 35 HAF (Rt HAL TS MAL Ll EE0| HAD

Hlo|Ef 2had 575 23t Ok, 43 A4, 55 BF 98, AL (4, WM AL xtSUSHI|

2. RESEARCH QUESTIONS

< =Go|E 7|

g P AKX = o™ ofOjojM SAF X2| 5
& U3 o Ho| ¥y

{1t o
| 24 2|0 n2{x|ojof & CHE Qo2 FARITR

& AUX/YHN 0| ChApt Bhx0jo] EHS DE 0 SCHFAIR AHE0| 3tet ARdE HOo|Lf?
_u__u_o__m._u__.w_.W..H.ﬁu_!_.m.u___u:z.n_.*.Mlm*u_»Z_W..m_.o__.T.V

(IEh
SHEA AT RUO|ZE/3ISHE HEEO| R d2?
- "E/MIE, 2OH/TOIH, EEOl/ 4, wolthste] Xt E §0| oO|gH= H2?
- CHAGOIE(Ql i AS U X QLHStE FO{T MAEMUCR = “ME 0] 40| H| 20|11, l/idiosyncratic expression2|

N2 FHoR EUntet of2 g, =X|ot WEo| W0 AT (FEEMTIC 2Y HHr/ME | 2X)

3. DATA

3.2 NIA 2-18 Gjo|Ef a}ig] Ha

Hfreontatve

POt e e Intonation
(Automatic
Omectiee signal
— P e processing)
P, rrres
R P p—
[ e P
g N Ot
ey Ligmres o —
-

100



3. DATA

3.3 NIA 2-18 C|O|E| 2%

= : . == AlZHh:m:s)
raeull i = = a5 13301:20:09

3.3 NIA 2-18 C|O|E| 2%

10

At | AlZHhms)|  1BU
1439 | 550:12:30 | 249,392

3.4 2 A7 24 Hlo|E: M2, S 1210hst

T eRT T

o ] 101 19.26; B171

o 246 870443 44940

204 ] 91 41:57:22 1579 | 80 2037:50 10,026

Cl 21 90:10:36 38190 | 249 821900 46,829

3 15 52454 1.948 2] S:18:38 2133

85004
o 39 15:03:16 6871 47 17:54:55 9868
oL 703 317:30:42 126825 | 736 | 2324148 | 122567
Nﬂ.v_m. — ag | el
v EEE [ e
E®molo 61665 24.73 RE HME =i :rh._mw._ E»&Mo.w.\
=®oIst 49965 20.03 8 56386 2261 &
RETIE] 76364 30.62 o 193006 7739 70 110841 4444
CEaP st ol 61398 2462 8-90CH 21420 8.59|
#3 249392 100.00) A | 249392 10000) || ®A | 249302 100.00)
—

11

3.5 Ho|E HH 7|E

4 Intent Based Unit (IBU)S 7| X THe|2 M%
- TOIXtE SYY, 2YTLAE SHI|T o2 T (W, =X, 2L FX|7Th
- U dof SYY M =7t gIHSto] 710] 53 7| Glo|E{e| 2F TR E2Y
- o2 "ol tes|tciatE, SEE FXI7|, FHoi0| A8 S22 30| FRIt YK &L B, 219 57 A= T RN SUART}
S| siLtol IBUE XIB
OflAl)
S8 1942134 01 31X} “ UXF OfHO) = HC}F 22 A MM BZIX| D G5 O[F 217 & A4 S X FojA HLH
F#0jA ofZof G5 B0l Y1 T2 P2 2Xp7f of ALl 38 4 o= Hifn glojar
Het 194934 ofd Bix}: " 22/7 X2 £8E IS LIRE Ol 0/ EA 1 Jfd 20 LIE HBE HA
X} BIFYE L ZL| BHE0/A o 7Y So/Ra 2 MIIE BOIA G BHE A gojA Ea JpE
0|8/ FELZ0] I A BHE0A Of7|E RE| £XE R a IXHE o/EH ofHXI7f Er &7/ a”

o 140 12 048 ThY
- N M@0l EH A JIE 2 OfF 4 (Y He| 3 of4 B 37)
- M&ol E8 4 7|, sfLtel 1BU o LEILLE AZ0lo] B

12

101



4. ANALYSES AND RESULTS

4.1 Analysis 1
4.1.1 2 4y
- ETRI Al API/DATA 728X 7|& Sdll IBU 7|E &7 (https://aiopen.etri.re.kr/)
- BM7IE:
(?h 1BU & 23t O = YR
(th ® 7= Z3t ojEs
(R 8= ME0E 7|H22 1 Yo 3tE oHS 3 +1)
(ME0] 7|F- FEEY7I0) vPE EME= w.r_ﬂ
7I'sdlol£0| =& vP_MODS
(Ch B 1BURLS| MZ0je] Ud Ik (Ho %)

Iz

J1ELR 25 &M &4)

4. ANALYSES AND RESULTS

<VP T& 0| = 7|& vs. VP7|5 B0 = 7|&E

-y " »on "

<ETRI Al API/DATA 7 2247| 24 LI (https://aiopen.etri.re.kr/)>
S 31 = 4 8 % 32 299 5% SOMME o022 = 2de § ey
F2EE P OWAT A W A W W ONMATW A W W A N A W
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4. ANALYSES AND RESULTS

412 9B HEH g

Zh 1BU & E OB
+ Lto[Qt MK W o{Ho| K A
+ 60s (15.00) > 70s (14.02) > 80-90s (13.42) Welch's F(2, 61746)=331.784, p<.001
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4. ANALYSES AND RESULTS

412 9Y Fehy
(LH) ® ME0] (vP) 7|E 1E-9| ojH 4
o Lol H g ofH 0| £ MR

* 60s (4.66) > 70s (4.37) > 80-90s (4.09) Welch’s F(2, 61917)=488.662, p<.001
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412918 ety

(Lh2) B M&ol (vP_7l52018) 7IE 12| ofEa
- Lol H T ojH4ol B A

* 60s (3.49) > 70s (3.33) > 80-90s (3.20)
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Welch’'s F(2, 61163)=302.125, p<.001
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412 9Y Fecky

(EH) 1BU & AM£0{ HIE (VP 7|E)
- Liojet ” & M=0] H 22| 3 A

* 60s (.282) > 70s (.305) > 80-90s (.314) Welch’'s F(2, 59249)=973.227, p<.001
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412 9B HEH g
(Ct2) IBU @ M&0] HIE (VP_7|SE[0IE 7I1F)
« Ltojet B T ME0f H[E2| S YA

* 60s (.394) > 70s (.400) > 80-90s (.408) Welch’s F(2, 59822)=101.288, p<.001
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4. ANALYSES AND RESULTS

<Apparent Implication of Aging on Syntactic Performance>
(Zh1BU & O £

Lto|et o o] R YTEA =
(Lth 1M20] 712 B & o™ &

Ltolet of 0| S AREH
(ch HH) ojHchH| M&of B

Lto|ot M&0f H|22| 3HHBEA => 1BU S E = 57, B & BZO{H A

. Hol & B7Ph SAPY 4ol AR SFHS AMBCHH (h, (Lhel AlAE D A

> 7|39l ZA? SASH F3l? 2H Theslk?

=> Bey|ofzol 247 BAST Mok 270 Bk

Syntactic complexity based on number of clauses per IBU vs. aging (positive correlation)

- MEo EW 371E B 7IE B € T OE o ¥ AAE HE, (Lhel MM fgk

9

Overt syntactic realization of lexical items vs. aging (negative correlation)
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413 R = H

h1BU & E OB

. FM.\_,.ME A B ofHo 3 A

« XF0|3} (13.49) < ZE0|3} (13.59) < DEO|3} (14.56) < CHSIAYStO| 4 (15.89)
Welch’s F(3, _wwomcummm.wmm. p<.001
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413 0] =&Y

(L) R M£0] (vP) 7| 122 o=

EF0|3} (4.11) < BF0I3} (4.29) < DEFO|} (4.55) < CHEANTHO| 4 (4.92)

Welch’s F(3, 132975)=831.404, p<.001
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XZ0|3} (3.20) < 5Z0[3} (3.30) < EO|3} (3.44) < CHETYL0| 4 (3.62)

Welch's F(3, 136976)=474.255, p<.001
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(EH) 1BU & M&0] HZ (VP 7|&)

(Ct2) 1BU @ M&0{ HIZ (VP_7|5[0|E 7I1F)

WSYE ME0] HIEQ| 7 HEEA

ZF0[8t (317) < SFOISH (:306) < DEOIBH (.290) < CHEHEHOI4 (.270)
Welch’s F(3, 132093)=1358.159, p<.001
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EF0I8 (412) < SFOI3H (404) < DFOISH (.394) < THEITZH0I 4 (.382)
Welch's F(3, 135887)=465.941, p<.001
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4. ANALYSES AND RESULTS

< Apparent Implication of Aging on Syntactic Performance>
(Zh1BU & O £
D]YEL o{Ho 3 HEBA => SYUAMEHA| R]HET} CHojALE 2| S S0 FE?
(Lh 1ME0| 7| B S ojE =
WYl ofHo| 3 MR => SUAATEHA| BRHET} CHoAEo| UX S0 A
(Ch HH| ofHCHH] ME0f HIE
WPt ME0] HIES #Y 4 .._v_u__ =>BU T E + 37, E & Z0oE &2
« "o F77F SAY el HH SFES AL (7h), (Lhel MAFEEE 45: Syntactic
complexity based on number of clauses per IBU vs. Education background (negative
correlation)
- MEO| EW 375 H7IE H Y EE O/ o UH AAR HE, (Lhol MAFED Y

Syntactic realization of lexical items vs. Education background (positive correlation)
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4.2 Analysis 2
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4. ANALYSES AND RESULTS 4. ANALYSES AND RESULTS

<VP ﬂ.lWl m.__O_m N_lu..lnl VS. <_UH_W m.__O_m N_lu..lnlv 422 9 Fcky

h 1BU & 3 ¥
- SOHHAL Z@3 A=0] HIZ0| 2atE OfF 7|F ME0] H[22| HYE Xto|of HIsH W2 AEtA
- BOHHAL =8 1BU © M&0] H|8: 60s (.272) < 70s (.282) < 80-90s (.294)
- SCHHAL HIQ| 1BU 2 M=0] H|E: 60s (.331) < 70s (.350) < 80-90s (.378)
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5. DISCUSSIONS
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<E

- LI S48 & £E7F S{X| 1, BX|(pause)?t SIS, BAE|E MESHLH U
0] 2= 0| UL} (Kahane Amm:

- HUER1-30M)Q LHETF B H R (45-54, 55-64, 65-74, 75-91)Q] LEEHCH §
OSHA 2L, = HFZI75-91M)2] TLETF LIMX| U] 22| X HOF JFOHA =
2|C}t (Duchin & Mysak 1987)

- UL ZZEHE BROIM Y Q0| Hsh = Ql(70-80M)2] L& = 7FFOISHA =2
CHO|M = 2010)

- HEE(20-35M)2 EEE(50-65M))0ll HISH tHHE L Kot XZF £ 5 HQACHO|LIE} et
al. 2017)

« HHE(50-65M) O »ﬁwﬁo 35M) £Ct O AtF FX|E AEOE FX|Q| Hole &
o|o|st Xt0| 7} YCHFEF&aAX| Y 2019)

- M= (65-74M)2] LotH =Tt 1 BE(75-84M) 20 ]St HECHO| A2
2011)

d EH
o=
ofo| w=ct - 0ldol 5| Y= 3 Zo|7t ALt
Y A o5 HL, AHEH L5I[0fM ofd - HMHECH 0] 4ol Yol O 71 FX|
S EHEIFMECHERES etal 2002) 7} HEHEICHWhiteside, 1995)
580l Ma 942 X YE 9 it
- Hdol UL =Tt 0o4dof Hlsl HECHLutz & LH0| ojMECH 71 BX| 20|12 HOl
oo o T = = [
w\__.w:mmm%wnmmm Fitzsimons et al.,, 2001; Jacewicz et Ch(Kendell, 2009)

- HMHTLEO RSAT0A B HA0| o 4o 5| - 282 o gof Hish o Zo|7t A

S 2F 6% BHECE (Jo et al., 2004) Bl =7} &CHKowal et al., 1975; _Ao<<m_

- G490l 8l oo Z2, 97| MMM HHEof
S=THHECHRFY S et al. 2002)
40| RolstH E =542 Bolrt
Am_ssm:noonm et al, 2005; O|L}2} et al. 2017)

+ ZESE0ME = E g0 = HYof HIE &
OfstA =R CI(01 42 2011)

‘dof 2 Ao 7t gict
GEO| e BHEQ| KO LIEILIR| Q=L
Am_::m:noo_‘ﬁm et al., 2005; Tsao & <<m_m3mq 1997;
O|Lt2} et al. 2017; 0|42 2011)

& O'Connell, 1980; m.::m:uoo:m et
al,, 2005; o__u_.ﬂ etal. 2017; S =&
MXIY 2019)

zEg_ Em ApO| 7k giCt

H| S8 S X|= dd Xo| 7t glct

?m@_@:»_g 2019)

=13
2t

r" r2

ChJacewicz et al., 2009)

UL &L TlSl/CRAIL 7|0 A S (e

A FRO| [2t Z & 20| X0

£

=
3; 8 a@52.7M)0| BE (3044, Es5M) 2

= ZE DA A

-
L} - B (20-35M; & 99 O 105)1F EHA(50-65M;
=102 0 106)2| LH =t ZSHZ 0| A X|
9 (L, 2 55, 5, 18, M, 85,
2, M=o what 2 Xpo| 7t LEX| QLT
(O|Lt2t et al. 2017)

- FX| IHEO| AN XY 2t k0| = FEX]
x| Qtoh; a7t Lot B X gI= = X|
AZEXtol7t QiU FX|Y B Zo|Lt e
SHH FX| 20| = X2k Xto| 7+ QA AT (O]

L2} et al. 2017)

hH|

-+ 97| £ 27} Ap s} & & & O} k2 CHvenkatagiri

S )2l B AH7| BpA o A 2

SE7 ﬁm *m (=S s162%) CHgozy 1999

o ItN|(R T 4282 F)Q I8 A7 tM|(E - SFLSECH AR ESONM FX[7HC Bol Y

24,028 H)0| &9 & LHE}GCH(Venkatagiri 1999) 4 EICHHenderson et al. 1965; Venkatagiri 1999;
S A XA 2019). Y3t A E 0 2HE

CHE bR of Hlsh D& 4 3t7| obA| Ao =2

L& 5 S LIEHACHvenkaragiri 1999;
2001(0+5); 0| ¥ 0|& &3], 2001)

=5 AYo e, 2 E Y|
OF7| ChA|Z S| DER|OAM =2l &

EICHZEF G, 2010). 0[OF7| TSk H4

xR A

7| 2k o BIh Of

THitE

- ARstEc s Lo QR H

L}EHACHGoldman-Eisler, 1972)

0|0F7| 2
7} ik 2 CF; 2k akA| 7F QUK S SR
o d+7| W2 0| Ct (Venkatagiri 1999)
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2022. Z|ME

o
5, YRy

« https://www.aihub.or.kr/aihubdata/data/view.do?

currMenu=115&topMenu=100&aihubDataSe=da
ta&dataSetSn=71517
B EE =0 W HOHEEE, Mats, A

FZ) 2022, KNS

- https://www.aihub.or.kr/aihubdata/data/view.do?
currMenu=115&topMenu=100&aihubDataSe=da
ta&dataSetSn=71558

50 13,4229
-LHEL U BE7| (30412, HEE D
(2000A|Zh, 221CHZH(800A| 7

-2 9 MALTHY

-OIEtEOIE: &, 4, X9, &3
- ZHE At(interjection), & % dt&

(stuttering) 2H2 &

B Hoxre
12 % ol

_

EEHEO| EeEEet JA

. 65-74M| vs. 75M| 0| A
s s, Of

(YH, Y, S, deL ME

M. Rrtsh/zHlof chHal 2otz | (=2 =0 Eokrl)

SIXH(H) Lt o = UEAIZH(AIZH | o2t [ TS T3t =
x4 - ° X% 2571 B = ©
ze 554 1,731 2,285 Z¥ 240 400 160 800
A 1,099 3,649 4,748 Ay 360 600 240 1,200
=4 687  2,035| 2,722 =4 240 400 160 800
Het 914 2,046 2,960 Hat 300 500 200 1,000
HFE 136 571 707 HF 60 100 40 200

= 3,390 10,032 | 13,422 = 1,200 2,000 800 4000
i (25%) (75%) | (100%) i (30%) (50%) (20%) i
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U 5 (X 2)

LU= - (speech rate)

=

2% I (articulation rate)

ESEE(XY)

28 ETS B Wt A% 2y £ 53 wat nF
21
Hista o 3| B A ; ;
= 2= 2|7|T = (regression analysis)
[=1 - oA
USe =
- O, 8, XY X0| 25 {9 < Y, EE XY X0 7o
cal
gIn(fernula = speechmate.sy) — 3ga « gendar « regisn, data = kelder) artzatesy) - age + gender + regiom, cata = kelder)
Coefficimnta:
EsTisgTe STd. Crroe Estinste Std, Error ¢ value Pri>
(Intercept) &£.213340 3. B3M2E  0.003320 1008.333
wlder2 0.CI8847 L] L]
-0.0%
0,158509
w“gj_. codes: O ***+° 0,001 '+4' 0.01 ‘*' 0.05 "' 0.1 1

on 337994 sagrems of freacos

mumber of #isber Scaring freratioms: 7

bispersion paraneter for gaussian fasily taken to be 0.008261%)

A1) deviance: 33431 on 138000 degrees of freecon
deviance: 3344 cn 137994 degrees of freecon
121

Nusbar of Eisher scoring fterations: 2

. .
[=) _ HCl &S _\f
4|_|H AI__IIO ._._'H M
AYE Fx 5 ad 75Xl
o of
X FX
z8 kLS 3 Hap AF

HClF S A
R
gln(fornula = ne_pLeL ~ 2ge + gander = region, data = kelder)

coefficients:

gstimate Std, grror t value Pri>it])
{Intercept) B.63583  0,05447 158.537 <2e-16 ***
ageelder?  0.63351  0.04360 14,530  <2e-16 ***
gendern 2.82702  0.4710 60.016 <2e-36 ***

regiongs  -2.35858  0,05078 -30.451  <Qe-15 *4¢
regiongy  -2.64873  0.07033 7 <Qe-16 v
regionjj 233 0.23606 -0.482 <2e-16 M

regionjl  -1.084318  0.07136 -15.193  <Qe-16 ***

A

ot

=Y RS/
gin{formula = na_tntSte ~ age + gender + region, data = kelder)

Coefficients:

estimare std. Erroe t value Pri>it])
(Incercept) 7.00811  0.02969 239.095 < 2e-16 ***
ageelder? -0.11354  0.02376  -4.778 1.77e-06 ***

gendern 0.02567 18.822 « Je-16 ***
regiongs 0.03258 -195.685 < Ze-16 ***
regicngs 0.03844 -184.067 < 2e-16 ***
regien] 0.12876 -23.761 < 2e-16 ***
regioajl 0.03889 -79.318 «< Je-16 ***
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75up

350+ genéer. aTA « AaTAGE)

+ geder, date - e )

DINTorm1a = SpaecraITasyl - 396 + QUROor, G = BITIge)

v
uF

65774 75up
Glatformita « speecheata_te] - age o gerder, fans - Catag)

WIn(Tormila = artAate_sy) « age +

oerricten:

txrmer cepr)

65770

.

