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Sul Koo, Gayeon Kim, Byungjun Kim. 2026. Lexical Changes in Academic Abstracts in Korean
Humanities and Social Sciences Following the Commercialization of LLMs: A Corpus-Based
Analysis of KCI Abstract Data (2004-2024). Language and Information 30.1, 1-24. This study
quantitatively examines the impact of the commercialization of large language models (LLMs)
on academic writing in Korean humanities and social sciences. To this end, we compiled
approximately 880,000 English and Korean abstracts published in the Korea Citation Index
(KCI) between 2004 and 2024. Based on the linear trends observed in 2021-2022, we estimated
the expected word frequencies for 2024 and identified excess vocabulary by comparing the
predicted and observed frequencies. The results show that, in English abstracts, excess
vocabulary prominently emerged in style words across both the social sciences and the
humanities. In particular, style words such as additionally, underscoring, and aligning in
social science abstracts exhibited relatively stable usage until 2022, followed by a sharp
increase after 2023. In Korean abstracts, summary and evaluative expressions such as %83+
(important), ©]&3}t (such), AJARSITE (suggest), and 7F=3Ich (emphasize) also increased.
However, the magnitude and diffusion of these changes were more limited than in English
abstracts. These findings suggest that while LLM-related shifts are detectable in Korean
academic writing, the overall patterns and intensity of change are not uniform across
languages.
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2022 11¥ ChatGPTS] 370E 7122 Y Al E3] AdAdoj=gd(LLM; Large Language
Models)& 34 2247] B0l B2 w27 ek Hole 2AHE025) ) thskel ol A7
£ garom g 2AIA SERe] oF 90%7} R 2y THgolA] A ALE 83 Halo] e
Huslgch AAZ Gemini, Claude, NotebookLM 5 thefst LLM 7|4l =k ofolt]o] LA}, A
AT 7, 29 14, S W Welo] o] 27171 AAje] F2] W WMol BEET Sk ol
W AN AL 53] LLME Sdt A58 278 do] a7 @2 e 715t Qi ddol.
ofel ¥edste] =A| ShaAoll A= LLMo] Sh& 224719] of 3] A4 P& HstA71aL Q= A
2 SAE AL Qlek ey B sk AEjAIY] - olofl tiRt =9 2 SEE Aol
w54 Fofof gk FdA "HE el mEE len AA| gAE Aok LLME| gl of g
UERAL Aol ittt A 242 A o] Foix|A] okt

olo] H L FHEkeR]¢18-M(KCI; Korea Citation Index) SA(3H) &0 $2H Q&
AR2| St ZOoF 2004~2024F 25 oF 880 715 thf o= LLM 4838} o] % yehd o] wslE A
o BASA Tk T ARASIE shexlis o] 28w} Gto] 250] WEel FW TFAS
AT Qomz, B A 5 s Al ol T slofe] Wsh S BlEoRH LLM
o] oMz ojg7 ek AR g Amgich
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12. A+ % 9 479 39

2 o Stk 3 E =rhU(2025) 2 BHF AL QS Aol agut ol
& 4 e W, AR FAE okl TsAel S-S X Hsant ol

7] W o]2% A835}o] ChatGPT 3.57F A2 227] 5 At ==
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o] % 54 AEY o9 ARgo] g5tk A4S 3
3h= 149) o]3] B (excess word analysis)l) HHES A¢HBIATE o] £3) 2024 AYoJst 2=
% 2|2 135%7F LLM9] gaks okrkal +74siqlch

o]&} FAFSHA Juzek(2025)= PubMed ZZo|A ARg-o] G537t ©ol@t ChatGPT-3.57} ot ARE-
TolE wap £481o] 23 tof(focal words)E AHaIITh s A= ol oF F7F F
J2 ‘o3 )l (lexical overrepresentation) 2 A5 2T Sha ol ofF] Bz Wz}
LLM AR5} 721 7R542 A)7]8kit) o] 2lol= Gray(2024), Geng(2024), Liang(2025)5-2] 91+
+ arXiv % iyt Sk glojEu|o|AE gste] o] Wik W8l A3 thof(marker words), A
2] tto] Aeli(adaptive word selection) 52 7|HO & sh&x 27| Y LLM 932 FA313ch
E£3] Geng(2025)-2 <17k} LLMo| A% 233510 Z27] oFAlo] A5 coevolution)dlil 18-S 8f
Hrt olgt A7=2 03] §lE ¥skE §3 ke 2247] W LMY ks SHT = AS5S B
Fothe dollA gt oulE 7H:

Kousha(2025)-2 67] 58 th& dlo|gHo|AE F3 LLM I &
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RQL LLM 483} ol KCI QlEAslnsl st 22olq% 3] 037} trepdrp?
RQ2 ) ofF] F7be] e} Qpare Aslmatat st Hof zho] Hjol7t 917k
RQ3. o] 223} §5to] 2204 o) oj3le] Fme} Sht L oW A Uehkrp

ot

1) Q) o] F(excess words)eh E4 A3 ] AA| Tho] Mk (p)et AA Aro AF A& HlF R A%
71 HIE=(q)E Blasto], 21 Zol(p — q) E+= BlE&(p/q)°l €4 7IeS 2Hsh= TolE 9fu]gtth(Kob:
et al., 2025).
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AT ARS AFSh) 99 2 A7 2004WRE 20240714 KA QRAB} B 252
A O 4T LLM AH§3LE #7180 1 Age] Wale vmshir.

2. A+ Y
21 golg 3 " 4

2 ATE KA 54 % SAFHE 58 Qlws U Alejuks) Rof she =R 258 &
o s Al w4 717 20049 19 15 2024L4 12 3172 AAskqiek. A =3
Z 882261407 <} 1>3} o] ALS]ulehe 534,691, Ql&ske 347470A0]ct dolE Q]
XS ATEY 2004\ o]F F Zof WF HES| =i $7F SUIRITh Abs]yfske] A,
A7k 27k 8% H ol ZYURE o] F HI7PA] 2%k 8%~3ut HfoA fAIE= S B
| 2015714 F71et § A7 19 724~17%F 84 H Yele] {2E FA|5kaL Utk

25 folHe It 253 do] 252 HEfste] F5oGInh WA gof 259 A5
—fﬁ AkBlke} 511,7877, Qlwst 297174708 2F 240 Zgslgich o] 259 4

Oz 25 HlolE ol ghof ffofm S0, Udo], gAjoto] T thefRt Adofrh =
%% tlo]elofA] A=A AJA Z Python ¢10171#] 917]#] langdetect(v1.0.9)3 2] detect
s &%ﬂoﬂ A A7t ko' 2 B 2E5GES o] 2808 AdsGick HAE Zo|7t ]
UAA B 49 Q8T 7hFe/do] EARBIER, & dAtollds 3 AlA T 304} nlghe] 252 A9
5}9IT}. DetectorFactory.seed §F& 002 114ste] 112] Aubo] EAS SHsIqT) o]} Zo]
A gl dlojel i Absluis} 401,2397), st 192,25071 2% B4 o shgaisic 2
FTHoE AR Fof A F=o] 25 HolEE 7Nke g, oK QlZsh ARl el e} ¢loj(g o] Th=of)

g sl B4 st

N
i)

O

<E 1> B4 g4 =59 d=d E¥(2004~2024)

AR =R ) QIESHAE =7 )
2004 12,365 2004 10,578
2005 13,885 2005 11,409
2006 15,542 2006 12,283
2007 17,909 2007 13,677
2008 19,663 2008 14,994