58

56
ur

54

52

750p
peoder, GITa = datacd)

value #eis

52

29 (z84E)
e
"
= mn

§intformala » arvmats_sy] ~ sge + Gender, data = Seta_ge)

750p

3¢+ gender, data = Gatags)

&
10
s
.
.
>
o

FXIF)

75

6574

gin(formila = mpess - 3ge + geodar, data = data.cc)

Coefficionts:
{Inturcept)

ageslders
genders

aInFormla = om

coefficionts:

&l
3. 56487

e std, Error ¢ value Pri>itl)
)

Mg Xl

EL ~ age + gender, data = datajl)

Sstirate s1d. Error t valus Pr(>itl)

s i
: g
. nof
: - -

0

6574 750
GlACTormila « fm_pLst - age + gender, 4Ata = Suta_gw)
cootrictents:

tstimate std, error t valus sr(sitl)
{Intercept) 6.20002  0.05378 115.27¢  <2e-16 ***
ageelder2  ©.03388  0.09250 0.60¢ 0.3
genders 2,83038  0.09370 27,034 <le-16 ***

BEEAF)

gin(formila « ne_plEL ~ age « gender, data = data_gs)

coeffictonts:
Estisate std. wrrer T value Pri>lTi)

0.06057 106,604 « 2¢-16 *** (Tntercept) 6.27007  0.08184 150 <20-16
0.10910  3.692 0.00022: ageelder?  0.00438  0.08205 14.57 <2e-16 ***
3.5833¢6  0.11165 31737 < 2e-16 *A% gendern 243885  0,06756 36,10 <2036 *** 27
28
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& ttM Q| EF(Huilgol et al. 2019) Mol ER(Huilgol et al. 2019)

1. 383 WEof3(Acoustic landmarks (LM)) 2. OE 28 M E(Other Acoustic Cues (OAC)): =2 {IX|, H|23}, KMM & &
" SN HS0M SHN TAL 1 BHGtT B Ko BEt HEot H 2EE & s 2MS
INES| = H|Z3} {n (onset of nasalization) and n) (offset of nasalization)
= 7| 840 X8 WH A XES Sels ARAZR AHER H3Kabrupt spectral = UM RY HE HA
change) - 94M: (g (onset of voicing) and g) (offset of voicing)
= 87tX|9] LM: (V) (vowel), {G) (glide), {Nc) (nasal consonant closure), {Nr) (nasal + 7|A83t: <h (onset of aspiration) and h) (offset of aspiration)
consonant release), {Fc) (fricative consonant closure), {Fr) (fricative consonant . MBS

ME23}: (ipp (onset of irregular pitch period) and ipp) (offset of irregular
release), (Sc) (stop consonant closure), and {Sr) (stop consonant release) pitch period)
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2. Ct2 28k ttME(Other Acoustic Cues (OAQ)): =2 9IX|, HISE}, &M R

= DO2/EE X2 QX B3 OAC: <high), {mid), {low); {front), {back); {atr), {ctr);
(la

t), {rhot)
= X2 X3 ¢A| #AH OAC: & 2222 714, e.g., (lab-FTr)
= St " Retrieve Convert to
= AEE:SHE S8 THAMI LIEt = =8 X HE; (lab), {den), {alv), AUm_v {vel) Word ipi > ﬁ:mnrhwﬁnﬂ:__ﬂmn »| dictionary-based > phoneme
ol = o5t phone sequence sequence
= SRR Y S8 TEMIt LIEHLEE fIX]; (FTc) (formant transition leading to the
consonant closure), {FTr) (formant transition following a consonant release),
{SB) (at frication or the release burst of a consonant) Position realized Position realized
nwmcd.ﬂm LMs, remove _ | oacs, remove Check completed
predicted Qwé am_m_,mn cues, add nm_m_.wc cues, add labels and finalize
inserted cues inserted cues
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= o
" Retrieve Convert to
Word P > ozmoth.ﬂﬂ:__mﬁn dictionary-based > phoneme
phone sequence sequence
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canonical LMs, remove OACs, remove Check completed
redicted Qu\x& deleted cues, add deleted cues, add labels and finalize
P insened cues inserted cues
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CIOIEIHIOIA

st=0f LEXI

Korean Forced Aligner (Yoon 2024)E At&3510] words2t phonemes E|0] A4

S I ___

P GICADO JEONGIDO EOBSEOSSDA P

- 2YROIY NBY YA WS
+ 200311 AIS e H3lE X
2% 29 1128 11830

To To—

= Rt=2(—)
- Y=xt
=K
20CH 209
30CH 199
50CH 1y
60CH O] 4 9g

+ wav I & 87,03574

| N2E2 %2 380

Ul

20ty

40cH

50L4
60CH 0|4

209
20F
178
23

M 78 8MY%

101 22|

102 | &) i
103 OHECHRO] CHEH

104 gYol Ad Lo

105 2o MAQt &2 MAH
106 SAet Q1

107 PL O (B H)

108 YR ¥ 2Y

109 719 A2}

110 Mue e

11 TR

t12 e g

13 224 ARt

114 FEE 2B oY
115 % AE Y

116 29y

117 F59 A8

18 7ot EFAE YoM
119 Y DY hE oM

st=01 LEXI

LM % OAC 4d
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FHS MO|0IM 12 F0| FEZtEE Y2 &

[+syllabic, +high] — [-voice] / [-voice] __

o

HEIMQl(gradient) B4 M3 24 X132 & EH
7to| AZEIO= 2l

a

ne

=01, H7|0{ S

g HAXt &

0f2] A0 M LIEFE

5% D29 Q44 HAK

aro

FM(Jun and Beckman 1993, 1994, Seo momov

31

= Recall:

¥
<alv-SH >-

30

o B2 og
o4t 2:20| Zo| am
REREE Ag
M3 e oarg
58 X2 LR
T U 4% 737

S

B i= 0 uu_m

(Mo 2007, Kim & Ko
2023)

(Kim & Ko 2023)

(Jun & Beckman 1994,
Mo 2007)

(Jun & Beckman 1994,
Mo 2007)

(Jun & Beckman 1994)

(Jun & Beckman 1994,
Jun et al. 1998)
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= M 3% vs. 28 4.7% (n.s.)

= 20CH 4% vs. 30CH 5% vs. 40CH 2.2%

(n.s.)

250

200

150

100

Count of 'y" in Devoicing

f20 f40 m20 my

Speaker Group

37

400
3000
T
3 2009
o
1004
11%
 185%
S

10.9%

. A%

0.9% 0.7% 0.4% 0.4% 0.2% 0% 0% 0%
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=) =

Count of 'y’ in Devoicing
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Count
g

precC_manner and precC_manner2 45

blue: 2493} 2ojt E34
follC_manner TesT ETe e
4

Count

5000
2500

74%  21% 6.1% 25% 7.3%  041% _79% 1% 14%

precC_manner2 and precC_manner

= Garofolo, J. S., Lamel, L. F., Fisher, W. M., Fiscus, J. G., Pallett, D. S., and Dahlgren, N. L. 1993. The DARPA TIMIT
acoustic—phonetic continuous speech corpus CDROM, Linguistic Data Consortium, 207-212.

= Huilgol, S., Baik, J. and Shattuck-Hufnagel, S. (2019). A framework for labeling speech with acoustic cues to linguistic
distinctive features. Journal of the Acoustical Society of America 146, EL184-190.

= Jun, S.-A. and Mary Beckman (1994). Distribution of Devoiced High Vowels in Korean. In the Proceedings of the
International Conference on Spoken Language Processing, Volume 2: 479-482

= Jun, S.-A., Beckman, M. E., and Lee, J. (1996). Fiberscopic evidence for the influence on vowel devoicing of the glottal
uration for Korean obstruents. UCLA Working Papers in Phonetics 96, 43-68.

= Jun, S.-A., Beckman, M. E., Niimi, S., and Tiede, M. (1996). Electromyographic evidence for a gestural overlap analysis of

vowel devoicing in Korean. UCLA Working Papers in Phonetics 96, 1-42.

= Mo, Y. (2007). Temporal, spectral evidence of devoiced vowels in Korean. In Proceedings of ICPhS XVI(pp. 445-448).

= Seo, J. (2020). An acoustic and articulatory study on variation of high vowel devoicing across prosodic contexts and
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Introduction

Basic data

@  Pseudogapping (PG): an elliptical construction in which a main verb
is elided, leaving behind a tensed auxiliary verb and a dependent of
the main verb (Levin 1979; Jayaseelan 1990; Lasnik 1999; Gengel
2013; Miller 2014)

(1) a.  John called Sarah, and Mary will Jane.
b. It makes me feel as bad as it does you.
c.  A: Drinks like that knock me over. B: They would me.

SH Park & JS Kim (HBNU & INU) Voice mismatch in pseudogapping 8-21-2024 3/28

Introduction

No consensus on the acceptability of voice-mismatched PG

e Different judgments for voice-mismatched PG (Merchant 2008;
Tanaka 2011; Miller 1990, 2014; Coppock 2001; Kubota and Levine
2017; Kim and Runner 2022)

(2) a.  *Roses were brought by some, and others did lilies.
b.  *Some brought roses, and lilies were by others. (Merchant
2008: 170)
(3) a.  ?My problem will be looked into by Tom, but he won't
yours. (Tanaka 2011: 476)
b.  ?That should be explained to individual students by the
TA, but the professor will to the class in general.
(Coppock 2001: 135)
c.  These savory waffles are ideal for brunch, served with a
salad as you would a quiche. (Miller 2014: 87)

@  Researchers’ own introspection and corpus data

SH Park & JS Kim (HBNU & INU) Voice mismatch in pseudogapping 8-21-2024 4/28
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Previous approaches to voice mismatched elliptical constructions

Kertz's information structure hypothesis

o Kertz's (2008, 2010, 2013) information structure hypothesis: Voice mismatch in VPE
(Verb-Phrase Ellipsis) is best accounted for by information structure, as opposed to
syntactic or discourse-coherence parallelism (e.g., Kehler 2002; Arregui et al. 2006; Kim
and Runner 2018; Clifton et al. 2019).

[+ Unacceptable mismatches tend to focus the subject argument of the elliptical clause,
whereas acceptable mismatches instead focus the auxiliary verb.
4) a #The material was skipped by the instructors and the TA's did too.

b. A lot of this material can be skipped, and often | do. (Kertz 2008: 285)

(] Results from Kertz (2008, 2010, 2013): main effects of voice mismatch and ellipsis, as
well as an interaction effect between voice mismatch and information structure

4] Both voice mismatch and ellipsis lowering the acceptability ratings of VPE

4] The effect of voice mismatch modulated by information structure: auxiliary focus
enhancing the ratings on the voice mismatch condition
4] This modulating effect of information structure in both ellipsis and no ellipsis conditions;

a general information-structural constraint that is not specific to ellipsis

SH Park & JS Kim (HBNU & INU) Voice mismatch in pseudogapping 8-21-2024 5/28

Previous approaches to voice mismatched elliptical constructions

Arregui et al.’'s recycling hypothesis

@  Arregui et al.'s (2006) recycling hypothesis: Mismatches are more
easily processed when the antecedent is passive compared to when it
is active, as passive constructions are more complex and prone to
misremembering.

(5) a.  The dessert was praised by the customer after the critic
did already.
b.  The customer praised the dessert after the appetizer was
already. (Arregui et al. 2006: 241)

@  Results from Arregui et al.’s (2006): main effect of mismatch order

@  Lower acceptability rating of VPE sentences with an active-passive
order of clauses than of those with a passive-active order of clauses,
confirming the recycling hypothesis

SH Park & JS Kim (HBNU & INU) Voice mismatch in pseudogapping 8-21-2024 6/28

Previous approaches to voice mismatched elliptical constructions

Results from Kim and Park (2023)

] Kim and Park’s (2023) acceptability judgment study: tested information structure and
voice mismatch in pseudogapping and VPE, using 2 x 2 factorial design, respectively:
VOICE (Match and Mismatch) x INFORMATION STRUCTURE (Contrastive Topic and
Auxiliary Focus)

(6) Pseudogapping
a. Adam didn't alert the engineers as quickly as Eric did the inspectors.
(Match, ConTop)
b. The engineers weren't alerted by Adam as quickly as they could have been
by Eric. (Match, AuxFoc)
c. The engineers weren't alerted by Adam as quickly as Eric did the
inspectors. (Mismatch, ConTop)
d. Adam didn't alert the engineers as quickly as they could have been by Eric.
(Mismatch, AuxFoc)
@) VPE
a. Adam didn’t alert the engineers as quickly as Eric did. (Match, ConTop)
b. The engineers weren't alerted by Adam as quickly as they could have been.
(Match, AuxFoc)
c. The engineers weren't alerted by Adam as quickly as Eric did. (Mismatch,
ConTop)
d. Adam didn't alert the engineers as quickly as they could have been.

(Mismatch, AuxFoc)

SH Park & JS Kim (HBNU & INU) Voice mismatch in pseudogapping 8-21-2024 7/28

vious approaches to voice mismatched elliptical constructions

Results from Kim and Park (2023) (cont'd)

@  Results from Kim and Park (2023): only voice mismatch effect in PG;
main effects of voice mismatch and information structure as well as an
interaction effect between the two in VPE, replicating Kertz's findings

@  Kertz's information structure hypothesis does not seem to be
applicable to PG!

o lIssue: Kim and Park (2023) did not control order of mismatches, an
important factor in Arregui et al.'s (2006) recycling hypothesis.

SH Park & JS Kim (HBNU & INU) Voice mismatch in pseudogapping 8-21-2024 8/28
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Research goals

Research goals

To examine the possible effects of information structure and order of
mismatches in voice-mismatched PG sentences together

To investigate their possible effects from different types of
experimental tasks (i.e., acceptability judgment and self-paced
reading tasks) and to discuss their implications

Voice mismatch in pseudogapping 8-21-2024 9/28

nents and discussion

Experiment 1

Experiment 1: an off-line acceptability judgment task to examine the effect that information structure and antecedent
voice might exert on voice-mismatched PG sentences

Participants: 50 self-reported native speakers of English; recruited from Prolific (www.prolific.com); removal of data
from two participants for failing comprehension check questions, leaving data from 48 participants

Materials: 24 sets of stimulus sentences like (8) and (9)

(8) Voice mismatch conditions
a. Adam won't alert the engineers as quickly as the inspectors will be by Eric. (Active Antecedent,
Contrastive Topic)
b. Adam won't alert the engineers as quickly as they could be by Eric. (Active Antecedent, Auxiliary
Focus)
c. The engineers won't be alerted by Adam as quickly as Eric will the inspectors. (Passive Antecedent,
Contrastive Topic)
d. The engineers won't be alerted by Adam as quickly as he could the inspectors. (Passive Antecedent,
Auxiliary Focus)
9) Voice match controls
a. Adam won't alert the engineers as quickly as Eric will the inspectors. (Active Antecedent,
Contrastive Topic)
b. Adam won't alert the engineers as quickly as he could the inspectors. (Active Antecedent, Auxiliary
Focus)
c. The engineers won't be alerted by Adam as quickly as the inspectors will be by Eric. (Passive
Antecedent, Contrastive Topic)
d. The engineers won't be alerted by Adam as quickly as they could be by Eric. (Passive Antecedent,

Auxiliary Focus)
Procedure: PClbex Farm; 1-to-7

ert scale acceptability judgments; 24 test items + 48 fillers

JS Kim (HBNU & Voice

match in pseudogapping 8-21-2024 10 /28

xperiments and discussion

Experiment 1 results

Figure 1. Mean acceptability ratings of the eight conditions of PG sentences in
Experiment 1 along with standard error bars

Voice match Voice mismatch

@
£4 376 376
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& Information structure
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§
2
=2
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o Activa Passhe
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Experiments and d

Experiment 1 results (cont'd)

SH Park & JS Kim (HBNU Voice mismatch i

Table 1. Summary of the statistical analysis of Experiment 1 (z-transformed scores; mixed-effects regression models with
Match, Antecedent, and Information Structure as fixed effects alongside their interactions)

B SE t P Signif.

(Intercept) 0.56805 0.05913 9.607 2.67e-15 ok
Mismatch -0.67130 0.09336 -7.190 1.99%-11 ok
PassAnte 0.01395 0.07395 0.189 0.8508

AuxFoc -0.06474 0.07670 -0.844 0.4009
Mismatch:PassAnte -0.10984 0.11752 -0.935 0.3513
Mismatch:AuxFoc 0.28054 0.11752 2.387 0.0181 *
PassAnte:AuxFoc 0.16912 0.10458 1.617 0.1095
Mismatch:PassAnte:AuxFoc -0.39343 0.16619 -2.367 0.0191 *

ions

Main effect of Match: a sig ant reduction in mean ra

gs for mismatch conditions compared to match con
Two-way interaction between Match and Information structure: greater mismatch effects in contrastive topic conditions
than auxiliary focus conditions

Three-way interaction among, Match, Antecedent, and Information Structure: a smaller reduction of mismatch effects
by auxiliary focus with passive antecedents than with active antecedents

No main effect of Information Structure in the match conditions: formation of similar controls for exploring the influence
of information structure on mismatch conditions

Smaller but statistically significant effects of mismatch on au;
conditions: auxiliary focus not completely resistant to mismatch

ary focus conditions compared to contrastive topic

No main effect of Antecedent and absence of its interaction with Matc
the effects of auxiliary focus in mismatch conditions

Antecedent only with a limiting influence on

pseudogapping 8-21-2024 12/28
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Experiments and discussion

Comparison with Kertz (2013)

@  Our findings supporting and even extending Kertz's (2013) proposal:
information structure reliably predicts the acceptability of mismatched
ellipses.

@  Significant reduction of mismatch effects by auxiliary focus as
opposed to contrastive topics even in PG sentences

@  However, lower mean rating of auxiliary focus conditions in the
context of voice mismatch compared to matching contexts, calling for
further explanation — structural account or a cumulation of
violations of various factors)

@  Also, restricted effect of auxiliary focus in our results: reliably reduced
mismatch effects with active antecedents but not with passive
antecedents — processing difficulty for passive antecedents?

SH Park & JS Kim (HBNU & INU) Voice mismatch in pseudogapping 8-21-2024 13 /28

Experiments and discussion

Comparison with Arregui et al. (2006)

@  Arregui et al.’s (2006) recycling hypothesis: Mismatching antecedents
should be judged more acceptable when the antecedent is the more
complex member (e.g., a passive verb phrase) of a paraphrase pair
than when it is the less complex one (e.g., an active verb phrase).

@  Our results in contrast with the prediction from Arregui et al.’s
(2006) recycling hypothesis: with auxiliary focus, increased mean
ratings with active-passive mismatches compared to passive-active
mismatches; with contrastive topics, no effect

SH Park & JS Kim (HBNU & INU) Voice mismatch in pseudogapping 8-21-2024 14 /28

xperiments and discussion

Experiment 2

] Experiment 2: an on-line self-paced reading task to investigate the possible effects of
information structure and antecedent voice on voice-mismatched PG sentences

4] Participants: 78 self-reported native speakers of English; recruited from Prolific
(www.prolific.com); removal of data from five participants for failing comprehension
check questions and data from one participant for completing the task twice, leaving data
from 72 participants

] Materials: almost the same as those in Experiment 1 with slight modification for some
items (e.g., changes of proper names to present each stimulus in one line on the computer
screen)

] Five regions for reading-time analyses: 1) postverbal constituent region in the antecedent
clause; 2) comparative expression region; 3) subject region in the PG clause; 4) auxiliary
region in the PG clause; 5) postauxiliary constituent region in the PG clause

(10) Adam won't alert [g; the engineers] [r2 as quickly as] [r3 Eric] [ra will] [rs the
inspectors].
] Procedure: PClbex Farm; self-paced moving-window word-by-word reading presentation;

24 test items + 48 fillers

] Data filtering and transformation processes: accuracy of comprehension question answers
(below 80%), raw reading times < 100ms, raw reading times > 5,000ms,
log-transformation, residual reading time transformation (region length)

SH Park & JS Kim (HBNU & INU) Voice mismatch in pseudogapping 8-21-2024 15/28

Experiments and discussion

Experiment 2 results: overall tendency for the voice match
conditions

] Figure 2. Mean residual reading times (RRTs) by region and voice match experiment
condition in Experiment 2 along with standard error bars
Antecedent Voice — Information Structure —

e topic

Residual Reading Time (ms)
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Experiments and discussion

Experiment 2 results: overall tendency for the voice
mismatch conditions

SH Park & JS Kim (HBNU & INU)

Figure 3. Mean residual reading times (RRTs) by region and voice mismatch experiment
condition in Experiment 2 along with standard error bars

Antecedent Voice — v — Passive Information Structure — Contrastiva topic =+ llary focus

(ms)]

ing Time

esidual Readi

R3: Sub)
Region

Obviously, different reading time patterns in the voice match and mismatch conditions, in
particular in the regions in the PG clause, not in the antecedent clause

Voice mismatch in pseudogapping 8-21-2024 17 /28

Experiments and discussion

Experiment 2 results: stats for the voice match conditions

SH Park & JS Kim (HBNU & INU) Voice

Table 2. Summary of the statistical analysis of the voice match conditions in Experiment 2

R1: Postverbal B SE df t-value p-value Signi
(Intercept) 0.01889 0.02174 101.221 0.869 0.387

PassAnte 0.12587 0.02838 95.609 4.435 2.46e-05 *rk
R2: Comparative B SE df t-value p-value
(Intercept) -0.023109 0.039037 97.818 -0.592 0.555

PassAnte 0.009424 0.054880 96.205 0.172 0.864

AuxFoc 0.017022 0.054463 93.569 0.313 0.755
PassAnte:AuxFoc -0.008691 0.077237 94.505 -0.113 0.911

R3: Subj B SE df t-value p-value
(Intercept) -0.23653 0.03624 28.136 -6.527 4.38e-07 HEx
PassAnte 0.03805 0.05426 43.958 0.701 0.487

AuxFoc 0.12141 0.03999 38.043 3.036 0.004 **
PassAnte:AuxFoc -0.08513 0.06127 67.036 -1.389 0.169

R4: Aux B SE df t-value p-value Signi
(Intercept) -0.212189 0.019623 95.607 -10.813 < 2e-16 Hork
PassAnte 0.405351 0.027289 94.186 14.854 < 2e-16 Ex
AuxFoc -0.159095 0.026538 86.643 -5.995 4.56e-08 FEx
PassAnte:AuxFoc 0.007884 0.037904 89.083 0.208 0.836

R5: Postaux B SE df t-value p-value Sign
(Intercept) -0.009489 0.044132 115.309 -0.215 0.830

PassAnte 0.292303 0.058994 96.573 4.955 3.08e-06 Hokk
AuxFoc 0.014330 0.058357 92.962 0.246 0.807
PassAnte:AuxFoc 0.027358 0.082846 94.182 0.330 0.742
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Experiments and discussion

Experiment 2 results: stats for the voice match conditions
(cont'd)

(11)

SH Park & JS Kim (HBNU & INU)

Voice match conditions

a. Adam won't alert [g; the engineers] [ro as quickly as] [r3 Eric] [ra will] [rs the inspectors]. (Active
Antecedent, Contrastive Topic)

b. Adam won't alert [g; the engineers| [ry as quickly as] [r3 he] [rq could] [gs the inspectors]. (Active
Antecedent, Auxiliary Focus )

c. The engineers won't be alerted [g; by Adam] [go as quickly as] [r3 the inspectors] [r4 will be] [gs by Eric].
(Passive Antecedent, Contrastive Topic)

d. The engineers won't be alerted [g; by Adam] [ro as quickly as] [r3 they] [rq could be] [gs by Eric]. (Passive
Antecedent, Auxiliary Focus)

Overall, a slower reading time of the target region for passive clauses than active ones, regardless of the antecedent or
PG clauses (R1, R4, and R5)

No main and interaction effects in the comparative expression region (a good base line for the results regarding the PG
clause regions)

A main effect of Information Structure in the PG subject region: a slower reading time for the PG subject with an
ary focus information structure than with a contrastive topic information structure

A main effect of Information Structure in the PG auxiliary region: a slower reading time for the PG auxiliary region with
a contrastive topic information structure than with an auxiliary focus structure

Only a main effect of Antecedent in the PG postauxiliary constituent region and no effect of Information Structure, nor
their interaction

Voice mismatch in pseudogapping 8-21-2024 19 /28

Experiments and discussion

Experiment 2 results: stats for the voice mismatch
conditions

SH Park & JS Kim (HBNU & INU)

Table 3. Summary of the statistical analysis of the voice mismatch con ns in Experiment 2

R1: Postverbal B SE df t-value p-value
(Intercept) 0.01801 0.02178 99.216 0.827 0.41

PassAnte 0.16994 0.02947 96.133 5.766 9.84e-08 ok
R2: Comparative B SE df t-value p-value
(Intercept) -0.015387 0.037795 97.712 -0.407 0.685

PassAnte -0.003138 0.053000 95.007 -0.059 0.953
InfoAuxFoc -0.015938 0.052964 94.733 -0.301 0.764
PassAnte:AuxFoc 0.035146 0.074971 95.062 0.469 0.640

R3: Subj B SE df t-value p-value
(Intercept) -0.13057 0.04010 51.654 -3.256 0.002

PassAnte -0.14978 0.05535 46.984 -2.706 0.009

AuxFoc -0.02309 0.04633 79.404 -0.498 0.620
PassAnte:AuxFoc 0.14575 0.06563 79.867 2.221 0.029 *
R4: Aux B SE df t-value p-value Signif.
(Intercept) 0.27689 0.01862 79.321 14.871 < 2e-16 Hokx
PassAnte -0.49334 0.02655 82.841 -18.580 < 2e-16 Hokx
AuxFoc -0.22319 0.02467 87.443 -9.048 3.43e-14 Hokx
PassAnte:AuxFoc 0.07994 0.03504 88.724 2.281 0.0249 *
R5: Postaux B SE df t-value p-value Signif.
(Intercept) 0.40100 0.04193 124.318  9.563 < 2e-16  kx*
PassAnte -0.36768 0.05309 90.700 -6.925 6.08e-10 Fkx
InfoAuxFoc -0.03991 0.05304 90.295 -0.752 0.454
PassAnte:InfoAuxFoc 0.06273 0.07510 90.722 0.835 0.406

Voice mismatch i
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Experiments and discussion Experiments and discussion

Experiment 2 results: stats for the voice mismatch Experiment 2 results: further analysis of the postauxiliary
conditions (cont'd) constituent region

(12) Voice mismatch conditions o Figure 5. Mean residual reading times (RRTs) by word of Region 7 and voice match
a. Adam won't alert [r; the engineers] [y as quickly as] [3 the inspectors] [rq will be] [rs by Eric]. (Ac condition in Experiment 2 along with standard error bars
Antecedent, Contrastive Topic)
b. Adam won't alert [g; the engineers| [ry as quickly as] [g3 they] [rg could be] [rs by Eric]. (Active Oce — Adw — Passhe  Information Structure — Conrastve gk -+ Aunary s
Antecedent, Auxiliary Focus)
c. The engineers won't be alerted [g; by Adam] [y as quickly as] [r3 Eric] [rq will] [rs the inspectors].
(Passive Antecedent, Contrastive Topic) eI
d. The engineers won't be alerted [gy by Adam] [go as quickly as] [r3 he] [rq could] [gs the inspectors]. 3
(Passive Antecedent, Auxiliary Focus) £ T
3 o1
(] a slower reading time of the target region for passive clauses than active ones, regardless of the antecedent or E
PG clauses (R1, R3, R4, and R5) e
] No main and interaction effects in the comparative expression region (a good base line for the results regarding the PG Rm
clause regions) =
(] An interaction between Antecedent and Information Structure in the PG subject region: a slower reading time for the 2
PG subject region with a passive PG clause mainly due to the auxiliary focus information structure @
] A main effect of Information Structure and an interaction between Antecedent and Information Structure in the PG .
auxiliary constituent region: a slower reading time for the PG auxiliary region with the contrastive topic information
structure than with the auxiliary focus information structure and a larger reading time difference in the passive PG :
clause than in the active PG clause in term of information structure " Region X
o Only a main effect of Antecedent in the PG postauxiliary constituent region and no effect of Information Structure, nor
their interaction o No information structure effect here
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Experiments and discussion Experiments and discussion

Experiment 2 results: postauxiliary constituent region Experiment 2 results: further analysis of the postauxiliary
constituent region (cont'd)

] Post: i ion: wh ticipant: Id b that the stimulus involved is! . H H ; : H H
o ostawdliary reglon: where participants could be aware that the stimulus involved €7ipsis ° Figure 6. Mean residual reading times (RRTs) by word of Region 7 and voice mismatch
Table 4. Summary of the statistical analysis of the postauxiliary constituent region in Experiment 2 condition in mx_um::‘_m:w 2 m_O:W with standard error bars
R5: Postaux B SE df t-value p-value Signif.
(Intercept) -0.008185 0.053681 58.455 -0.152 0.879 Antecedant Voce — Adw — Passhe  Information Structure —  Convastne gic Ay s
Mismatch 0.410213 0.057019 70.921 7.194 5.19e-10 *ak
PassAnte 0.287728 0.058269 75.733 4.938 4.59e-06 i
AuxFoc 0.014524 0.071780 47.497 0.202 0.841 N
Mismatch:PassAnte -0.656337 0.078915 147.407  -8.317 5.53e-14 rak
Mismatch:AuxFoc -0.055394 0.080377 70.025 -0.689 0.493 2
PassAnte:AuxFoc 0.030550 0.081869 73.921 0.373 0.710 S —
Mismatch:PassAnte:AuxFoc 0.033586 0.111221 145.521 0.302 0.763 w I |
E &
o Only main effects of Match and Antecedent and their interac 3 Ul
7 N
o A slower reading time for the postauxiliary constituent region in the voice mismatch conditions than in the voice match 3 » \
conditions 3 N\
- B \
o A slower reading time for the postauxiliary constituent region with passive antecedent clauses than with active M ™ 3
antecedent clauses T
] A slower reading time for the voice mismatch conditions due to passive PG clauses rather than active PG clauses 0.2
] No information structure effect at this point! 2 ik
Rogion
(] No information structure effect here, either!
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Experiments and discussion

Comparison with Kertz (2013) and Arregui et al. (2006)

@  No information structure effect in the postauxiliary constituent region
in either voice match or voice mismatch conditions in contrast with
the prediction from Kertz's information structure hypothesis!

@  Slower reading times for passive PG clauses than active PG clauses
across the regions in the voice mismatch conditions, supporting
Arregui et al's recycling hypothesis; nonetheless, a general tendency
for slower reading times for passive clauses than active ones regardless
of the presence/absence of ellipsis and voice match/mismatch
conditions

SH Park & JS Kim (HBNU & INU) Voice mismatch in pseudogapping 8-21-2024 25/28

Conclusion

Conclusion

@ Different types of information from acceptability judgment and
self-paced reading tasks

@  Detailed analyses required

@ Importance of running different types of experiments

SH Park & JS Kim (HBNU & INU) Voice mismatch in pseudogapping 8-21-2024 26 /28

References

("] Arregui, A., C. Clifton, L. Frazier, and K. Moulton. 2006. Processing elided verb phrases
with flawed antecedents: The recycling hypothesis. Journal of Memory and Languages 55:
232-246.

"] Clifton, C., M. Xiang, and L. Frazier. 2019. A note on the voice mismatch asymmetry in
ellipsis. Journal of Psycholinguistic Research 48(4): 877-887.

] Coppock, E. 2001. Gapping: In defense of deletion. In M. Andronis, et al., eds., Papers
from the 37th Regional Meeting of the Chicago Linguistic Society, 133-148. Chicago, IL:
Chicago Linguistic Society.

] Gengel, K. 2013. Pseudogapping and Ellipsis. Oxford: Oxford University Press.

] Jayaseelan, K. A. 1990. Incomplete VP deletion and gapping. Linguistic Analysis 20(1-2):
64-81.

] Kehler, A. 2002. Coherence, Reference and the Theory of Grammar. Stanford, CA: CSLI
Publications.

] Kertz, L. 2008. Focus structure and acceptability in verb phrase el In N. Abner and
J. Bishop, eds., Proceedings of the 27th West Coast Conference on Formal Linguistics,
283-291. Somerville, MA: Cascadilla Proceedings Project.

(] Kertz, L. 2010. Ellipsis Reconsidered. Doctoral dissertation, University of California, San
Diego, CA.

] Kertz, L. 2013. Verb phrase ellipsis: The view from information structure. Language
89(3): 390-428.

SH Park & JS Kim (HBNU & INU) Voice mismatch in pseudogapping 8-21-2024 27/28

References

References (cont'd)

] Kim, C. and J. Runner. 2018. The division of labor in explanations of verb phrase ellipsis.
Linguistics and Philosophy 41(1): 41-85.

] Kim, J. and S.-H. Park. 2023. Focus structure and voice mismatch in pseudogapping.
Korean Journal of English Language and Linguistics 23, 1014-1035.

o Kubota, Y. and R. Levine. 2017. Pseudogapping as pseudo-VP-ellipsis. Linguistic Inquiry
48(2): 213-257.

o Lasnik, H. 1999. Pseudogapping puzzles. In S. Lappin and E. Lappin, eds., Fragments:
Studies in Ellipsis and Gapping, 141-174. Oxford: Oxford University Press.

] Levin, N. 1979. Main Verb Ellipsis in Spoken English. Doctoral dissertation, Ohio State
University, Columbus, OH.

4] Merchant, J. 2008. An asymmetry in voice mismatches in VP-ellipsis and pseudogapping.
Linguistic Inquiry 39(1): 169-179.

] Miller, P. 1990. Pseudogapping and do so substitution. In M. Ziolkowski et al., eds.,
Papers from the 26th Regional Meeting of the Chicago Linguistic Society, 293-305.
Chicago, IL: Chicago Linguistics Society.

] Miller, P. 2014. A corpus study of pseudogapping and its theoretical consequences. In C.
Pifén, ed., Empirical Issues in Syntax and Semantics, vol. 10, 73-90. Paris: CSSP.

] Tanaka, H. 2011. Voice mismatch and syntactic identity. Linguistic Inquiry 42(3): 470-490.

SH Park & JS Kim (HBNU & INU) Voice mismatch in pseudogapping 8-21-2024 28/28

170



[locutionary diagnostics for mirativity

o  Mirativity counts as illocutionary not-at-issue content: it’s undeniable in
discourse and not targetable by truth-conditional operators like negation (Rett
2021; Rett & Sturman 2021).

(2)  A: (Wow) Kim won the race!
Okgi Kim B: That’s not true, he came in second.
okgikim@khu.ac.kr B’: #That’s not true, you knew he would.

(3) (Wow) Kim did not win the race!

o In(2), the denial targets the at-issue content of the exclamation—that Kim won
the race—but not the mirative component introduced by exclamation intonation,
namely that the speaker is surprised by this proposition.

Nonstandard ‘what’ as a mirativity strategy in Korean

Kyung Hee University

2024 0§ AHOfst SSsh=ChS|: Ol Ofo|dnt 210 A7

August 20-21, 2024, SLtCi st . - )
@  In(3), the negation can only target the proposition that Kim won the race, not

that the speaker is surprised that he did.
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Introduction Mirative strategies in English

Definition of mirativity Mirative strategies

@  Mirative strategies (= mirative extensions): extensions of essentially non-mirative

o  Mirativity—a cross-linguistically valid grammatical category—expresses the categories which obtain mirative meanings within a given context (Aikhenvald
proposition which is new or unexpected to the speaker, not yet integrated into his 2004, 2010, 2012).
overall picture of the world (DeLancey 1997, 2001, 2012; Aikhenvald 2012). o  The meanings of mirativity can be a “side-effect” of a variety of forms with other
o Hengeveld & Olbertz (2012: 488) defines mirativity as “a linguistic category that meanings and functions (Aikhenvald 2012: 472).
characterizes a proposition as newsworthy, unexpected, or surprising”. o  Mirativity is encoded using a variety of different strategies (Rett 2012; DeLancey
o  For instance, the Turkish sentence in (1) with the mirative marker mis can be 2012; Aikhenvald 2004, 2012):
used to express the speaker’s surprise at Kemal’s coming. (4) a. lexicalized adverbials
(1)  Kemal gel-mrs b.  syntactic structures/constructions (e.g., (It) turns out (that) S, end up)
Kemal come-MIRATIVE c.  exclamation intonation
‘Kemal came!’ d.  sentence final evaluative particles
e focus fronting
£ .

Okgi Kim Nonstandard ‘what' as a mirativity strategy Aug 20-21, 2024

Nonstandard ‘what’ as a mirativity strategy Aug 20-21, 2024
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English nonstandard what as a mirative strategy

o  In canonical wh-questions, the wh-word what does not give rise to mirativity
(e.g., What did John do yesterday?).

o  Its mirative usage seems to be licensed by exclamation intonation (or stress) or by
certain syntactic environments (i.e., syntactic strategies, see Celle 2017: 223 for
an overview).

o Unlike its argumental counterpart, the mirative marker what is non-referential
and used to express a speaker’s surprise and/or unexpectedness towards the
salient event in question.

Okgi Kim Nonstandard ‘what' as a mirativity strategy Aug 20-21, 2024

ive strategics in English

Licensing environments for mirative what (2)

o  Exclamative construction (with exclamation intonation):
(7)  What a nice teacher he is!
° What's X doing Y? (WXDY) construction (Kay & Fillmore 1999): the speaker’s
surprise or disapproval of X's activities.
(8)  Waiter, what's this fly doing in my soup?
©  What do you care if/whether construction (den Dikken 2016; Ochi & Hsin 1999):

(9) a.  What do you care whether I cry or laugh?
b.  What do you care if I kill him or not?

Okgi Kim Nonstandard ‘what' as a mirativity strategy Aug 20-21, 2024

Mirative strategies in English

Licensing environments for mirative what (1)

° Exclamatory intonational contour (Kraus 2018):

(5) A:  Ijustgotanew haircut!
B:  What! Who from?

o  Reactive what-x construction (Példvere & Paradis 2019): In (6), B’s utterance
what you find that appealing conveys his surprise and disbelief that A finds
something appealing.

(6) A: Tt was good <pause/>
B: is it appealing
A: almost ![yeah]
B: ![what] you find that appealing *[<vocal desc =“laugh”/>]
A: 2[I thought] that I did yeah
B: <vocal desc -“laugh”/>]

Nonstandard ‘what’ as a mirativity strategy Aug 20-21, 2024

this talk

Main goals of this talk

o  TIsuggest that ‘why’-like ‘what’ questions in Korean like (10) can be used as a
mirative strategy.
(10) A:  kicha-ka mwe-1  pelsse ttena-ss-ni?
train-TOP what-ACC already leave-pPST-QUE
‘Why did the train already leave?’
B:  ilceng-i kapcaki pyenkyengtoyess-tay
“The schedule changed suddenly’.
@  Indoing so, I present key mirative as well as grammatical properties of the
‘why’-like ‘what’ construction, and offer a sketched HPSG-based view to account
for the properties.

Okgi Kim Nonstandard ‘what' as a mirativity strategy Aug 20-21, 2024



‘Why’-like ‘what’ questions with mirative force (1)

o  Korean mwe-I ‘what’ questions like (11) receive ‘why’-like interpretations (Park &
Kang 2020; Kim 2021, 2022):

(11) a.  Mimi-nun mwe-l  kulehkey manhun chayk-ul ilk-ess-ni?
Mimi-TOP what-ACC so many  book-ACC read-pPST-QUE
‘Why (the hell) did Mimi read so many books?’

b. ne-nun mwe-l tto haymalkkey wus-ko iss-ni?
you-TOP what-ACC again brightly smile-CONN be-QUE
‘Why (the hell) are you smiling brightly again?’
o  Such questions have a mirative meaning in that they involve an expression of
speaker surprise or exceeded expectation: e.g., (11a) expresses the speaker’s
surprise at the unexpected event of Mimi’s reading so many books.

Okgi Kim Nonstandard ‘what' as a mirativity strategy Aug 20-21, 2024

Satisfying illocutionary diagnostics for mirativity

o  The mirative meaning of Korean mwe-I questions is not directly deniable in
context:
(12) Mimi-nun mwe-1  kulehkey manhun chayk-ul ilk-ess-ni?
Mimi-TOP what-ACC so many  book-ACC read-PAST-QUE

{#cenhye nollap-ci ahn-e.  / #kukey nay-ka yeysangha-n
atall  surprise-CONN not-DECL that  I-NOM expect-MOD
kes-i-ya.}

Kes-COP-DECL
‘Why (the hell) did Mimi read so many books?
{#I'm not surprised at all / #That’s what I expected.}
o  The negation in (13) cannot target the not-at-issue proposition that the speaker is
surprised that he did:
(13) mwe-l tto swukcey-lul  ha-ci anh-ass-ni?
what-ACC again homework-ACC do-CONN not-PAST-QUE
‘Why didn’t you do homework again?’

Okgi Kim Nonstandard ‘what’ as a mirativity strategy Aug 20-21, 2024

Only a reduced form

(*]

Unlike its argumental counterpart, the mirative wh-word should surface as a

redu
(14)

ced form:
a.  Mary-nun {mwues-ul/mwe-1} mek-ess-ni?
Mary-TOP what-ACC eat-PST-QUE
‘What did Mary eat?’
b.  Mimi-nun {*mwues-ul/mwe-1} pelsse ca-ni?
Mimi-TOP what-ACC already asleep-QUE
‘Why (the hell) is Mimi already asleep?’

Okgi Kim Nonstandard ‘what' as a mirativity strategy Aug 20-

Non-referential adverbial uses

(15)

The mirative mwe-I as a non-referential adverb can occur with various types of

verbs, just like way ‘why’:

a.

John-un mwe-l tto pissan  cha-lul sa-ss-ni?
John-ToP what-Acc again expensive car-acc buy-PsT-QUE
‘Why (the hell) did John buy an expensive car again?’

ne-nun mwe-l  kulehkey ilccik ttena-ss-ni?
you-TOP what-Acc so early leave-psT-QUE
‘Why (the hell) did you leave so early?’

elum-i mwe-1  kulehkey ppalli nok-ass-ni?
ice-NOM what-Acc so quickly melt-pST-QUE
‘Why (the hell) did the ice melt so quickly?’