2) A%e] Fa UL KA A28 73 o] kRol AL 47t wio] ohd A% 5 220 ATHA gk
At et
3) o] A1’ 37] 2|2l langdetect(v1.0.9) & AFE-3}% thhttps:/ / github.com/Mimino666/langdetect).
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Abs| A% =5 ) QIEFHA T/ =B 2
2009 22,364 2009 16,027
2010 24,016 2010 16,994
2011 25,174 2011 17,217
2012 26,047 2012 17,650
2013 26,816 2013 17,907
2014 27,849 2014 18,766
2015 28,705 2015 19,108
2016 28,760 2016 18,236
2017 28,917 2017 18,019
2018 29,863 2018 18,116
2019 30,544 2019 18,193
2020 32,072 2020 17,759
2021 32,620 2021 18,144
2022 30,989 2022 17,898
2023 30,375 2023 17,265
2024 30,216 2024 17,230
FA 534,691 A 347,470

22 24 ¥ 9 FAR}

221, 23 9 24 99 74

o] 2E-2 scikit-learn?] CountVectorizerS &-85f0] EFYo|Asldct EES JEAZE AJZt
=
=

3k, o]F GEA Ei SjolZo] H 14 o4 Z3HE wol HAskArk of
A, 54715 5 wAo] BRAY AAE AASHE o] it ojFE FEo9C

Fto] 228 Kiwi geld £4719 CoNg 2298 2831905, ol 249710 i ole
(2024)& 3T et ahtolis Sl St b iAol ARS Fol Bakdel By FuE
Yotz of AYBonE a9 offis F5) LS| oIS ol & AT oo Lol
vIHahA] sk B3 aiEl(E 2)9)2 AHoleta, s HEle] Biels A Fejas AFgste] 6t
e S Tholz SIS B2 SS9, Sol Slol 28 Hal AAE 9t Hels o
9] BAOIA YT 4 G o] ES HAsshn e 259 BAH 542 urk Jush v
ahgict.

4) Python-g§ Kiwi 3|7] %]l kiwipiepy & AH8-5}%1 th(https:/ / github.com/bab2min/kiwipiepy). & efj & F-4]-2

H% 252 (Sejong Corpus) EAF Bl AAS 7|22 & Kiwi®] A JAS wstch

5) & ¢3to] 23} €l (COMBINED_PATTERNS)-2 2021~20241 A}&]7FsH(F 1,594 0] 4) 2 Q1 E-aH(F
83t o1 F) ZZof|A] AA| EFHI FAL WEl] HA| BEE AESH F AY 507l e 7|FoR A ws)
Ak £ Fof mERoA] AF$] 507) siEe] HAA o]l oF 78~83%5 AA|FtAL Uil B Aol Eget
NNG+XSV+ETM, VV+ETM, VX+EF 52 A4 49| &3 €0 a3t}
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COMBINED_PATTERNS = [
# 1. -5HA AR B (s, EsA|, A=A
("XR", "XSV", "EC"),
("XR", "XSA", "EC"),
("NNG", "XSA", "EC",
("VA", "EC"),

#2.9 AYE e @lefdh o #deh
('XR", "XSA", "ETM"),

('NNG", "XSA", "ETM"),

("VA", "ETM"),

# 3. 5 A B (A, AAA, =2HD
('NNG", "XSN', "VCP", "ETM"), # A& + & + o] + &

# 4. Hom B (BFHow, o2dom
("NNG", "XSN", qun),

# 5. AL + SiTh/ETR 7 A3 E8% 5

('NNG", "XSV", "EF"), # A% st
("NNG", "XSV", "ETM"), # AFY o=
("NNG", "XSV", "EC"), # Ad: et
('NNG", "XSV", "EP", "EF"), # ®7| $4%: 743t
('NNG", "XSV", "EP", "ETM"), # 34 3% 343
('NNG", "XSV", "EP", "EC"), # T A% F4siin
#6. 4vk 8 283 =Y