0s-i mwe-]l  tto ccic-e cy-ess-ni?
dress-NOM what-ACC again tear-CONN tear-PST-QUE
‘Why (the hell) was the dress torn again?’

Okgi Kim Nonstandard ‘what' as a mirativity strategy Aug 20-
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Licensing dependency (1)

o The licensing of mirative mwe-I relies on the presence of an expression like
kulehkey, tto, and pelsse that evokes speaker unexpectedness depending on
context:!

(16) a.  Mimi-nun mwe-1  *(kulehkey) manhun chayk-ul ilk-ess-ni?
Mimi-TOP what-ACC so many  book-ACC read-PST-QUE
‘Why (the hell) did Mimi read so many books?’

b.  Mimi-nun mwe-1  *(tto) cwungkwuk-ey ka-ss-ni?
Mimi-TOP what-ACC again China-LOC g0-PST-QUE
‘Why (the hell) did Mimi go to China again?’

!'Their English counterparts are known as raising mirative inferences (Lobner 1989; Michaelis 1996;
Krifka 2000; Van de Velde 2012; zeevat 2013).

Okgi Kim Nonstandard ‘what' as a mirativity strategy Aug 20-21, 2024

No embeddings under positive resolutive verbs

o  Mirative mwe-I questions can be embedded under resolutive verbs only if those
verbs are negated like molu ‘not.know’:
(19) a. “*na-nun[Mimi-ka mwe-1 tto  tokil-ey kass-nunci] an-ta.
I-TOP Mimi-NOM what-ACC again Germany-to went-QUE know-DECL
‘I know why (the hell) Mimi went to Germany again.’
b. na-nun [Mimi-ka mwe-1 tto  tokil-ey kass-nunci]
I-TOP Mimi-NOM what-ACC again Germany-to went-QUE
molu-keyss-e.
know-PRES-DECL
‘I don’t know why (the hell) Mimi went to Germany again.’
@  The impossibility of (19a) could be explained in terms of the lack of mirativity: if the
speaker say “I know why ...”, the reason is not surprising any more to the speaker.

Okgi Kim Nonstandard ‘what' as a mirativity strategy Aug 20-21, 2024

Licensing dependency (2)

o  The mirative mwe-I and its licensing mirative expression need to be adjacent to
each other:
(17) a.  Mimi-nun mwe-1  kulehkey cacwu  maykcwu-lul masi-ni?
Mimi-TOP what-ACC so frequently beer-AcC drink-QUE
‘Why does Mimi drink beer so frequently?’
b.  ??Mimi-nun mwe-l1  maykcwu-lul kulehkey cacwu
Mimi-TOP what-ACC beer-ACC  so frequently
masi-ni?
drink-QUE
‘Why does Mimi drink beer so frequently?’
o The mirative mwe-I must precede the licensing expression:
(18)  *Mimi-nun kulehkey mwe-1 =~ cacwu  maykcwu-lul masi-ni?
Mimi-TOP so what-ACC frequently beer-ACC ~ drink-QUE
‘Why does Mimi drink beer so frequently?’

Okgi Kim Nonstandard ‘what’ as a mirativity strategy Aug 20-21, 2024

Mirative mwe-I as a grammaticalized unit (1)

o According to Aikhenvald’s (2012) view, miratives are grammaticalized linguistic
markers of mirativity. Thus, markers of other categories can be used to convey
mirative meaning.

o  Chor & Lam (2023): the mirativity-inducing particle mel, used in surprise
contexts like (20), is a phonologically reduced form derived from combining the
interrogative marker mat1I and the general noun je5 ‘thing’. They argue that mel
has continued to develop a range of subjective, speaker-oriented pragmatic
functions.

(20) Gam3 jit6, nei5 wui3 heoi3 mel?
so  hot 285G will go ME
‘It's so hot - you going? (I doubt it.)’

Okgi Kim Nonstandard ‘what' as a mirativity strategy Aug 20-21, 2024

174



zed mirative mwe-I

Mirative mwe-I as a grammaticalized unit (2)

I assume that mwe-I has undergone grammaticalization as serving a range of
pragmatic interpersonal functions, including the mirative function as a reason
wh-adverbial in ‘why’-like ‘what’ questions.?
The grammaticalization would also have led to its rhetorical function in the
so-called negative wh-construction like (21): it is used to express the speaker’s
negative attitude towards the previous utterance (Kim & Kim 2022).
(21)  Mimi-ka kongpwu-lul mwe-l ~ cal ha-ni?!
Mimi-NOM study-ACC ~ what-ACC well do-QUE
‘No way does Mimi study well.’

This development of mwe-1I follows Traugott’s (2003, 2010) subjectification
development in which linguistic items and constructions come to encode
subjectivity explicitly.

2Park (2023) suggests that the nonstandard mwe-I has developed from mwe-(lo) (because of what) where

~(u)lo is a particle expressing reason or cause.

Okgi Kim Nonstandard ‘what' as a mirativity strategy Aug 20-21, 2024

An HPSG-based view

Sketched HPSG-based view

The mirative wh-word as a reason adverb takes as its semantic argument the salient
proposition evoked from the previous discourse, yielding an information-seeking reading
as its at-issue meaning.

It also conveys as its not-at-issue content that the speaker judges the proposition as
‘noteworthy’ (a cover term to include various emotive stances on the part of the speaker
(e.g. surprise, unexpectedness)).

Modifying a verbal projection enables the mirative wh-element to take wide scope over the
entire clause it modifies.
Lexical entry for the mirative wh-word:
[ mir-wh-word |
POS adv

SYN|HEAD
MoD verbal

AT-ISSUE \x[reason(x, [1])]
NOT-AT-ISSUE noteworthy(1]

SEM

CTXT|SAL-UTT [1p

Nonstandard ‘what’ as a mirativity strategy Aug 20-21, 2024

An HPSG-based view

Example

(23) A:  natto kyelsekha-yss-e.
I again absent-PST-DECL
‘T was absent again.’

B: mwe-l tto kyelsekha-yss-ni?
what-ACC again absent-PST-QUE
‘Why were you absent again?’

(24) FORM <mwe-I>
POS adv
SYN|HEAD
MobD verbal

AT-ISSUE Ax[reason(x, absent(y, again))]

SEM
NOT-AT-ISSUE noteworthy(absent(y, again))

CTXT|SAL-UTT absent(y, again)

Okgi Kim Nonstandard ‘what' as a mirativity strategy Aug 20-21, 2024

An HPSG-based view

Immediate Linear Precedence constraint

° As noted, mirative mwe-I and its licensing mirative expression need to be

adjacent to each other, and the former must precede the latter:

(25) a.  ne-nun mwe-l tto ecey kyelsekha-yss-ni?
you-TOP what-ACC again yesterday absent-PAST-QUE
‘Why were you absent again yesterday?’
b.  *ne-nun mwe-1 ecey tto kyelsekha-yss-ni?
c.  *ne-nun tto mwe-l ecey kyelsekha-yss-ni?

o  To capture these licensing dependencies between the two, I posit the Immediate

Linear Precedence constraint in (26), which states that the mirative wh-element
needs to immediately precede a mirative expression.

(26) Immediate Linear Precedence (ILP) constraint:
mwe-l << [MIL +]

Okgi Kim Nonstandard ‘what' as a mirativity strategy Aug 20-21, 2024
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An HPSG-based view

Implication: surprise-disapproval mwe-I (1)

In an appropriate context, mwe-I questions can have a disapproval interpretation
(Park & Kang 2020; Park 2023):
(27)  mwe-l  tto papo kathi wus-ko iss-ni?
what-ACC again idiot like smile-cONN cop-QUE
‘Why are you laughing like an idiot again?’
(= “You shouldn’ t laugh like an idiot.’)
To account for this reading, I adopt Han's (2002) analysis for rhetorical questions,
according to which a wh-phrase in rhetorical questions is mapped onto a negative
quantifier; in other words, as sketched in (28), the value of a rhetorical wh-phrase
denotes an empty set.
(28) a.  Who knows?
b.  —3(x)[person(x) & knows(x)] — Nobody knows.
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An HPSG-based view

Summary

Summary

I have proposed that ‘why’-like ‘what’ in Korean is used as a mirativity strategy in
that it expresses speaker surprise and/or unexpectedness towards the salient
event.

The non-argumental mwe-I is assumed to have undergone grammaticalization
into a reason adverb with mirative force.

I have sketched an HPSG-based approach in which the mirative wh-word takes a
contextually salient proposition as its semantic argument, yielding a ‘why’-like
interpretation as its at-issue content, alongside the not-at-issue mirative meaning.

Okgi Kim Nonstandard ‘what' as a mirativity strategy Aug 20-21, 2024

Selected references

Implication: surprise-disapproval mwe-I(2)

Building on Han'’s view, I suggest that mwe-1 in cases like (27) is mapped onto a
negative quantifier, i.e., no reason(x).
The meaning of (27) would be something like the following:
(29)  —3x[reason(x) & smile(y, like.an.idiot, again, for x)]
= There is no reason that you smile like an idiot again.
= You shouldn’t simile like an idiot.
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Case-mismatching vs. D-linking of ATB wh-questions in Korean

Yoo-Jeong Kim and Jeong-Seok Kim
(Korea University)
{yj_tina, uconnkim}@korea.ac.kr

Organization of the talk
1 Introduction
2 Background
2.1 Asymmetric ATB wh-questions
2.2 Previous analyses
2.3 Locus of a pivot in left-node-raising
2.4 D-linking
3 Experiment
Discussion

5 Conclusion

1 Introduction

Aim
(1) a. to investigate the case-mismatching property of Korean ATB wh-questions

b. to investigate the D-linking property of Korean ATB wh-questions

Ross (1967): the Coordinate Structure Constraint (CSC)
(2) Across-the-board (ATB) extraction can evade the CSC.
a. *Who did [John love _ and Bill hate Susan]?
b. Who did [John love _ and Bill hate __ ]?

(3) The morphological case of a wh-filler in ATB wh-questions must match across all the
conjuncts (Citko 2005a).

(4) a. Co Jan lubi 1 Maria uwielbia =~ ?
whatace Jan likesace and Maria adoresacc
‘What does Jan like and Maria adore?’

b. *Co Jan lubi 1 Maria nienawidzi _ ?
whatace Jan likesace and Maria hatesgen

‘What does Jan like and Maria hate?’
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<Issue 1>

(5) Does Korean permit a case mismatch between wh-fillers under ATB dependency?

6) “Frol Al O FEUPES Filpa, HlEl7F WA Brol P ac?
Pesetsky (1987): D(iscourse)-linking

(7) The distinction between D-linked and non-D-linked wh-phrases has been claimed to have

an important consequence for the syntax of wh-dependency.

Ross (1967): island effect, a wh-island
(8) a. *What do you wonder [who solved _ ]?
b. What do you think [that John solved  ]?

(9) Island effects are thought to be less strong when the wh-phrase is D-linked (Rizzi 1990).
(10) ?Which problem do you wonder [who solved _ ]?

<Issue 2>
(11) Does D-linking have an amelioration effect on the case-mismatch in Korean ATB wh-
questions?
(12)a. D-linking generally reduces the impact of grammatical rule violations. —
b. D-linking might increase the acceptability of case-mismatched ATB wh-questions.
(13)a. oj= ype}e] st Al Eo] _ ks S,
w2 7b wEeskAl _ sre] giy?
b. o= vpeke] shAel Al w7t wisskAl  stolstal,

Eol _ mrhureg FAU
2 Background
2.1 Asymmetric ATB wh-questions

analysis of ATB wh-movement
(14)[cp wh <wh> C [&p [Tp <wh>] & [1p <wh>]]]

T’I\

(15)In (14), the two distinct wh-phrases are moved out of each conjunct and one of them is

deleted at the PF level. This deletion should be mandatory, which is unusual given that PF
deletion is optional.

Alternative
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(16) Munn (1993, 2001): ATB wh-questions as a form of parasitic gap constructions
(17)One conjunct undergoes wh-movement while the other conjunct undergoes null operator
(Op) movement, with both movements being part of a Boolean Phrase (BP).
(18) [cp wh C [tp <wh> [gp Op B [rp <Op> ]]]]
r

(19) According to Munn (1993, 2001) and Citko (2005b), the identification of the null operator
with the overt operator is enabled by the overt operator’s licensing of the null operator,
which necessitates case agreement (cf. Franks 1993).

(20) It is thus likely that the different case morphology between the overt wh-operator and the

null operator lowers the acceptability of ATB wh-questions.

(21)This case agreement is not mandatory in all instances, as it is possible to have case
mismatches between the licenser and the null operator in relative clauses or tough
constructions, unlike in ATB dependency:

(22)a. The mannom [Opacc Mary is seeing ] is my brother.

b. Johnnom is easy [Opace PRO to please  ].

symmetric reconstruction in coordinate structures

(23) The wh-filler of ATB questions cannot cross over a coindexed pronoun that appears in both
conjuncts.

(24)The ungrammatical status of (25) suggests that the principle of strong crossover
necessitates the ATB-moved wh-filler to be reconstructed symmetrically into both
conjuncts.

(25)a. *[Whosei mother] did [we talk to ] and [he; never visit __ ]?

b. *[Whose: mother] did [he; never visit ] and [we talkto  ]?  (Citko 2005b: 492)

(26) Asymmetric reconstruction occurs when there is reconstruction into the first conjunct but
not into the second conjunct with respect to Principle C as in (27).

(27)a. Which picture of John; did Mary like and he: dislike?
b. *Which picture of John; did he; like and Mary dislike?

(28)a. LF: [past] Mary like <which picture of John> and he; dislike
b. LF: [past] hei like <which picture of John> and Mary dislike

(29) As shown in (28a), (27a) is expected to be grammatical because the fronted wh-filler is
reconstructed into the first conjunct. However, (27b) is not grammatical because it violates
Principle C when the fronted wh-filler is reconstructed into the first conjunct as in (28b).

(30) In short, reconstruction may occur only into the first conjunct but cannot only into the

second conjunct.
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2.2 Previous analyses

three different analyses of ATB wh-questions
(31)a. sideward movement analysis
b. multidominance analysis

c. parasitic gap analysis

(32)Nunes (2004) presents an analysis that permits a constituent to move into an unconnected
treelet via a copy operation.
(33)a. Which book did John like and Mary hate?
b. which book did [gp [John like <which book>] and [Mary hate <which book>]]
) K |

wh-movement sideward movement

(34) For the purpose of linearization, the two copies (i.e., one within the first conjunct and the

other within the second conjunct) of the wh-operator should be deleted via chain reduction.

(35)Citko (2005a, 2005b) attempts to explain ATB dependency through a multidominance
structure.

(36) For the purpose of linearization, the multidominated element must move overtly to a higher
position outside the coordination site, obeying Kayne’s (1994) Linear Correspondence

Axiom.
(37) Which book did John like and Mary hate?

CP
/\
CV
/\

did &P

/\
TP &'
/\ /\
John VP & TP
and /\
Am*vp\
like which book hate

(38) Problem: Munn’s sideward movement analysis (Munn 2001) and Citko’s (2005b: 493)
multidominance analysis cannot account for the asymmetric reconstruction effect in (27),

because both analyses predict symmetric reconstruction.
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(39)Munn’s (2001) parasitic gap analysis may explain the asymmetric reconstruction effect in
ATB wh-questions.

(40)a. The second conjunct is adjoined to the first, forming a Boolean structure.

b. The two coordinated conjuncts may have separate gaps as in (41).

(41) Which book did [tp [tp John like ] [gp Op and [tp Mary hate _ ]]]?

(42) Under this analysis, there is an overt operator (i.e., which book) movement, leaving a gap,
within the first conjunct and there is a covert operator (i.e., Op) movement, leaving a
distinct gap, within the second conjunct.

(43) As aresult, only the first conjunct is affected by the reconstruction of the wh-filler because

the wh-filler originated within the first conjunct and never existed in the second conjunct.
2.3 Locus of a pivot in left-node-raising

English right-node-raising (RNR) constructions
(44)John wrote, and Mary read a book.

(45)Chung (2010) reports that Korean has a mirror image of RNR, which is called left-node-
raising (LNR).
(46) F& F& 23, v Aot

(47) According to the symmetric approach, the pivot was subcategorized by both conjunct
predicates.

(48)Chung (2010) explores a multidominance account of LNR, adopting Citko’s (2005a,
2005b) theory of multidominance.

(49)
&P
/&'\
/TP\ /TP\ &
John-Top T Mary-Top T
VP T VP T
write book-Acc read

(50)The multidominated pivot in (49), which naturally captures the case-matching requirement,

was base-generated as the argument of each predicate.
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(51)Problem: Kim et al.’s (2020) experimental findings show that the case-matching
requirement may be obviated as long as the case of the LNRed pivot is licensed in the first
conjunct.

(52)a. Wlg oA euwrp Zopdhs S, dvbrt whseekAl sto] ot
b. *wgfoll Al dvirb wSeekAl stolstal, Qubrh oS AT

(53) The multidominance approach would invariably predict that both (52a) and (52b) are ill-

formed.

(54) This first-conjunct-sensitivity of case-licensing in LNR could pose a dilemma for the
multidominance approach (Chung 2010; Nakao 2010).

(55) scrambling-plus-pro analysis of LNR: derivation of (52a)
Mary;-Dat [brother-Nom ti  flowers-Acc  givepai]

[mom-Nom warmly pro welcomedacc]

(56) The scrambling-plus-pro account would be better than the multidominance account with
respect to the case-mismatching property in Korean LNR.
(57) We will show that the first-conjunct case-licensing preference of the pivot in LNR can be

carried over to ATB wh-dependency in Korean.
2.4 D-linking

(58)bare wh-phrases vs. D-linked wh-phrases
(59) The wh-island violation in (60b) is somehow repaired.
(60)a. *What do you wonder [who solved  ]?

b. ?Which problem do you wonder [who solved  ]?

Syntactic approach to D-linking and islands
(61)Island violations like (60a) are unacceptable due to a syntactic issue.
(62) According to Rizzi (1990), the dependency between the filler what and its gap site in (60a)

violates a fundamental property of syntax called relativized minimality.

(63)However, D-linked wh-phrases share similarities with fronted topics, which are not
affected by relativized minimality effects.
(64)If D-linked wh-phrases are interpreted as topics, they should be able to bypass the

relativized minimality requirement, which would increase their acceptability.

Working memory approach to D-linking and islands

(65)The reason for unacceptability of island violations like (60a) is due to limitations in

6
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working memory (Goodall 2015; Kluender and Kutas 1993, etc.).

(66) The filler what must be held in working memory until it can be reintegrated into the
structure at the gap site in the embedded clause. This is difficult because maintaining the
filler what in working memory, while processing a clause boundary and the intervening
filler who, overwhelms the limited capacity of the processor.

(67) Thus, reintegration of the filler what is less likely to succeed and the sentence is perceived

as unacceptable.

(68) However, when the filler is D-linked as in (60b), it requires more initial processing due to
the presence of lexical material, which gives the filler which problem a higher level of
initial activation in working memory.

(69) This enables the filler which problem in (60b) to survive more successfully until it can be

reintegrated at the gap site.

fundamental divergence

(70) Both approaches assign unique properties to D-linked fillers, but only the working memory
approach would expect these properties to enhance acceptability even when there is no
island violation present.

(71)In contrast, the syntactic approach does not anticipate the effect on acceptability outside
of island environments.

(72)a. Working memory approach: D-linking will increase acceptability in both well-formed
and ill-formed contexts.

b. Syntactic approach: D-linking will increase acceptability only in ill-formed contexts.

(73)No one has investigated whether D-linking affects the acceptability of case-mismatch

violations in ATB wh-dependency.

3 Experiment

hypothesis

(74)In Korean ATB wh-questions, the acceptability of case-mismatching of wh-fillers is
dependent on (a) and (b).
a. locus of a conjunct LOCUS
b. D-linking status of a wh-filler — FILLER

l

prediction
(75)a. The first-conjunct case-licensing (i.e., the second-conjunct case-mismatch) will be

more acceptable than the second-conjunct case-licensing (i.e., the first-conjunct case-

7
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mismatch) in that the wh-filler has an exclusive dependency with the first conjunct.
b. The D-linked wh-filler will be more acceptable than the bare wh-filler due to the

amelioration effect of the former.
3.1 Participants, materials, and design

(76)43 self-reported native Korean speakers
undergraduate students in Korea university
mean age of 21.93 years
course credit
online experiment
completed within 10 minutes
three outliers
responses from 40 participants (10 from each of the four lists)

2 x 2 design, crossing LOCUS and FILLER
(77)a. [1st| D-linked]
o tpete] eS| Fo] Lrpug Fa
w2l 7l wEs)A) ol g
b. [2nd | D-linked]
ol el whst
Fo] wrpre F9l
c. [1st| Bare]
ol Al o] Tkt
w 2] 7} w5eskA sho]
d. [2nd | Bare]
ol Al
Fo] rhu

=

]71] Uﬂ‘j/]7}- = 5HA 5’%013}31,

mlo

27t wels) solst,

TFAY?2

(78) 16 sets of experimental conditions
4 lists, a Latin square design
1 list = 16 experimental items + 48 filler items = 64 sentences

3.2 Procedure

(79) PClIbex (Zehr and Schwarz 2018)
1-7 Likert scale
16 gold standard filler items (1 for bad, 7 for good)

8
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sum-of-the-squared-differences value

two standard deviations from the mean — excluded from analysis
3.3 Data analysis
(80) z-scores to eliminate potential scale biases between participants

linear mixed-effects (regression) models

maximally convergent random effect structure with participant and item
3.4 Results

(81)40 participants, which equates to a total of 640 tokens for the four conditions

(82)Figure 1. Mean acceptability scores for the experiment (error bars = SE)

1.04

0.51

0.04

Mean acceptability
(z-scores)

-0.59 | — Doiinked d

--- Bare

~-1.0

st 25d

(83) Table 1. Fixed effects summary of the experiment

Estimate  SE t D
(Intercept) 0.209  0.091 2.296 *
LOCUS -0.176  0.088 —2.011 *
FILLER -0.110 0.084 —-1.313 0.194

LOCUS:FILLER  —0.286 0.097 —2.945  **
*p < 0.05, *p < 0.01, ***p < 0.001

(84) Table 2. Post-hoc pairwise comparisons (emmeans)

Contrast Estimate  SE t P
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ac [1st | D-linked] - [1st | Bare] 0.110 0.084 1.313 1.000
bd [2nd | D-linked] - [2nd | Bare] 0.396 0.084 4.744  *xx*

4 Discussion

(85)aim: to investigate how case-mismatching and D-linking of wh-fillers affect the

acceptability of ATB wh-questions

(86)two main findings
a. The [1st] condition was more acceptable than the [2nd] condition when wh-fillers were
bare.
b. D-linking of wh-fillers led to a significant increase in acceptability of the [2nd]

condition.

(87) These findings contradict the prediction of the working memory approach to D-linking
effects. The working memory approach proposes that the increased acceptability of D-
linked fillers is due to easier retention in working memory and reintegration at the gap site,
which should lead to higher acceptability regardless of the location of case-mismatched
gaps.

(88)However, the findings of this study indicate that the working memory approach is incorrect,
providing support for the syntactic approach. According to the syntactic approach, the D-
linking effect is not related to working memory, and the case-mismatch effect is caused by

a separate mechanism.

(89) The case-mismatch property observed in Korean ATB wh-questions can be explained by
using the parasitic gap approach (Munn 1993, 2001).
(90)a. [1st|D-linked]
[cp which NPpat [tp  givepat] [BP Opace [TP  welcomeace]]]
b. [2nd | D-linked]
[cp which NPpa [tp  welcomeace] [Bp Opace [tp givepad]]]
c. [1st| Bare]

[cp WhoDat [P givepai] [BP Opace [TP  welcomeace]]]
d. [2nd | Bare]
[cp Whopat [Tp _ welcomeace] [BP Opace [TP_ givepar]]]

(91)a. syntactically well-formed
b. syntactically ill-formed — improved via D-linking
c. syntactically well-formed
d. syntactically ill-formed
10
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(92)In (90a) and (90c), both of which were well-formed, the morphological case of the wh-
fillers was licensed by the first-conjunct predicate before the wh-operator was moved to
Spec of CP. In the second conjunct, a null operator movement took place, and the case of

the trace/copy was licensed by the second-conjunct predicate.

(93)Moving on to (90b) and (90d), these examples were ill-formed because the morphological
case of the wh-fillers was not licensed in the first conjunct, which was their origin.

(94) Surprisingly, however, the acceptability of (90b) was significantly improved via D-linking
in comparison to that of (90d).

(95) finding: The [1st | D-linked] condition was not significantly more acceptable than the [1st
| bare] condition (mean: 0.209 vs. 0.099).

(96) According to the syntactic approach, the amelioration effect of D-linking only comes into
play as a last resort when the acceptability of the construction is degraded due to the
violation of certain grammatical principles. This is what happened in (90b) where the case
of the D-linked wh-filler was not licensed in the first conjunct.

(97)D-linking is a process that occurs during sentence processing, and it helps the parser to
access and integrate D-linked fillers at the ungrammatical gap site. This ease of processing
led to elevate the acceptability of (90b).

(98) In short, the finding that D-liking elevates the acceptability of only the ill-formed, but not
the well-formed, Korean ATB wh-questions, supports the syntactic approach to D-linking.

alternative to the parasitic gap analysis

(99)Salzmann’s (2012) asymmetric extraction-plus-ellipsis analysis: Two different operators
exist separately in each conjunct of ATB wh-constructions: the first operator moves, and
the second undergoes ellipsis.

(100) Following Aelbrecht (2009), Salzmann argues that the E-feature (Merchant 2001),
which is responsible for ellipsis, is licensed through reverse Agree (cf. Chomsky 2000) by
a c-commanding & in ATB dependency.

(101) The ellipsis licenser & can check off the uninterpretable feature of any E-marked
constituent, as shown in (103).

(102) Salzmann claims that a licenser can license the ellipsis of several constituents bearing
an E-feature (cf. Hiraiwa’s (2005) multiple feature checking).

(103) a. Which book did John like and Mary hate?

b. [&p &[F] [Tp Mary <did>(g £ [vp <which book>(g, £ hate]]]

(104) Problem: This analysis seems to be difficult to explain the acceptability difference

11
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between the slightly-degraded case-mismatched ATB construction in (77c), repeated
below as (106), and the fully-acceptable case-matched regular ATB construction in (107).
(105) It would permit the case mismatch in (106) since the operator in the second conjunct
will have moved successive-cyclically up to Spec of vP and will thus be a possible target
for deletion.
(106) 7ol Al Eo] s F1,
[ap[tp MBI 7F WAl <FTE>E wy 2ol AY] &1]?
(107) F7olA +Eo] EopdE Fa,
[ep[tp W27} <FTo Al>E w S AEAY] &F]?

(108) Recall that our experimental finding revealed that the acceptability of the case-
mismatched ATB construction in (106) is somewhat degraded.

(109) Similarly, the bona fide (i.e., case-matched) ATB construction in (107) is predicted to
be well-formed and grammatical.

(110) This analysis, therefore, has to resort to a rather unorthodox mechanism to explain the
contrast between (106) and (107).

(111) As previously mentioned, the parasitic gap analysis focuses on how the null operator
(in the second conjunct) is identified through the presence of the overt operator (in the first
conjunct).

(112) This identification happens because the overt operator licenses the null operator,
requiring case agreement as pointed out by Franks (1993) and Munn (1993, 2001).

(113) Indeed, the variation in case forms between the overt wh-operator and the null operator
seems to contribute to a reduced level of acceptability in ATB wh-questions when there is
a lack of case agreement.

(114) This sheds light on the difference between examples (106) and (107) without requiring

extra conditions.
5 Conclusion

(115) We have explored the characteristics of case-(mis)matching and D-linking in ATB wh-

questions in Korean via an acceptability judgment experiment.

(116) The findings indicated that it is acceptable to have a case-mismatch with bare wh-fillers

as long as their grammatical case is licensed in the first conjunct.

(117) The experimental results demonstrated that the first-conjunct case-mismatch of bare

wh-fillers (i.e., the [2nd | bare] condition) lowers acceptability ratings, whereas the first-

12
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conjunct case-mismatch of D-linked wh-fillers (i.e., the [2nd | D-linked] condition) does
not result in the same amount of decrease in acceptability.

(118) Under the parasitic gap account, this outcome can be explained by the fact that the case
of the wh-filler must be licensed by the first-conjunct predicate, and the case of the null

operator can be licensed by the second-conjunct predicate.

(119) We concluded that bare wh-fillers in Korean ATB dependency can have a case-
mismatch as long as their morphological case is licensed in the first conjunct. The results
also showed that D-linking only increases the acceptability of sentences when the gap is
not grammatically licensed, thus lending support to the syntactic approach over the

working memory approach to D-linking.
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o (37hWhellA "2 e glol' /o] 2 ofH oJujs Fdsh=r1? o] mio] A Ak
QOI'R B2 FAPHCR "o]F 9 9ulE YUEY= Zlo] otYz}, ‘FEjof agt o F 5
Al A FEo] ofuls yehdh o5 5o 7he 4% IRl A9 EE FHE A
2 ot el o] et 55 dYste ol ARAez | a9 dQl) Qs ¢
9] Bt (B2 TVYSQD) Aol ol o', "ol 291'9] o5 B Zlo] &
spx oz Adsitts A4S medeltth

ool HES ol APE oyt =52 #lsl oA ofetE: & o, 2 o7t &
BAIA Z4Es5] A&stAY, Aoz 7Y, ofslish] A Y-S BAReR

A F Qlo] HPEoITh £ AN 059 ofafdt oS AEA A
mASH: WlEREEE BA 7)soleb wolstil, oS0 PRA, ojuld, Habd Sio

2. 7188 B} Ao %

@A A2A(conceptual accessibility)2 ‘o]@ ZRjAl K| A|&]|Q] AIA mAlo] 7191 &
o] &ASE ALY 7|do2HE 2557 3¢ HE2'(Bock and Warren 1985)2 Aolg]
2|stAl Zigolct. Z1AE o] = diid= Atele] JHEA e Aol <dojo ¥iy
4 Qledl o] ¥rge] e Qo AFLof st Euprt Hoj gt 7ke] Qlof ASLofA
J hde 22 ojzollt BA 2ayel giAlet BAE BaEert dA
o gArS KAlBH= Eﬁiol ol o Aol ARIZ 7HeAdol =HAL, A
& A0S, S80BNE ol AR 7Hs/dol =t= AS Hwel 947 71&
o e 25 o|ZtHBock and Warren, 1985: Tanaka, 2003; Christianson and
Ferreira, 2005; @&% 2], 2018 5). ol5 7| d3oA 7fEA AIAHY e 72
SA&Md(Bock and Warren, 1985; Tanaka 2003), GalA XA E /AR EA;
Ferreira and Yoshita, 2003), §AF2] Zo](Yamashita and Chang, 2001) 5 A=
AF85}0] Eofx| 1 WUolx|= Ziog motg|o] gir

92lo] A7 s e FolML chepdt %l0] SRS HEA gL 9L we
U, @ SACIAE o BT 45AgS MAS Deistel MY wat @S WA
oroct Jeloe B ApolA: RgA HIYe 29sl shAtlAe] AR QA
AR 44, A Folgol BF 2% mAAQl Afdoz gL AdA HTH

HEoh ATE AR 29lo] thejAs 2ol AzstlE 9= ik

3. /las " mHo] ge xIglet 7]

2) “conceptual accessibility is the ease with which the mental representation of some potential referent can be activated in or
retrieved from memory.” (Bock and Warren 1985:50)
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Qele Sole, gAY, (Ee) 2 A ¢l
3t ®A (metadiscourse marker)?] ¥dx 0 g mot
A ol52 oW wgol wetgst w2t FHS
o3} ol5o] PAHEL ALRE LA Azte] Ret.
mEld st = HMEROZ SHA QA o] A} & (non-topical linguistic

material)' (Lautamatti, 1978), "GAIA JEE F7I6tA] L AALQ] EXfE AlAloh= o

S thel/ElAE 2R EWo|A] et
ok 2ol ojerakEe] AlHo
QEA], 123 o ety 570

4 o 0lrI

o] At=(the linguistic material which does not add propositional information but
which signals the presence of an author)(Vande Kopple, 1985), ‘qto] @ Fof ElA
EofA WAA UYL otz e AIbstR] 9w AAF W Ex}7F Fo]X] AWE xAlshL 5]
M5tal Hotehs 1S 552 9 =% o] k& (Crismore et al., 1993)3 5oz Aoy
A1, 22 B5A HolS Aridst Hyland(2005:37)9) ‘HAE et 45xtgx of

S FAsHE O 2ol APIYAE RASS Jle)7) ZTA foj2A, TAHEHNH )
2 ZEAY PHUCRA APC] WES BASLL SAlet WAYE A Fch e ol

-

2 2890k 3 uleksts M) Dﬂxﬂ Wgxel RS dol A HBAE] 73y,

4

3
&, HIAE Aabxpo] g 9 DA oigt JHE XMYote BIE9 o1y & &
t}. Hyland(2005)0] w2H HEFES}He] 7]%% 37 s A(interactive)Ql Axt s A
8 (interactional)?l 7, == T} Hyland(2005)04 &7 tefEer AF49] 7|54
oF9] W5g Hold oh3af Zr

<E 1> Hyland(2005:48-54)0] WE}s} 19 519 H75)

HA(MHEF) HE(AEF) il
A& A
. in addition; but: thus: and
(Transitions)
£ HA| _ ,
finally; to conclude; my purpose is
(Frame Markers)
SAA #A]
e
) (Endophoric noted above: see Fig; in section 2
(Interactive)
Markers)
OERES
) ) according to X; Z states
(Evidentials)
o]t sfjd namely; e.g.: such as: in other
(Code Glosses) words
Ars e S|A] B9 might; perhaps: possible: about

3) “Linguistic material in texts, written or spoken, which does not add anything to the prepositional content but that is intended
to help the listener or reader organize, interpret and evaluate the information given.” (Crismore et al., 1993:30)

4) “Metadiscourse is the cover term for the self-reflective expressions used to negotiate interactional meanings in a text, assisting
the writer (or speaker) to express a viewpoint and engage with readers as members of a particular community.” (Hyland
2005:37)

5) Hyland(2005:48)2] Table 12 7HFs}st Ziojc}, ¥HAdoj= 73}92H2021)S whEch
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(Hedges)

A |
in fact; definitely; it is clear that
(Boosters)
= HEX] o
) ) unfortunately; [ agree; surprisingly
(Interaction (Attitude Markers)
LAF KA

al) _ [, we; my: me: our
(Self Mentions)

SR} Aol #A]

(Engagement consider; note; you can see that

Markers)

aeiw o] ¥8 A Hold Sl mASo] ojH 521 9
of BAISL Yo} F9| o} Aol £FL 3 JAYL EASIE 7150 T2
T oA AR HTHY AR RO 22 EASHE 7152 2 o] £ Ulke B

= 9] AACNA o]+ sld(Code Glosses)oll &5t= Aoz 72 4 ALt
c}

EN 5
Dololx], E ofE E7]o ofa] ol2igt R4} Wketn AFGE Ao ChEiHE ofx] o]
™o 1

° up} gl Soich 2k oS0 Gald J1s U W 712 A2NoR W AN A%

oo T AR 2 A= glole ol e SR AR w9l AE(ES IR A)
o &3/doll tish Aeshe= dloll A stk et AT TVHES 7hedl &29 TVES
2 o2 B Wo] ¥ Fopu wHstlZol Efdth orIME AESHLAL st WES
BArONAl A sl B Al SR H of2] Theet oAl ZhRHE Aoz JPga Alseh

oA St o] Wk s|Eo] wieE oz Agzhect,

6) At 2 ‘for example’, for instance’:= Hyland(2005:218)0]|A] ‘o]t &4’ o= A7j=ict.

7) 7HEA A2 F=ot 2l e BAISH:E 7152 APt £7HE st Auts UEYe Bdolzhe HollA] Bl
A0 &9ttty B o] QIeA] maZch J2iu Bje EX= Aed YA I Ao digt 28N el (LEH
‘unfortunately’)g E&sh= Z1Q1 gtHof(Hyland 2005:53), o] 542 X0 ofst stAte] ws} o g BAHsh= Zlo]
B 2(Hyland 2005:52) 7§dA A2/49) A=g Uelle B2 AL ol clXE AE3gt o] /8 Bshs HojlA
o] sid 7150l st
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(5) HEiE: ofuf? W =& YF?
ojls: (met) AlPE Fsl E.. U2
JEIE: 9ol g A ot F2j2t|rt.. w]efol2tE H
oz . . Bafdde.. 24 YA dje U FE..

(5)9] ofollAl, ‘o]elEt ZIEfE] =Ro] Atlo] ofsfE 4 At WS Hojdrhs
2 =sb7] gial, 1 Ug kel S AEA Aadol Be HE 4 AR AR @
7] ofele Aol Wgoletn wetsty ek &, JNEA WMol M e oAl ofs
gro A gA Aol e Qoo dhel WA & A st NEA ARl
2 ojolA] oAl AobAlcks Atz RE EA Aol We Goldi s SARIE 5
B3] Aob Zlolebi 22% 4 oA Atk JHEA A4 BAH mHo] LEst: of
2at 7152 o3 484 oh] wsbr] 2 dict
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ATt 7t ths ool CARREA QA
39 ES} e 2439 Frof BF 2 Rl

(6)0l M ebat= AAte] T diso] Red Aon o2S A7l shAbt Al7lsts 9

AR} Apalo] ofol A3l e Hojgittn La AlEsL Al R hess

oo

5 42j0] Qirk. (Ate] ofolAlo] tht BjEst 1utE FAs| vk Fo] Hoe)
= dst weto] phso} W 9elo] Axjo] o}, o ALol= AT AAA ol 14
o AR ATHE golI% o A0l shle AR
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Yang(1973) o]z} de] wolsolx 2 uje} 2ol [ARR] (MY oJolg 2 A &
© 3 a4 Als(scalar)’t AU wot ek @ofstw chewt 2ok AeA =k by
Ihsgol We Aleje] WAL oARoRH, TuC) Jbso] & IR Al FUd A
= glo] WARITH: A5 Mustid], o2 shA: aHgAt Atolo] of| Zo] shso
e abefol i ol Zlo] 7HsAo] e AL SATE AAsl0] gl A Aol

o] 3
ARz SREH. o8 ot 22 2oz e & 2k Qo

=

(7) AEA -2’0 e of% 29 (Yang(1973), &1@(2001) 59 =08 £¥Y)
7 Ag: dgole ol Hold mirt qict.

U AR 940l TP RS A Bl |tk e RE JEL dsolutt
22 % gA 2

ef AT AR (Waol, 2Lt . AR . ARl L]

Of. AE1 BE FBL UFA Bold i} gk,

oh %20 422 e 212 20 ofich

7} ohd
1 A AL Aol BRslolol ate 25 40l = Ak 91 s A
NBEE BT S0l LA REFE HUH/EAH S50l 28wl chet Ao
ok SR ahabe REA A2l B olANE AlRstel AL HEA Aol we
oAIE TAISHACH S A S0 chat QAjolck X, ol®l §ao] ARlgo] A &l 1
27 RESHD Aok, Zp7he WNE SRS o WA A ARl ke 2o 9
242 1 9y Allgol F15] AP S0l wol drky ££T wsict. ojn) AAdA A
THL EASHE TSR S YA F WA BE QAL B4 2 OF BF A4
5%

d
R0 MY/ /ks0] Habs MS=e ‘shto] ARzt

2190 A Getole o 2 AR &
|

i
£
gjo
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My
S
2
i
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jgz
$
&

(8) 7M™ B2 P= BAY Aw ¥ 93

7b Alet dAHA] Wiaz APde. 48 Als 2Rt i EA S5 AIgd 84
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L= XSLT 240 oJsto] <FA1%>0] XMLEAZF HTML & ®Alog was Zjo|ch19

(14) 7}. XSLT9] &
<xdstylesheet version="1.0" xmmins:xsl="hitpy/wwww3.org 1 9OYXSL/ Transform" xamlns="hitpy/wwww3.org TRREC—htm0">

<xsl:template match="/">
<html>

<head>
<title>4 AT E< title>

</head>
<body>
<xsl:apply—templates select="A2aA="/>
</body>
</html>

</xsl:template>

<xsltemplate match="37¢PAE">
<xsl:apply—templates select="ZA1"/>
</xsl:template>

:_<xsl template match="%1"> |
| <div class=' button container" style="page—break—before:always"> |
! <button onclick="showImage(this)">¢]"]#] %7]7]</button> !