("VV", "ETM"), # FAL o2 + BFF on|

("VA", "ETM"), # FEAF ot + THF ofy|
("VV', "EP", "ETM"), # S} A3 + B33

("VA", "EP", "ETM"), # #4A} IAE + B

vV, "EF"), # A T2

('VV', "EP", "EF"), # BA 34 F49%

("VV", "EC"), # A A2

#7 02z §A B8 =Y

("VX", "ETM"), # Bz 8+ BFY ofn

("VX", "EP", "ETM"), # 2z £ 37 #3F

("VX", "EF"), # 28 4%




T, AN, AEE LIM 483} o3 8% AgAsise s 280 of3] vz}

222 Y= A& 9 3¢ o]F] A9

7} ol 5 o]d) 9] Al AN Hlkew 4] Hlt(document frequency) WA= ALFsHITE
£ TolE ks 25 55 o A=Y AA 25 $2 Wro] HIEE AEsiglon], Y 241 Y
oA19] Hhe ZA2 132 ARFSIGIT] ol &g A oIA19] B ARgo] 4| F7k= o] 7kl A
= WA Sietolck SHgke] JFe g3telr] Sl offe] 441t o] AR (smoothing) WA

pe

-G53t olfo] 2404 az BT WolE 23St 25 3 b dlF Ak AA| 25 rolH,
AA| dizolck 2021W ) 2022 2] WIE dlojElE 7|Hke 2 Ay o4 (linear extrapolation)S 2-8-5F
o] 202499] o} W& qF ARESIGITE A oS F AR BEE Ao Adste] FAAE
Aokl g A4S Aste] o % A9 gk dlEshs Wrolrh 202332 s =2 LLM ARE-
7Fs/dE aEsto] oISl AtlA AlQlsielt Egt Tho] ARgo] Zha FAIY A9 ASgkqg)e] THest
Al ZokA zto|(p-q)7t LB Bl AE WA A8l s FAIG AolRt SRS Bhsksict

A

—atl
P=9h

319) o]3](excess words)= AA| VI po} o4t WIE qo] Hjo] W &L FlEo Bolsigict &
04 27} 22 Uehijls AERE Delta = p - g2 AXSIAL Athd 27182 YRl Ais
Ratio="L-% A1E3I5IcY, Rk 202303 2024 oA HA BAS) 001% o4 T wolel
24 ko A§sliL Delta 49] 1007] 2 Ratio 4+9] 1007 wol2 7o) ol AAslalch
AE 7+ T G Tolis FBslo] AL ettt

41 o

223. 25 o9 4 24

) o1$9] F7H= B wolg Wik Aksolhs off] =50 Mol HRE =k Qi AAIR th49]
ZEo| ik A HEtY = Qlrk w2 dhe To] 2 B4 2 B4 delolA = UL
UEA1E 2151 Qlsf 25 o] St E4% afslgitt. oF ffsll A TAlollA] 2% A8 7] of
3 BES Vo R 25 YAEoN EAY 7V i3S B3l ZF 2BolA9] AR P AESHth

25 o9 TS A7) A8l 2 At Al 7] A xE Fotgitk AA, excess_count= 7
H 2F50A T o7t A% T £ AR, Y Tl vhE S3E BT Z3RE AR AN
< ou)gitt &4, excess_uniques 3T ZFo|A ARGE Q) 03] FF £E ulsi, U &
o7} o A SstE et shte] FRE AAFSIGITE AlA, excess_ratior= 259 AA| ©o] BEF
g tfn] ) ol F EF Slg(excess_count) ] HlEE oGk

7k Akl el A= Hatdl SRS AlETte] B9 olF o iE HESII: Har2 A H
o] HizlE, FU2 B3 F4l9] olF AARE Ty flgt X xR g5t o]F o] oM &
E FA o5 7P A o2 HolF excess_unique®} excess ratios F410 2 ANE AA|SHCL

2 Ao HAe] 1Y, W= AL 2 ol Al E 2E Q] A B4 ARgE HA A=}
A A, k) ofF] 52 A5 B(GitHub) A3400] A=|stoirk
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3. 9o 28 B4 dzk Afzea AEG Hof