16) WA Mo 3.2 7]dl A-akox]o] &t L2 7289 Tampermonkey2 0]25}t0] Javascript .5
Elolefoll JHd YRt UhR|Et Ap4e0) Ygratg ofulx|of wdRt A9 wi
Hol| J|uket WA o)y RESe sagstel e A Folck.

% E797] AEE o]gstglon] HTML & @Alog FAlw 35H9] oloprlg @& AMdstelch.
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<div class="container"> :
<img src="{img}" class="full-width" /> !
<div id="grid—overlay" class="grid"> :
<xsl:call-template name="generate—grid"/> |

</div> |

L </div> |

,r <div class="table—container"> -:
l l
: <table width="90%" height="auto"> :
| <tr text—align="right"> |
| <th colspan="34" class="c"><xsl:apply—templates select="@n"/></th> |
I </tr> I
: <tr text—align="right"> :
| <th colspan="2" class="c">16</th> |
! <th colspan="2" class="c">15</th> !
: <th colspan="2" class="c">14</th> :
| <th colspan="2" class="c">13</th> |
I I
| <th colspan="2" class="c">03</th> |
: <th colspan="2" class="c">02</th> :
| <th colspan="2" class="c">01</th> |
| <th colspan="2" class="c">00</th> |
: </tr> :
: <tr text—align="right"> :
I <xsl:apply—templates select="row[@n]/cha[@n="'01']"> !
: <xsl:sort select="../@n" data—type="number" order="descending"/> :
| <xsl:sort select="anno/@n" data—type="number" order="descending"/> |
: </xsl:apply —templates> :
| <hr> |
| ek |
I </table> !
| </div> !
I <br/><br/><br/> I
I </xsl:template> |
| =) |
e, J

_________________________________________ 1

M <xsl:template match="row[@nl/chal@n="01']">
<xsl:choose>
<xsl:when test="main">
<xslif test="position() = last()">
<th colspan="2"><p><xsl:apply—templates select="main"/></p></th>
</xsl:if>
<xsliif test="position() != last()">
<td colspan="2"><p><xsl:apply—templates select="main"/></p></td>
</xsl:if>
</xsl:when>
<xsl:otherwise>
<xslif test="position() = last()">
<th class="a"><a><xsl:apply—templates select="anno"/></a></th>
</xslif>
<xslif test="position() != last()">
<td class="a"><a><xsl:apply—templates select="anno"/></a></td>
</xslif>
</xsl:otherwise>
</xsl:choose>
</xsl:template>

|r <xsl:template match="row/cha">
| <xslivariable name="hasSeong" select="boolean(seong[string—length() > 0])"/> |
)
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<xsl:variable name="class">
<xsl:choose>
<xsl:when test="$hasSeong and $hasLondon">g</xsl:when>
<xsl:when test="$hasSeong">b</xsl:when>
<xsl:when test="S$hasLondon">r</xsl:when>
<xsl:otherwise></xsl:otherwise>
</xsl:choose>
</xsl:variable>
<xsl:variable name="tooltip">
<xsl:choose>
<xsl:when test="$hasSeong">A % <xsl:value—of select="seong"/></xsl:when>
<xsl:when test="$hasLondon">#&HL: <xsl:value—of select="london"/></xsl:when>
</xsl:choose>
</xsl:variable>
<xsl:choose>
<xsl:when test="main">
<xslif test="position() = last()">
<th colspan="2">
<xsl:attribute name="bgcolor">
<xslif test="$hasArray">#87CEEB</xsl:if>
</xsl:attribute>
<xsl:choose>
<xsl:when test="$hasSeong or $hasLondon">
<div class="tooltip">
<p class="{$class }"><xsl:apply—templates select="main"/></p>
<span class="tooltiptext"><xsl:value—of select="$tooltip'/></span>
</div>
</xsl:when>
<xsl:otherwise>
<p class="{$class }"><xsl:apply—templates select="main"/></p>
</xsl:otherwise>
</xsl:choose>
</th>
</xsl:if>

ol
¥

</xsl:otherwise>
</xsl:choose>
</xsl:template>

<xsl‘template match="anno">
<xsl:apply—templates />
</xsl:template>

</xsl:stylesheet>

L. XSLTO] wHof oloff Hghel <FAI=> FA(C]u]x] wA)
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As-parenthetical construction (APC)

+ As-parenthetical clauses generally have no positional restrictions and are syntactically
detached from, but semantically incorporated with, the main clause.

« An obligatory syntactic gap (Huddleston & Pullum 2002; Potts 2002b, Dehe & Kavalova 2007;
Lee-Goldman 2012; LaCara 2015):

(1) a. Sam bought a new car, as Alex also has . [Predicate-gap]
b. Americans should get cheap oil, as the whole world knows __. [S-gap] (LaCara 2015:
222)

» The elided element is understood as a sentential or predicative complement, which the

as-clause modifies.

Seulkee Park (KHU) Parenthetical predicates in subjectless as-clauses

As-parentheticals with subject ellipsis

» When the elided element is understood as a sentential complement, there are some cases
where the subject appears to be the non-referential it (Seppanen & Herriman 2002; Postal
2004; Flickinger 2008, a.0.).

(2) a. That poor lady died of cholera, as it happens.
b. That poor lady died of cholera, as happens.

Here, the ellipsis of the expletive subject is assumed to be optional, but the interpretation

seems to remain identical.

The subject ellipsis is required in some environment, such as passive or adjectival predicates
in as-clauses:
(3) a. As(*it)is expected, Romney is projected to win Georgia, Indiana, Kentucky, South
Carolina and West Virginia.
b. Mr. Johnson, as (*it) is customary, flew in a separate plane.

What is interesting here is that the subjectless as-clauses are understood to have an expletive
subject in the underlying structures.

Seulkee Park (KHU) Parenthetical predicates in subjectless as-clauses
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Goals of this reseal

+ To account for the subject ellipsis environment in as-parenthetical clauses by focusing on
their predicate types and distributions

+ To look into the semantic difference considering the optionality of the non-referential subject
from authentic data from COCA

+ To examine whether there are any contrasting or alternating pairs of distributions using
distinctive collexeme analysis

Seulkee Park (KHU) Parenthetical predicates in subjectless as-clauses

Previous studies of as-parentheticals
with subject ellipsis

Previous studies of as-parentheticals with subject ellpsis
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Predicate types

- Adopting previous literature, | assume that the unexpressed subject of APC with certain
predicates is the expletive pronoun it (Seppanen & Herriman 2002, a.0.).

- The unexpressed subject is restricted to being considered a third singular form and appears
with four predicate types (Seppanen & Herriman 2002; Postal 2004; Park and Kim 2021).
(&) RAISING VERBS
a. That is, as appears, until the time of the fruit; perhaps for a year. (COCA 2012 WEB)
PASSIVES
b. As was mentioned, the college admission context is too enormous to be
fundamentally altered. (COCA 2012 ACAD)
ADJECTIVALS
c. Asis traditional, editorials are unsigned and intended to be seen as the voice of the
news organization. (COCA 2019 NEWS)
CERTAIN NOMINAL EXPRESSIONS
d. Variable results might be obtained by different studies, as is the case. (COCA 1994
ACAD)

Seulkee Park (KHU) Parenthetical predicates in subjectless as-clauses

Previous studies of as-parentheticals with subject ellipsis
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Optionality of the subject ellipsis

- Depending on the predicate type, the optionality varies.
(5) a. Thatis, as appears, until the time of the fruit; perhaps for a year. (COCA 2012 WEB)
b. That s, as it appears, until the time of the fruit; perhaps for a year.
(6) a. Aswas mentioned, the college admission context is too enormous to be
fundamentally altered. (COCA 2012 ACAD)
b.*As it was mentioned, the college admission context is too enormous to be
fundamentally altered.
(7) a. Asis traditional, editorials are unsigned and intended to be seen as the voice of the
news organization. (COCA 2019 NEWS)
b.*As it is traditional, editorials are unsigned and intended to be seen as the voice of
the news organization.

« However, it is doubtful whether the optionality can ensure the same meaning between the two
subtypes.

Seulkee Park (KHU) Parenthetical predicates in subjectless as-clauses
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« Each predicate type sometimes allows for tenseless/nonfinite forms.
(8) a. Thatis, as appears, until the time of the fruit; perhaps for a year. (COCA 2012 WEB)'
b.*That is, as to appear, until the time of the fruit; perhaps for a year.
(9) a. Aswas mentioned, the college admission context is too enormous to be
fundamentally altered. (COCA 2012 ACAD)
b. As mentioned, the college admission context is too enormous to be fundamentally
altered.
(10) a. Asis traditional, editorials are unsigned and intended to be seen as the voice of the
news organization. (COCA 2019 NEWS)
b. As traditional, editorials are unsigned and intended to be seen as the voice of the
news organization.

+ However, the question is whether every predicate is allowed in nonfinite forms.

"The progressive participle form ‘as appearing’ only appears as a subordinate clause, not a parenthetical one.

Seulkee Park (KHU) Parenthetical predicates in subjectless as-clauses

Previous studies of as-parentheticals with subject
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Conventional Implicature

+ The most key semantic property in APC concerns the notion of Conventional Implicature (Cl).

(11) Conventional Implicature (CI): The speaker makes a commitment to the truth value of

the content of the as-parentheticals without actually asserting that it is true. (Grice 1975)

« Since the as-clause is not part of the sentential domain of the main clause, it expresses a
separate proposition.
(12) The photo, as is usual, is composed to emphasize its stereo effect. (COCA 2007 ACAD)
a. ASSERTION = The photo is composed to emphasize its stereo effect.
b. CI = Itis usual that the photo is composed to emphasize its stereo effect.

« Cl expressions are used to guide the discourse in a particular direction or to help the hearer to
understand better why the at-issue content is important.

Seulkee Park (KHU) Parenthetical predicates in subjectless as-clauses
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Presupposition holes

« The entailment of CI leads to the fact that when the as-clause is embedded below the
standard ‘presupposition holes’, the content of the as-clause ‘escapes’ (Potts, 2002b, 2005).
(13) a. Ifthe legislation passes next year, as is expected, France will become the wealthiest
and most powerful country... (2012 WEB)
b. Might you leave CBS for another network, as is rumored? (1999 SPOK)
c. Bureaucracy in relation to foreigners is not such frightful, as seems. (2012 BLOG)

» The as-clauses conventionally implicate only the at-issue content with no need for
presuppositional predicates.

Seulkee Park (KHU) Parenthetical predicates in subjectless as-clauses
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Method

Gathering corpus data and lemma frequencies from COCA (Corpus of Contemporary American
English)
Distributional observation:

» The importance of the distributional observation stems from the information-structure
of each lexeme shown in subjectless APC.

« This distributional observation supports the hypothesis of optionality of an overt subject
in APC.

Collostructional analysis (a blend of construction and collocational) by statistical methods to
understand the patterns and structures in subjectless APC

Contextual distinctiveness to examine how much impact each lexeme has in understanding its
significance within subjectless APC

Dispersion to figure out how evenly lexemes in subjectless APC are distributed in the corpus

Coll.analysis 4.0 package by Gries (2022) for R Studio and the log-likelihood ratio as an index
of collostructional strength

Seulkee Park (KHU) Parenthetical predicates in subjectless as-clauses
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Alternating pairs in question

» Search strings considering each lexeme with a syntactic gap and puctuations included

« Classifies into three types of pairs of constructions:

(14) a. Type I: Optionality of an expletive subject it with raising verbs

A: PUNC as it VERB PUNC [1,670 tokens]
B: PUNC as VERB PUNC (4,777 tokens]

b. Type Il: Finiteness of subject ellipsis with an adjectival predicate
A: PUNC as ADJ PUNC [455 tokens]
B: PUNC VERB+|_vb as ADJ PUNC [137 tokens]

c. Type llI: Finiteness of subject ellipsis with a passive predicate
A:PUNC as _.v?n PUNC [4,269 tokens]
B: PUNC VERB+|_vbas _v?n PUNC [55 tokens]

+ Based on the lexemes, the lemma frequencies were extracted from six constructions.

Seulkee Park (KHU) Parenthetical predicates in subjectless as-clauses
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Distinctive collexeme analysis

« In order to calculate the distinctiveness of a given collexeme, we need four lemma frequencies
suggested by Gries & Stefanowitsch (2004a):
(15) a. the lemma frequency of the collexeme « in construction A
b. the lemma frequency of the collexeme /3 in construction B
c. the frequencies of construction A other than the collexeme =« in question

d. the frequencies of construction B other than the collexeme —/3 in question

« A2x2 table calculated by a Fisher exact test or any other distributional statistic to identify
lexemes that exhibit a strong preference for one member of the pair as opposed to the other:

Table 1: The distribution of the verb ‘seem’ in APC according to the optionality of an expletive subject

happen (o) | otherverbs(—a)  Row totals
Expletive subj APC 1,326 2,937 4,263
Subjectless APC 19 6 25
Column totals 1,345 2,943 4,288

« LLR scores can be transformed into critical values (i.e., p-values) and a LLR score of 3.8415 or
higher corresponds to p < 0.05 and a score of 10.8276 corresponds to p < 0.001.

Seulkee Park (KHU) Parenthetical predicates in subjectless as-clauses
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Filtered cases and limitations

« In this research, | assume that the unexpressed subject is the non-referential pronoun it.

« It was not possible to completely filter out the referential use of the subject it with the same
linear order of environment.
(16) a. This Jewish n::}. as :_ grows, has ample opportunity to discern wherein the
conduct or ethics of its people are right or wrong. (COCA 2012 WEB)
b. This is also detailed in Aerostar’s m:am_; And, as :_. says, don't level-up/down in the
same class with good stat growth or you will actually lower your stats. (COCA 2012

WEB)

« Based on the distributions of the extracted APC, however, it was possible to refine the verbs
used in the construction due to the relatively limited number of verbs that appear.

« Moreover, due to the obligatory ellipsis of the subject, refining the referential subject pronoun
is not necessarily required, as the context sufficiently captures the referentiality.

Seulkee Park (KHU) Parenthetical predicates in subjectless as-clauses
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Distinctive collexeme analysis

« The Fisher-Yates exact test determines collostructional strength by exam

frequency of a collexeme with a construct is distinctive.

(17) a

+ From this,

Type I: Optionality of an expletive subject it with raising verbs
Type
Type

Finiteness of subject ellipsis with an adjectival predicate

Finiteness of subject ellipsis with a passive predicate

we can determine if the construction has an alternating pair with any contextual

distinctiveness or grammatical alternation among lexemes.

« Additionally, we can determine whether there is a preference for a particular semantic class of

predicates associated with a certain type of construction environment.

Seulkee Park (KHU)
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Constructional preference and collostructional strength: Type |

+ The following table shows the frequencies required for a distinctive collexeme analysis of the
raising verbs in expletive subject APC with optional subject ellipsis.

Table 2: Collexeme verbs of two constructions in APC with optional subject ellipsis (raw frequencies)

COLLEXME | EXPLETIVE.AS | SUBJECTLESS_AS
turn out 3,332 2
happen 1,580 19

seem 57 3
appear 33 1

« Although each lexeme occurs in both constructions, it is highly distinctive for one construction
compared to the other.

Table 3: Constructional preferences and collostruction strengths of collexeme verbs in APC with optional
subject ellipsis (*LLR=Coll.strength)

COLLEXME Preference LLR
turn out (3332:2) EXPLETIVE_AS 37.96
happen (1580:19) | SUBJECTLESS_AS | 20.68

seem (57:3) SUBJECTLESS_AS 8.88
appear (33:1) SUBJECTLESS_AS 1.94

Seulkee Park (KHU) Parenthetical predicates in subjectless as-clauses
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Constructional preference and collostructional strength: Type II

.

From the constructional preferences, most of the adjectives in subjectless APC prefer to
appear in tensed clauses.

Among collexemes with a tenseless preference, only 'usual’ shows significantly higher
collostructional strength.

Table 4: Constructional preferences and collostruction strengths of collexeme adjectives in tensed and
tenseless APC (*LLR=Coll.strength)

TensED_AD) (N=289) TENSELESS_AD) (N=4,458)
Collexeme (raw freq.) LLR Collexeme (raw freq.) LLR
ikely (72:6) 487.39 usual (6:4152) 551.27
traditional (19:3) 114.82 important (0:58) 3.89
customary (20:5) 11453 applicable (0:55) 3.68
typical (13:0) 89.93 appropriate (7:267) 0.51
well-known (8:1) 48.88 necessary (3:110) 0.5
common (7:1) £42.20
possible (7:127) 1.41
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Constructional preference and collostructional strength: Type Il

« Interestingly, there is a significant difference between the preference inferred from the raw
frequency and the collocational strength calculated to be statistically significant.

Table 5: Constructional preferences and collostruction strengths of the top 14 collexeme passive
predicates in tensed and tenseless APC

TeNSED_PASS (N=155) TENSELESS_PASS (N=5,642)

Collexeme (raw freq.) LLR Collexeme (raw freq.) | LLR
known (11:16) 4476 amended (0:404) 2271
suggested (7:41) 13.28 promised (1:361) 13.55
reported (8:59) 12.4 noted (4:517) 1077
intended (6:39) 10.39 requested (0:98) 5.36
said (5:28) 9.78 needed (2:240) 447
rumored (3:12) 7.4 instructed (0:77) 4.2
mentioned (16:341) 4.04 tested (0:68) 371
stated (8:148) 2.96 advertised (0:67) 3.65
required (4:67) 1.85 scheduled (0:48) 2.61
planned (87:150) 1.66 ordered (0:44) 239
proposed (2:36) 0.77 desired (0:38) 2.07
agreed (2:40) 0.58 shown (3:215) 1.76
discussed (3:82) 0.22 directed (0:27) 1.47
expected (46:1592) 0.6 spoken (0:23) 1.25
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Figure 1: G? as a function of frequency and association (Gries 2022: 11)

Four possible combinations: (i) high frequency and high association, (ii) high frequency and

low association, (iii) low frequency and high association, and (iv) low frequency and low

association.
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Association and dispersion: Type |

- By analyzing the distinctive collexemes in each type, it seems possible to identify the semantic
constraints that may arise between the two constructions and the extent of their differences.
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Figure 2: Collocates of raising verbs between expletive and subjectless APC by frequency and association
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Association and dispersion: Type Il

- ‘typical’: The highest association-only score for "typical’ is found, and it is contextualized by low

co-occurrence ﬁwmnzmjnu\.

« The lexemes in blue are very simila
subjectless APC.

terms of their distributional behavior with expletive and

& typical
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Figure 3: Collocates of adjectival predicates between fi
association
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Association and dispersion: Type llI

+ Although most of the adjectival lexemes have low associations, they exhibit similar
distributional behaviors, forming what can be described as "alternating pairs.
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Figure 4: Collocates of passive predicates between finite and nonfinite subjectless APC by frequency and
association
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As-parenthetical construction (APC) with an unexpressed subject is assumed to have a
sentential gap, and the subject is understood as a non-referential pronoun.

Although the subjectless APC shares the same syntactic and semantic properties, the
predicates of the clause are restricted depending on the construction type.

Based on the observation of corpus data, | classified subjectless APCs into three types of
predicates, considering subject ellipsis optionality and finiteness.

Using distinctive collexeme analysis, | found that the constructi

predicate collexeme may differ based on its contextual

Along with constructional preference, each lexeme shows a different association with
dispersion, supporting a precise understanding in argument structure for each construction.
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Introduction

] English concealed passive construction (CPC): active matrix verb need, require,
deserve, want, or bear + its -ing complement (Visser 1963-1973: 1886-1888;
Huddleston & Pullum 2002: 1199-1200; Toyota 2006; Kim 2018)

(1) a. The house needs painting.
b. These books want taking back to the library. (Huddleston & Pullum
2002: 1200, (16i))
(2) a. The house needs to be painted.

b. These books want to be taken back to the
Pullum 2002:1200, (16i))

rary. (Huddleston &

m & R. Sim (INL English CPC 8-21-2024 3/26

Introduction (cont'd)

m  Limitation of previous studies: mostly, only individual author’s
introspection; focus on possible matrix verbs; no use of balanced
corpus data

®  Goals of this study

—  To investigate matrix verbs eligible for the matrix verbs slot of the
CPC, using balanced Present Day English corpus data, COCA (Davies
2008), referring to Visser's verb list

—  To discuss other grammatical properties of the construction,
employing different types of collexeme analyses

English CPC 8-21-2024 4/26
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Key grammatical properties: matrix verbs

Previous literature primarily highlighting the limited set of verbs that can occur in
the matrix verb slot of the CPC

22 matrix verbs in Visser (1963-1973: 1888): abide, avoid, await, bear, continue,
deserve, desire, escape, fear, hate, lack, merit, miss, mot, need, prefer, prevent,
repay, require, stand, suffer, want

Matrix verbs that generally take a to-infinitive complement (e.g., deserve, need,
require, want) in Quirk et al. (1985: 1189-1190) and Huddleston & Pullum (2002:
1199-1200)

Three types of matrix verbs in Toyota (2009) in terms of chronological order
Type 1 (used around the 17th-18th century): abide, avoid, continue, escape, lack,
suffer

Type 2 (emerged in the 19th-20th century): await, miss, prevent, repay, stand
Type 3 (used from 1400 to Present Day English): bear, deserve, merit, need,

require, want

Kim (2018): want as the most frequent matrix verb in the late modern English
period (1710-1920) vs. need in Present Day English

English CPC 8-21-2024 5/26

Key grammatical properties: -ing complement

Diverse syntactic types of the -ing complement (Puckica 2009; Kim 2018)

3) a. They needed loving. (Monotransitive verb)

b. It doesn't bear thinking about. (Prepositional verb)

[ The boy is a lazy boy, and wants shaking up. (Phrasal verb)

d And she didn’t need reminding of the ‘good old days’. (Complex
transitive verb)

The crazy headster needed teaching a lesson. (Double object verb)
f. That the pitch of the voice varies according to the action of the

vocal muscles scarcely needs saying. (Clausal-taking verb)

o

Puckica (2009): no distinction between the types of verbs in the VP[-en]
complement of the canonical be-passive construction vs. the -ing complement in
the CPC

Kim (2018): dominance of monotranstitive verbs in the early stages of the late
modern English period; but, later a broader range of verb types

English CPC 8-21-2024 6/26

Key grammatical properties: agent by-phrase and animacy
of the subject

= Different judgments and observations about the agent by-phrase
- Huddleston & Pullum (2002: 1200): optionality of an agent by-phrase in the CPC,
similar to the canonical be-passive construction

- Toyota (2009): no agent by-phrase in the CPC (e.g., TV needs fixing (*by the
electrician))

- Kim (2018): only one instance with an agent by-phrase out of 609 CPC examples
-} Animate subjects in the CPC
- Around 40% of CPC examples with an animate subject (Toyota 2006; Kim 2018)

- Surge of animate subjects in CPC examples due to want (from 30-35% in the late
modern English period vs. 85.7% in Present Day English) (Kim 2018)

8-21-2024 7/26

Research questions

-] RQ1: What is the distribution of verbs in Visser's list in the CPC's matrix verb slot
in Contemporary American English, and how strong are their statistical
associations? Should these verbs be grouped together or divided into
subcategories?

| RQ2. Among the various semantic types of -ing complements, are there any
correlations between matrix verbs (or verb types) and -ing complement types?

= RQ3. How common is the use of the agent by-phrase in the CPC, and are there
any specific verbs that are strongly associated with its presence or absence?

-] RQ4. What are the patterns of animate and inanimate subjects in the CPC, and
which matrix verbs show strong correlations with the (in)animacy of the subject?

-] RQ5. What are the mechanisms that can account for the passive reading
interpretation that is induced without any overt passive morphology?

English CPC 8-21-2024 8/26
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Data

Corpus of Contemporary American English (COCA) as its primary data source with
a particular focus on the five primary registers (i.e., spoken, fiction, popular
magazines, newspapers, and academic texts) (Davies 2008)

(4) [need]_wv v?g
39,130 matching instances
Filter-out process

(5) a. | hated having my personal failures and successes monitored by a
team of professionals. (COCA 1999 ACAD)
b. During the war we needed hiding places. (COCA 2012 FIC)

A total of 2,542 CPC examples for a qualitative and quantitative analysis

8-21-2024 9/26

Methodology

Collostructional analysis: a family of quantitative methods in corpus linguistics,
designed to investigate the interplay between words and their grammatical
structures

Three types of collostructional analyses in this study

Collexeme analysis: to examine how specific semantic classes of words are naturally
attracted to, or repelled from, particular construction slots (Stefanowitsch & Gries
2003; Gries & Stefanowitsch 2004a; Wulff 2006; Hilpert 2012; Stefanowitsch 2013,
2014; Perek 2014; Kim & Lee 2021)

Covarying collexeme analysis: to identify pairs of lexemes that occur together more
often than chance would suggest (Gries & Stefanowitsch 2004a, 2010,
Stefanowitsch & Gries 2005; Stefanowitsch 2013; Hilpert 2014)

Distinctive collexeme analysis: to contrast two or more constructions in their
respective collocational preferences (Gries & Stefanowitsch 2004b; Gilquin 2006,
2012, 2015; Hilpert 2006; Stefanowitsch 2006, 2018; Wulff 2006; Wulff et al.
2007; Gries & Wulff 2009)

English CPC 8-21-2024 10/26

Results: matrix verbs

Table 1: Collexeme verbs in the matrix verb slot of the CPC in COCA ranked by their
collostruction strength values

Rank  Collexeme F (all:CPC) Relation Coll.strength

1 bear 31,316:226 attraction  Inf

2 need 432,638:2,005 attraction  Inf

3 require 135,109:171 attraction  194.3579
4 await 11,147:31 attraction  46.1396
5 deserve 23,586:36 attraction  44.2191
6 merit 2,276:11 attraction  19.4866
7 escape 26,116:15 attraction  12.7646
8 prevent 55,373:6 attraction  1.7411
9 suffer 50,871:4 attraction  0.9156
10 avoid 63,601:4 attraction  0.6771
11 want 793,328:31 attraction  0.3986
12 continue 190,216:1 repulsion 2.1482
13 hate 38,314:1 repulsion 0.2314

Bear and need as the strongest collexeme verbs with an infinite collostruction strength
value

Other verbs like require, await, deserve, merit, escape, and prevent also showing significant
associations (exceeding the collostruction strength threshold for a 5% significance level)
No one particular semantic class!

8-21-2024 11/26

Results: -ing complement types

Table 2: Twenty strongest covarying collexeme pairs in the matrix verb slot and the -ing complement slot of the CPC in
CocA

Rank Word1 Word2 Freq. W1 Freq.W2 Obs.WL.W2 Relation Coll strength
1 bear repeat 226 36 35 36.37
2 bear watch 226 66 44 31.48
3 bear mention 226 31 29 28.63
4 await sentence 31 13 13 26.15
5 bear 226 20 20 21.36
6 bear 226 29 24 attraction  20.83
9 await process 31 5 4 attraction  7.05
10 suffer bruise 4 2 2 attraction 5.73
1 bear emphasize 226 13 8 attraction 5.52
12 avoid question 4 3 2 attraction 5.25
15 deserve 36 5 3 attraction 4.59
16 prevent  stain 6 4 2 attraction  4.56
17 prevent stretch 6 4 2 attraction 4.56
18 escape  bomb 15 2 2 attraction  4.49
20 bear remember 226 11 6 attraction 3.84

bear-attention /emphasis

await-forthcoming action/judgment

require/need-preparation /corrective action

suffer/avoid,/escape-physical harm/danger

English CPC 8-21-2024 12/26
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Results: agent by-phrase Interim summary

Table 3: Distinctive collexeme analysis results regarding the presence/absence of the agent
by-phrase depending on the matrix verbs in the identified CPC examples in COCA

-] RQ1. What is the distribution of verbs in Visser's list within the CPC's matrix verb

wm:r e Mpﬁmqmmmznmm_ﬁm:nmv Maﬁonnﬁzq Mnm_ww:m:m; slot in Contemporary American English, and how strong are their statistical
escape : y-agen . koD .. .

5 await 427 by-agent 2834 mmmOn_mﬁ_o:.m. qmro:_a these verbs be grouped together or divided into

3 avoid 22 by-agent 2.805 subcategories?

4 prevent 2:4 by-agent 2.416 . . .

5 merit 2.9 w\“\mwmzﬁ 1.875 —  Only 13 of the 22 matrix verbs in Visser (1963-1973)

6 suffer 1:3 by-agent 1.19 - Need as the most frequently occurring matrix verb (78.87%), followed by bear,

M wMMMU\M mwwa MW.MMM”” wmwm require, deserve, want, and await; lower frequencies with escape, merit, prevent,

0 need 19:1,086 no by-agent  5.837 avoid, suffer, continue, and hate

10 bear 0::226 no by-agent 1.713 - Supporting Kim (2018) in that only a limited set of verbs from Visser's list are

1 want owwH no Mv}mmm-: wmwm found in the matrix verb slot of the CPC, with need (295 instances) and bear (29

12 continue 0:1 no by-agent 007 instances) being as the two most frequent verbs in Present Day English

13 hate 0:1 no by-agent  0.007

- In contrast with Kim (2018)'s emphasis on need based on raw frequencies, need

-] O I, infi t f th t by-ph in the CPC . .
verall, inirequent use of the agent by-phrase In the and bear being equally representative

] Verb classes related to avoidance/prevention and expectation/anticipation tending to
occur with an agent by-phrase - No single semantic class of verbs strongly associated with the matrix verb slot

[} Verb classes related to necessity/desire and merit/worthiness tending to occur without an
agent by-phrase

8-21-2024 13/26 8-21-2024 15/26
B i 5 A 2
Results: animacy of the subjct Interim summary (cont'd)
Table 3: Distincti lysi: It: ding (i i f the subject
avle 3: Listinctive collexeme analysis results regarcing ﬁ_zvmz_.:;mnv\ O the subjec ] RQ2. Among the various semantic types of -ing complements, are there any correlations
depending on the matrix verbs in the identified CPC examples in COCA X 3
between matrix verbs (or verb types) and -ing complement types?
Rank  Collexeme F (presence:absence)  Pref.occur  Coll.strength o .
1 await 20:11 animate 8528 - Various semantic types of -ing complements with different semantic classes of matrix verbs
2 avoid 4:9 animate 3.104 - Necessity /desire matrix verbs with -ing complements describing personal, professional, or
3 deserve 13:23 animate 2.408 communal well-being and growth
4 want 11:20 m::.._mnm 2.044 - Expectation/anticipation matrix verbs with -ing complements expressing processes
5 suffer 3:1 animate 1.783 ) : . i . i
6 escape 6:9 animate 1.553 - Merit/worthiness matrix verbs with evaluation-denoting -ing complements
7 need 350:1,655 animate 1.321 - Avoidance/prevention matrix verbs with -ing complements depicting threats/risks
8 hate 1.0 animate 0.775 - Adversity /endurance matrix verbs with -ing complements describing negative
9 _umm‘, 10:216 inanimate 8.512 experiences /reactions
10 require 8:163 inanimate 6.194
11 merit 0:11 inanimate  0.88 ] RQ3. How common is the use of the agent by-phrase in the CPC, and are there any
12 prevent 15 inanimate 0.134 specific verbs that are strongly associated with its presence or absence?
13 continue 0:1 inanimate  0.08
[y [nant - Overall, infrequent occurrences of the agent by-phrase in the CPC (1.69%), in
] Overall, higher frequency with inanimate subjects than with animate subjects Kim (2018) (0.18%); quite different from the canonical be-passive (around 20%)
-] Verbs expressing expectation/anticipation, avoidance/prevention, adversity /endurance - Matrix verbs like escape, await, avoid, prevent, and merit strongly associated with the
ikely to occur with an animate subject presence of an agent by-phrase
| Verbs expressing necessity/desire and merit/worthiness likely to occur with an inanimate - Those like need and bear strongly associated with its absence

subject

English CPC 8-21-2024 14 /26 (INU & U. of SC) 8-21-2024 16 /26
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Interim summary (cont'd)

[°] RQ4. What are the patterns of animate and inanimate subjects in the CPC, and
which matrix verbs show strong correlations with the (in)animacy of the subject?
- 16.9% of CPC examples with an animate subject

- Matrix verbs like await, avoid, deserve, want, suffer, and escape with a preference
for animate subjects

- Matrix verbs like bear and require with a preference for inanimate subjects

] RQ5. What are the mechanisms that can account for the passive reading
interpretation that is induced without any overt passive morphology?

- Can be explained by the concept of raising constructions (Strelluf 2022), where the
matrix subject is understood; will be discussed in the next section

English CPC 8-21-2024 17 /26

Syntactic issues

-] Issues with the CPC: mismatch between no passive form and passive meaning

(6) a. The house needs painting. (CPC)
b. The book sells well. (middle construction)
c. The house is building. (passival construction)

B How is a passive meaning achieved in the CPC? By adopting the r:
Strelluf (2022)

(7) a.

b.

B As shown by the paraphrase in (7b), this construction in (7a) is not a semantic
argument in the matrix clause.

°] That is, the matrix verb need in (7a) does not assign a semantic role to its subject;
instead, it raises the subject from the subject position in the subordinate clause.

English CPC 8-21-2024 18/26

Two types of CPC

Matrix verbs with the raising analysis
(8) a.  This construction
{needs/wants/requires/deserves/bears/merits}
investigating by linguists.
b. It is {necessary/required/deserving/worthy} that this
construction (should) be investigated by linguists/

However, not all matrix verbs allow for the raising analysis.

(9) a.  Tumor cells {await/escape} killing by immune cells.
b. It is awaiting/escaping that tumor cells (should) be killed
by immune cells.
Matrix verbs like await and escape assign a semantic role to their own
subject.

Two types of CPC: 1) CPC-raising and 2) CPC-control

English CPC 8-21-2024 19/26

Representations for the two types of CPC

CPC-raising vs. CPC-control
(10) a. Conceled-Passive-Construction-Raising (CPC-R
SYN: NP/CP V VP[-ingl,
SEM: It is Adj (relating to V) that x undergoes the event y.

)

Conceled-Passive-Construction-Control (CPC-Control)
SYN: NP, V VP[-ing]y
SEM: x performs/experiences the event V and also undergoes the event y.
Welcoming consequences
(11) a. That there is no logical or empirical justification for racial quotas in
hiring or graduation should not need saying. (COCA 1990 ACAD)
b. It bears noting that Picasso experienced a kind of crisis in realizing this
picture. (COCA 1994 ACAD)

English CPC 8-21-2024 20/26
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Implications for the constructional change and concluding
remarks

] Question: How did the matrix verbs in the CPC begin to take a VP[-ing]
complement?

-] Our explanation: This complementation pattern originated from the two strongest
collexemes, need and bear, and has extended to other semantically similar verbs.

B Toyota's (2009) observation

- Type 1 (used around the 17th-18th century): abide, avoid, continue, escape, lack,
suffer

- Type 2 (emerged in the 19th-20th century): await, miss, prevent, repay, stand

- Type 3 (used from 1400 to Present Day English): bear, deserve, merit, need,
require, want

] Both need and bear belong to Type 3

-] CPC-raising from need and bear: extending to other semantically similar verbs
(e.g., want, require, deserve, merit)

English CPC 8-21-2024 21/26

Implications for the constructional change and concluding
remarks (cont'd)

B What about CPC-control, then?
B Our explanation: lexical semantics of need
(12) a.  The baby needs feeding now because we have a long drive
ahead. (CPC-raising; deontic need)
b.  The baby needs feeding now because she is hungry.
(CPC-control; thematic need)
B A dominant collexeme verb need was initially used in the CPC-raising
structure, began to employ the CPC-control structure.
®  Subsequently, other verbs like escape, await, and avoid started to
adopt the CPC-control structure.

m  This explanation naturally accounts for Toyota's (2009) chronological
classification of matrix verbs in the CPC.

English CPC 8-21-2024 22/26
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Unlabeled data used for pretraining
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Image from: Zhao, Wayne Xin, et al. "A survey of large language models." arXiv preprint arXiv:2303.18223 (2023).
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Generative LM

* Next Word Prediction

v predicting the most likely next word in a sequence of words or tokens given the context of the previous words
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Technical evolution of GPT-series models Timeline of Existing LLM (~24.07)
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A New Paradigm for NLP: pretrain, prompt and predict
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£ 1] RAG(Retrieval Augmented Generation) by citation data source in LLMs

Hetriever  HeeTral g Tre/Pond Geserator “Aeg  Evalation
T5(118) Faleon (40B) LLaMA (65B) GPT-3(175B) MT-NLG (5308) Gopher (280B) Chinchilla (70B)
DEIGH) No DT Outpat 16
DREEFT)  Yes ET Inpt  OpenQAING. WO, CT) J& 16% 4» &r M_.
DRDPRY  Yes ED (BART) Inpot  OpenQA. AQA, Jeop- % { # .‘
andy QG FV 5% 26 4% %
”” No ¥ ED(ISHART)  lopat OperQA i ! - e 6%
Sl No tnd Inpot Wixdnt, Wl 100% 1008 7% B4%
it Yes o Inpit OperQA
b No T Inter LM, OpenQA
" GLaM (12008) PalM (5408) LaMDA (1378) Galactica (1208) GPT-NeoX (20B) CodeGen (168)
221 EPR[12] 81 DRDPR) Yes ind Demea UK 4%
SES No Input QAL TV 2% :#ﬁ 20%
vz No Inf Demon OpenQIA, MHQA COA % 8% 30% %
Dl No Inf Input LM, OpenQA 48% 8% 10
DRIOE) ¥ PTET ©® I 0% 0% 0%
3 - 50% 8% 15% 25%
s 15 SRBMZSK No Inf ROG T8 It
SE(Hing)
- W OSEM  Ne GRTIMnTS It OperA Webpages 4 (300G, 2019), W OpenWebText (346, 2023), M Wikipedia (21G, 2023)
W S ©  DROK No T oM tamble LLM OpenQA, LangQA, BV, Coaversation Dot the Pile - StackExchange (41G, 2020)
s @ Yer T TRA Trpput & Books & News & BookCorpus (5G, 2015). ¥ Guienberg (-, 2021), % CC-Stories-R (31, 2019, £ CC-NEWES (78G, 2019), i REALNEWs (120G, 2019)
fodid “N “: M__ ,.:m.. “.:.-3 Scientific Data 2 the Pile - ArXiv (72G, 2020), £ the Pile - PubMed Abstracts (235G, 2020)
mes 0 er pat
.._ ® Code “ BigQuery (-, 2023), the Pike - GitHub (61G, 2020)
Table 1: Basic publication imformation and main techmical designs of high-impact RAG anid RA-LLM models.
34 Image from: Zhao, Wayne Xin, et al. "A survey of large language models." arXiv preprint arXiv:2303.18223 (2023) 4o

QIE{4ll(dead internet) 0|2
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<EX: AIEFY A 2024.05.21>

THE GOOD NEWS IS
WE'RE GETTING LOTS OF
ENGAGEMENT ON COR
A\ GENERATED CONTENT.

/ AMAZING!
/ WHAT'S THE
( BAD NEWS?

ITLOOKS LIKE MOST

OF THAT ENGAGEMENT
1S COMING FROM

Al GENERATED TRAFFIC.

<Z X https://digs.net/the-dead-internet-theory/>

® marketconist.com
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muﬁ H|O|E{: Using Language Model to Create New Data
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S | O] Ef: Using Language Model to Create New Data
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wxm H|O|E{: Using Language Model to Create New Data
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O|0|E: Using Language Model to Create New Data
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c‘.so Language Model to Evaluation Vision Language Model

u oo 2z GPT-3)2e s2am 2c(|S NOT ENOUGH)
Input Prompt: Recite the first Law of robotics E

* G-Eval

« CoT(Chain-of-Thought) 2t form-filling I 2{ Ct & 2
o A2 Bt 0] & &2 A+ 2 G-Eval 7t
« AtRho ANt Ch= LMO| Z1H0]| Tl B 2K

L BENOE SIEG B
s 0 DRE BNED KT O Y

VS

A robot may not injure a human
being or, through inaction,
Oulput: allow a human being to
cone to harn.
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.