B oAl KCI QUEARSIRfa) ok gfo] 23 ollA] 202442 402 BaEL 39 ojFY o
Ape BAITE o] $I) ThiE T of#10] 7] A WekE WA WEska, 20244 Tof vlmet
o= thu] v&(p/q), TElT oS o] A3} Hm(p-q)e] BAE EAHOR LA

31. Y o9 NAE ¥}

£ A-tollAs 1Y) o$E Kobak(2025) 2] - Zarsto] -8-0f(content word) e} AEH Thoj
(style word) & HE38FIch g0l At AU i 5 AL shed W8-S 7= HAP 9
o] Tols 94\3]6}111 2~EhY thole 9 83 HH oz AFEy|Es 28 Fx, desta
steslAl Foifs 715S SRk SAF 2 FEAF 9159 2ES ofw|gich

additionally [style] underscoring [style] aligning [style]
0,005
012 0.005
| ooos /
0.10 [ 0.004
0.08 0003
0.003
0.06 [
0002 0002
0.04
[ 0001 0,001
002 e, B i A
—_—T 1Py AN N AL L
0.00 0.000 - i S 0.000
P OO DAL B DL DD I OOAROIN AN OGN BORN P R SOUE QO BOL DR
AN Y NN (4 \\'L'L') XV AN N I N NN LV OO NN NN N2 Qe
B S R B S RS A R R S A P RS
explores [style] notably [style] comprehensive [style]
0.06
0.0200
0.05
/ 0.0175 / 0.05
0.04 [ oos0
[ 0.04
008 / 0.0125
/\/ 0.0100 0.03
0.02 e —T N — e 0.0075
T g / 0.02
0.0050
001 / 001
o025 > =mmmp= L
0.00 0.0000 0.00
B FRBA OO LA O OABSONG SR OO DDA BOSN N
A S A S A S R A B S S S %L R SRS S

ai [content] delving [style] these [style]

0.0010
0.040

’/ 0.35
0.035
0.0008 0.30
0.030
0.25
0.025 0.0006 P O e B kot
0020 020 M A
0015 0:0004 \/\ \ 015
/ 0.10
o asoce YN A LN
0.005 =T \ 0.05
0.000 0.0000 0.00
B R N L B R N T E
B R 2R B S S S

6) 2 dtoll AREE A 2= AiE GitHub Aol F718kAH. 2k Y 22| 2] READMES= #F&
Zo] g3t Ay Z3eAct A= o33 2t https:// github.com/ Zena2sky/KCI-LLM-Excess-
Vocabulary-Analysis
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I9 12 ALt o] 2Eof|A e tholo] Axd AA| BlE(p)e} dl5 W%(q)E Blugt 2
Folt}. 2004HFE 2022Wd71A 9] HlE(AA)= eigt S7F 32 A FAIE fAS e,
20234 o]F AEX|(FA) diH] FAF] w2 AN HIEE Bl B3 additionally, underscoring,
aligningy} 2+ AEHY thol= 7129 AY FA|E= AYsly] o8l =59 F7HXE Bt ol
Tk 2B Tol] ARS Wk 552 OF 1 ol aiel 22 8ol AN g5 A
Faflof sh=t, W8ols B4 AT FAZE FAFSHHA ARE- RlE7t 5718 geute] g7 wiolt) &,
2EHY Thol9] ARSRF 552 LLMo] A5sl= 25 Mg W49 MStE |4 4= gt of&] 2t
o) o}3] = ‘these’ ¢} o] 2022\ 9F 22.7% 9] Z2Eo|A AMEEE HA FHE 2024 2F 35.8%
FEOE FFT HL 5 welth o] Ut FA Aol o3 wA| Fo8 AYsir] of#¢-
u, 7]E9 HRA T FAE Blold 23] HIRE olaE 4= 9l& Aotk

filo

additionally undarscaring aligning

0.04 0.002
0.002
002 0.001 0.001
000 0.000 == 0.000 g
A Sl WSy b 3 Dalaa i o, ™y e A > e B, "y I
SEERRRRSERERRERIRRaR SRR R R B
axplores notably comprehensive
0.10
004
0.08
0.03
0.06
002
0.04
0.02 om
0.00 0.00
A Sl ub Sy b ant & T T T T ™y B A > R e T - b
SRRty SEERIIR RIS IRR P S S S
P i i
0.030 — b
0.025 00025 030
0.020 0.0020 025 =t
L 0.0015 -
015
0010 0.0010 i
0.005 0.0005 005
0.000 0.0000 0.00