<Meta, Make-A-Video, 2022.09>

- A teddy bear washing dishes
<Google, Imagen Video, 2022.10>

AlLE|RE YEolH a2 33

0|2 EAlo| mEZ0| HCt. 2|H|Ql LFM0| 0|2 =0 Efsict.
Fto2ts QA LFM etoz S0jZic)

Fto[2Hs ThEH WO 23 HIYALE HOjE W7tX| ¥ 2 o|SHch
SF HYAL F|IREE Y3sta ct

shojast 95 HIBAIIAIN HojFICE 95 HBALS J|HES Hi AEoR
Zojzit, 23 HWALE F|HES WL} Hojzict,

slmiates ©F HIRAL {02 o|Soo] BEg Bt

2 YA Flo| Shelol Bictold SIUXE §R717t EAEC TRt
£37|2 3344l 5.
2|5 ofe BiCtolA SYKIE FE §T7|8 Ttz

Jti2ts &8 S8 3hs= 7t2| 2Lk
HiCrer o2 £A12] sietd. 2o DM R E Sl J2hAl F.
Fto2ts E@2 & 5 SILIE Hrygct

S2|E G MY0| A= AR MO ACE AXPZ ALR Y MY 9 F 2|2 ACk
FiHIEtE AR A LiFo] AfX} eiE s tiistoh

AR Y oA HE2 FRS Y2 AXHE HaetCh 41 s AR} FHHIES
Hi2tEo] oj4 23 Qlck

FtHiats OPE R Q2 WA [AECL M| SA0M X% 2T Ago|ct

<Google, Phenaki, 2022.10>
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LLM]| A|CHOJlA| LMM(Large Multimodal Model) A|CHE

Cortairly! The iMage Is & ddgram At iusirates tha development and
dferontiation of blocd colla, & process known as hematopoesis. This
DOCOSS Sarts wih a se-renowing multolent hamatopolotc sem coll
{HSC} and ends with vanous speciataed tlood catls

Tho dagram has severa iovels

1 Homatopoietic Stem Coll (HSCE: At e top left comar of the
imago © a coll iabeled *salf.renowing muizotent hematopolesic stem
ool (HSC." Thws ol has the potontiol to self-ranew or difervetiate into
any of the bood culs

<GPT-4V(OpenAl, 23.09)>

2024-0

LLM]| A|CHOflA LMM(Large Mul

<GROK (XAl, 23.11) >

<Gemini (Google, 23.12)>

Language Resporse X, . . .
Language Model f,

OO0 Aea
Projection W N o H. AH,
Vision Encoder

X, Image X4 Language Instruction

<LLaVA 15, open source >

<Gauss (samsung, 23.11) >

ra\_w_ A|CHO|A MLLM(Multimodal Large Language Model) A|CHZ

GPT-40: Visual perception performance of multimodal
large language models in piglet activity understanding

<GPT-40(OpenAl, 24.06)>

2024-0

o:|.cm<_nm LLM: L{

2ol LLM AlCh?

Google Introduces LLMs to Android and
iOS Devices

o Ry by by O abagre ot Toom [19483- 3078
-

o oew 1

<Google, 24.03>

<Galaxy Al E(AHA, 24.01)> APPLE IS WORKING ON

ON-DEVICE LLM

<Apple, 24.04>
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272 AO{RHO| =1 o, 'sLLM'0|2H= &O0{7HX| M. Oi7]H == (parameter) & £0] H| &2 O}7| 11
0| M ZH (fine-tuning) 2 2 HHEE £0|&= 'HEY LLM'0|2H:= 2|0|(xtz#52 Bagis 48 A0RY sLM' I24,
AIEFUA, 123.4.3)
sLLM2 Oj7HH=7t 602 ~70247H0fl Eatstn, £7 2ofoj| sHYSX|2 20| Y= HIOIE E &8 + A
v "MGPTE M4 RE HRE SUHEX| R2X|T BE S|A} HMe| RE HRE HR R SIX|& eCh
HHH MGPTE SIA7HHIZ7H 2 H {3 HI0|E S SHEeh Ho| 2ICt, ¥2| IEA| HO|E{E2|A CEO

—— [ g s s Tt ey
@ [T T "

PrT—— 1 - ™

P33 Tete o e “

P s SR S e .

Dy — Vo ity -

[T — - -

*AHE: QAL 2E0|AE A0 R AOp FAI", AIEIYA, 23331

EACH Al 7|2

Small Language Models of 2024 (Sorted by Release Date)

Model Par Organization/Company Training Data Size Release Date
Mistral 78 7 billion Mistral Al 2.3 trillion tokens January 2024
Chrono 78 7 billion OpenAl 2 trillion tokens February 2024
NanolM 38 3 billion Nano Al Labs 1.5 trillion tokens March 2024
GPT-40 Mini 6 billion CpenAl 2 trillion tokens April 2024
LLaMA 3.1 10 billien Meta Al 3 trillion tokens May 2024
Gemma 2 8 billion Google DeepMind 2.5 trillion tokens June 2024
Claude 3.5 S billion Anthropic Al 2.1 trillion tokens June 2024
Gemini-Mini 4 billion Google DeepMind 1.8 trillion tokens July 2024

* AF&: GPT-40 22 %49(24.08.06)

EHCH Al it A

Ty —]

Elon Musk reportedly bought
e thousands of GPUs for a Twitter

S B

% o

2024-0

1 Guess We'll Just Have to Trust This
a0 Campur Gt ior Gy, Huh?

1)llya Sutskever, 2),
3)Tasha McCauley,

Adam DAngelo,
4)Helen Toner
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ol Do Al is enjoying significant hype and investment
- - s |
- onrins
gl [y oy Al gain seary
e TS vy Buzz, impact & Many are elfectiveness and
2 & betting on this pervasieness
W BE b % X»  Jem PR outcome
4
| / Excitement fades,
Cortain applications

Al *Winters*

SYSTEM 1 SYSTEM 2

Intuiition & instinct Rational thinking

Unconscious Takes effort
Fast Slow
Assoclative Logical
Automatic pilot Lazy
Indecisive

<Dual Process Theory, Daniel Kahneman>

/Thank you! ©

® |

olm 2Aa| 274
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Latent Dirichlet Allocation

m_m_ﬂoowvi;.um?m,mﬁmm
AMAA CHYSH ET DR 7|
7|R7} Rl R

20243 $xf Google Scholar 7| I|2lg
4500142 7=

7{CH H0| BR(BERT, GPT S)0| CHMI7H &l X|
Sk E2| 8L Y= HAE RHY 7|

Q171o/ HIZ2?

S9| HZO0|X}

LS| (Corpus): ZAS2| FE EL DLYS Sty
ot7| loh 28t A

2A{(Document): EHO1EQ| FE}. [HF RO EL 2
HollM= To12l =M= 12{okX| o, R izt 1
2{5tCt (Bag of Words 28).

£0{(Word): 2ME 0|2, Cf 014 B2 2~ gl= 7|
= o9l BT IR0l M = 22t ToiS0| s F
Hofl £EtCtn 7PEECE

013 F&H(Vocabulary): LEX|0A M0|= MZ T
EEROHOES ZF 20t=2 A

FHI(Topic): O1#|SC| &8 B2 2 Yo|HCt EL 2
LS Sl Lel7H AR o= A

w2x<

rice, bread and cake

acute hamster eats bread and cake

[Nl o, and, bread, cute, eat, hamster, kitty, rice

LDA 29| HHE

el MSOIM FHS £ELIOI A+ LDAZ} X2 57 20l 20 CI2 5
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EM-20{ #B(DTM, Document-Term
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2 A7 EICH
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Doc 0: cute kitty

Doc 1:eat the rice cake

itty and hamster

at o bread

ce, bread and cake

« Doc5:acute hamster eats bread and cake
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== -
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#3018
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B L E9)
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— ¥ |0|E{(structured data), 0|2] 32l 220fl wt2t HAE 2=
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- <

David Antons 2/(2020), The apf
current

jon of text mining methods in innovation
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22l 2, QE{L S0jlM open APl S2/HIAEY S
s omatol 24, 010] AR E MAE U2 245t7{Lt 0|0j2| LY SOlA OCR S
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— TH2/7|7 B 7|9k A| ARIO)| It | i HEE A S| SHbehs 2t
— 32 2| £8H&(supervised learning) 2} 2t

3|7|2M, Bag-of-Words, SVM, 2JAFZ A LIS (Decision Tree) S

#30j3)

288



2024-08-05-Monday

2024 0fF Aofs BE Y3
1. 210 2t=2e} EIAE 0to|'d
(2) HIAE oto|de| Hafet 71&
v/ 2| & 8t&(supervised learning)
- 7123 o2 olo| 20| STYHSE HYUSIHU O|S SHS S4AITI7] siA
DS SEAITI= Uy
L Q0] ZtROIA &S5 221 Y2 EE]
D70 BAE S SHNAE M¥sE RY 7S

: 3| £M, SVM(support vector machine), Tree (based) method S

Linaar Rogression Logistic Regression
Y
1

MY 3| EM R L =

ERPCEEER

https://velog.io/@73syjs/Logistic-Regression [ esscsesse we e o

eofete)

2024-08-05-Monday

2024 01 A0{% ZSeECH2
1. 210} 2tze} BAE Djold
(2) 912 E Oto|'d o] Hafet 7=
-8 24

[EHIAE

b

— PEBIE|R| 42 HAEOM SY HRE A=Y

— 22 H|2| =85 (unsupervised learning) 2t 22
HIE] |2 (Vector space embedding), EZ! 2% (Topic model), HIES 3 £4(Semantic
network) &

2024 O AofE BEEH2
1. ¢10f 2j=2e} HIAE Ofo|'d
(2) HIAE oto]'de| Hzjet 71
v A% 8t&(supervised learning)

SVM QAL

learning/svm/three_dimensions.png predictive-model/

#3ofe3)

2024 48 o10i3t 3SR
1. o] 2=t HIAE OfO|'d
(2) HIAE Ojo|do| Hzte} 7|&
v H|Z| % 8t&(unsupervised learning)
- ‘A= (supervised) & SEHI} gl B2, Wa/AH 0|2 2
0] 242 Lhof| Ex5ts 2E 23
T O] 2R 2HA|E ChE 22 24
1 0] 242 &0 Z2H5H= 0f2] SRS FZ(topic, n-grams §) Eat
: Vector space embedding, Topic modeling, Semantic network &

Vector space embedding

‘ ‘ i

#3018

289



2024-08-05-Monday

2024 018 Qlofst BEEETH
1. 0] 2ot HAE ojoly
(2) HIAE Oto]'de| Hzajet 71
v H|Z| % 8H&(unsupervised learning)

Topic modeling

Blei, David (2012). “Probabilistic Topic Models", (Communications of the ACM) 55-4

eofete)

2024-08-05-Monday

2024 O1F A0|% BESCHY
1. 210 2tz et HIAE Dfo|'d
(2) YAE oo|de| Hatel 7jg
- i Eopele| A

T EM/ZD A2}

— £t} 2(Word Cloud), 3|AE02M, S22 S|EY YEYI 1A S
CEAM/ERED

2024 I8 2Hoi3t BEACHS
1. ¢10f 2j=2e} HIAE Ofo|'d
(2) HIAE oto]'de| Hzjet 71
v H|Z| % 8H&(unsupervised learning)

Semantic network

#3ofe3)

2024 48 o10i3t 3SR
2. HEQ3 24
(1) HIEY 3 (Network)
- SA M| ZF A, = E(Node)2t L A(Link) 2 B35 DEal
e EER AA2 YR 7Y
thEol &M 1 HEYA /28 YEYA
: 3, wrakM (direction) / 7HE2] (weight)
- HES 39| A2
L 239 (structualism)Oil A Al2H
24|20] Aoj2t FAF

(BT PRZ A4 (A SHBT OfLIZ} A SH0|E 28)

L CUELE!
CHAMAIE HED YElZ Uy

#3018

290



2024-08-05-Monday

2024-08-05-Monday

RE S ER

(1) HEYA(Network)
- Aol

: £ E(node)2t A(link)2 FHE AE 2

HE|A (vertex), 22| (edge)2t = 8t

-pdea
E 4% D]R% 542 I12l= 22K actor)
133, L& 7H HZ #(relation)
BT
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(4) Y2 HRLIE 2
- HIEQ|A 7R L|E| E2|(network community detection)
1 L E 7k 2| AZA2(shortest paths) A7
JYEQa = 22|
: 2 (modularity) &2 ¢t
: 22| & 32|HIE 2 (subnetwork)

% {FLIE| B2 S 9|5 CHYst 22|E AL, YU O 2 | ouvain algorithm AFR

- Blondel 2/(2008), “Fast unfolding of communities in large networks”
: Louvain algorithm |2t
: girvan-newman 2312|F, A|4HA|ZH0| 22 Ze|E T
— but, Greedy algorithm2 O} tt2L} 2|25t 450| £2| %S
(OiE FRLIE, 2AHH O 2 519 HRLE|IR RRElE A2 22
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ki kEjo AAMIER T
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m i RE AR IS

3

— 20| HEIHS 713 3| A== FHFLIE|O| i SEA &
P BE S0 ot s a8

U
— 284 U7} O o4 JHAE|Z| obS w2 kg

#3ofe3)

2024 018 elofet 3SRl
2. 5k=0| HA-8H HEQ3
(@) YE93 HTLIE e
- 30|, SALLIEYI HBLE| S
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* Louvain algorithm, 47H2| 7{RL|E| €44 (Z 5871 SA})
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— DYCH ACH £, Yo}, SEACH RO BiEuct, SEYc HIMCE wEcH ACH AT HSich

AM|CH, OFZLC QFERACE, OfCt, ojjEuct, ojmct, $ISCt

eofete)

2024 018 Qlof2 BET@TY2

3.3 HESY3
(1) Ct& WEY A (multiplex network)e| 7 FL|E| EH:H
- Magnani 2/(2021), “Community detection in multiplex networks”

-CHE HEQA AHRLIEIQ 284

kis kjs .
Qm = N|H= ijsrl(ayjs — NSM_ )8(s, 1) + w8(L,))] 6(Vis Vjr)

TEE(i)), B%(s 1)
TEE(1,))7h &9 sol A3
— ays=1
— ki £ =E()2 HEYE
— piE CHE 3900 thSel= a2 5
—mE &9 s YA
— yiss &9 50| 225 ()7t BYE HRLIE|
— &% Kronecker delta
— wi 7HE| (weight)
¥ 22 =27 OE S9(0IME 22 HRLIEI0 S3CHH @, 2 7452100 2l5h 37t

= ST
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3.0EHESY3
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- 8h=50] 8% C}S HIEQ 32| 1 FLIE| A
: Louvain algorithm, 17742] {1 FLIE| £
— 7t32| Z|c}, T0{/20] 29|19t SA/HEAL 2912] L2| 82 (node) A4+

- 80| 89 CfE HIEQ 39 2 7HRLIE|

10RE, & 3471 8Y

— ZHCHSiCE ZiCH Bpsect BAtCH Gt SO, WH2CH ZCf, ofAC), of =), S EC, OlS TS
1298, 2670 8

— 7ch, Eoh, Lpect, Eot, g, 9hsC), Mo|ot, 220, 9o}, Bot At Ao, 2ok S
1399, 28771 8H

— ZC, Buich, go, o2, Yok o 2o|c, gl o, AT, 07|t 2Tk, Ak, 40 S
I5R%. 26770 8%

— Za|o}, g, Fo, SO, et o o
1198, 268708

— 7t22|C, RR|CE, Z{Ch ST, ORAICH ST, LECE ALCE 9ict, ch, Fotsict, Efct, mich S

Zsict, YoiLiet, Ak, A2ct, et 5

3.CHE HIEQA
(2) B3 HIES| A2t HFLIE| B4
- w2t & 24

| CHE ARLIEI) S5t 22 891 2

L EAb

— Zelch (701 SAL 598 vs 20 SA, 119:8)
— HTHFO A, 118 vs 20| S, 39%)

— BICh (70} S, 288 vs 20| SAL 119%)
— BEC}HFO| S, 58 vs 20| S 29)

— HC}(RO| A, 288 vs 20| SAL 59F)
— 9ICHFO! SAF, 118 vs 20| SAL, 59%)

— HCHRO| B4, 57E vs 20| 5L 39F)
— 3iC}(RO| S, 288 vs 20| SAL 38%)
e
— MCHRO| B84, 398 vs 20| HEAL 08)
— 3CHO| BB, 38 vs 20| HBAL 05E)
— 2CHFO| BBAF, 58 vs 20| SAL 09)
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x| Al mapo| e

+ Knowledge pyramid
Data Mining area

Semantic level
Q0] tHa} EHM: MF oloof Cist A E Ojo|'d &M Wisdom
Knowledge
Information
ity AEEHTR |
o4 W Data
Signals
Resources occupied
E | I E | I izl
2 ED0r0|'g | AEDOt0|do Hed
- Cjo[EO1o|'d (Data mining) o X|Ao| A
— is understood as a process of automatically extracting - HIOIE = EX|LE, X[&= S50
meaningful, useful, previously unknown and ultimately . TE.m %8 ﬂ_mmm:_:@ in data, but starving for knowledge” (John
comprehensible information from large databases. (Piatetsky- _Naisbitt _V o .
Shapiro) - R=2 u+»_>>r HE/XA2 HAERZ B
. . « EM,0|HY, EON, HEN S
— a.k.a Knowledge Discovery in Data (KDD . -
Ell A = <<r_ ge Hiscovery ! ( ) - xo._mut,:e:dno::mgo: retrieval) - Ci|O|E{0}0] d(data mining)
- ®MAED0Id + EM(searching) Ol A & 74 (discoven 2 2
- HEY "HIAE HO|HZEH 9OIYe YEE &= H0|H — B2 {59 (information need)?t & > 2 EX|&H(goal-
_n__.o_ o u_WO_ o_un oriented)

- &A > 712|F2|H (opportunistic)
- O
- 8387%
- "HAH ¢7|" (distant reading)

* vs. close reading
- 2= HOIHE Ct = 5 8lE (A2

— XFHO{ME|(NLP) + H|O|E{ 00| H(DM)

rok

A)
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HAE BM Py
BAE H4
o > e | > i
A o DO Y N
=
HIAE M HIHE

. THO] Y& (word frequency) &4

- csates
_ of3] ¥ 20|
- 57 719

« 37|60 (co-occurrence) &M

— 27]0] Hef
ETE
- £10f jolof 7jer
— of3] oj0] Wst =X

« 2M(document) &4
_ 2z zug

AL A4t

Gojet

+2{18t7 ofal A

°
- Q=E/A7|E HOf ol 0|5 2

 TALO], CHA|Of

- WETt Bol/zaste Eof
« 20, 2Hst thof
- BN 7|9 £
. HAE YA, FHY 2 5)9 7|YESL oot

72 AIUHOf

. 7

O HA I
muﬂ TENE

- wooo Ho| % m CIX| 2t
INESS W:W HHMES 37 = 88
= 52 1A 0{(Google Books Ngram Viewer)
800! .|__._O_ XH

£HO| n-gram (1~5 grams)

CHO AFE HIEE 222 A4}

23} EHE (Cultural trends)E HEHOZ ZAE & Ql
X 28 A(Culturomics)

- a form of computational lexicology that studies human

behavior and cultural trends through the guantitative analysis of
digitized texts. (Wikipedia)

dlo
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M2 A (Culturomics) Z7|0] B

 Michel et al. “Quantitative Analysis of Culture Using + &7|0] #WlE{(co-occurrence vector)
Millions of Em:ﬁma Books”, Science, 2011 — 0|7l CHALO|QF ZH2 ETHO| A &Y LIEFH CHOj(E7|0)E2
— 0O, At HEL 28 A O| 0| Tl HE
- 23| Mo} 2 . o) &
ofer A o| Et| - <FH gF, /71, MA, 8FE, o=, 0=, AlE, >
- Tid, mE— o _ BIE{O] ZFS CHANO{Q} 27 7to| of mh t
_ _.OOWO_I_. WO_”O.__>._ W_.m.o.m I\_rl w\mm OOWHM_ WU._AﬂcmDE._“mﬁZm .n.v.I_u_ ._ _ HA T OO._ _.0 _O._ i) _ i AmmmOh_m _<m3mmmv
. evidence)E A A| v 4 — o QBE L ZU| HIE CHO|AHZ: t-score, 4B E SOZ A At
00% = Tiananmen
3% g
i 25 50 75 100 125 150 e o 65 uo_am
Years since invention Year 11
51 = .
57101 24 (co-occurrence analysis) cHo| Il
- 37|10 &M « ElojQ| 9o|0|& CHXIA HE .Mu Zk(vector space) AH0]
— CHANOIQ} Zt2 2 3(cont mxcg_z LIEHCH CHOJ(Z 7| 0))2 £ 3] 3 “embedding” &2 2 M Hnm
CI C O] O w (e]3
S HOISI 20l AFS SES T - ©H0{o| 20| E %] HEZ BY
. ME|ES QALE AAt0| THs
= =21= 7 — o
- 24t o|0| & (distributional semantics) 42 GloVe. fastText
— QASH 2O M LIEFLES CHO{S2 QAFSH 9|02 ZH=Ct, wordevec, roLe. Jastiex
- THoj9| ojOl&= F2{0f LmEW £Hol & 2| & X (distribution) |
ol AMEICt (BX 7t <v o 2 Travel B o e
gt : MAN \ /
8 UNCLE KINGS
: ‘ QUEEN / QUEEN
\ \

KING KING

3 relative (Mikolov et al., NAACL HLT, 2013)
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