SRR ARG e e HRRARRRSRRRERISIAARS”
<00 2> 000 OO OO0 OO0 000 OO OO@O OO0 Od(q
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o] 7 AL QB o] 28(1 2olNE A TR vmE Sla) AslHstat 5

=3
U3k of 12 Q1) Hoke] ofF] ALG HIES HATH AT, QIES} Hofoll A% 20234 o] A4 Hl=
7 EAE QUEA ZusHe 247} S1E gk

32. Ratio @ Delta 7|2 7}9) o}3]¢] Bz 54

20249 7o) i3S AAF R wtelsly] 915 Ratio(p/q)e} Delta(p—q) & 71E0.2 27k A9
1005717 AHESISICE 7 At 3 The SO Shol A1) Wl Zakeh Ratiol: H A}
& HlEsh e dojo) Al 3% Deltalz oju] 9% % AHgudl o] o512
Zalol 219) ALE A9E WAL T1elA Ratioks Aol S A, Deltals e} 2] 4
Folek £ shx) Abgle] WslE wojzr)
nm Ratio 7] 49 ©@ole 7|&okhe ALY AREA] kot 2024 ARG BIE7} Adjalo=
=5t 7o) off] HASo|Th } 3E o] 22 AFTsH} st BopiA| Ratio 7|2 AH9) 107) 3}
o) oIFIE WeLz AAIGH Aolc), % Hob 2% chatgpt, gpte} 2 /1% TR ol ALl 49
A ol tjFRo] AErY To]R JPAJE o] Qlok ARl Hololl A= underscores, underscoring,
underscore, aligning So] AF¢loll Q|x|shH, o1& Holo M= showcasing, underscoring,
aligning o] FEBCE o]5 XA B4 AT Aol ZoE Y AAsl ks =0l P
s}AHunderscoring), A+ e HZ5k=(showcasing) 7|5 4=33Itt 3] underscoring L
aligning A1 Tol7} £ Hojold FHACE 9laie] SINath Fe F5 Wik ol A
QU7 o] sl nrks 25 AgoN MEAo R SR Ea gajo] SAE WRoR ofF
sh 9hes wojedt

P

<O 3> 20240 O0O00 O OO0 OO OO OO0 Ratio(p/q) OO 100 OO OO

ArSit agst

&9 o] Ratio 72 | &9 o] Ratio 8

1 chatgpt 167.77 Content 1 chatgpt 203.43 Content
2 underscores 123.82 Style 2 showcasing 75.55 Style
3 underscoring 66.85 Style 3 underscoring 34.72 Style
4 intricate 29.71 Style 4 aligning 28.88 Style

5 univ 26.91 Content 5 gpt 24.17 Content
6 underscore 21.91 Style 6 poignant 22.16 Style
7 aligning 20.69 Style 7 aligns 20.96 Style
8 leveraging 20.26 Style 8 amplify 17.12 Style
9 exploratively 19.24 Style 9 optimizing 17.12 Style
10 advancements 16.78 Content 10 intricacies 15.16 Style

10
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<O 4> 20240 OOO0O O OO0 OO OO OO0 Delta(p—q) OO 500 OO OO

A2 kst i)
these, findings, impact, additionally, while, within, these, significant, additionally, while,
significant, aims, within, their, key, insights, examines, aims, its, explores, understanding, their,
research, revealed, enhance, need, both, among, particularly, findings, analysis, into, research,

from, furthermore, across, enhancing, its, challenges, | during, both, context, explore, challenges, approach,
aimed, address, particularly, potential, significantly, | framework, highlights, insights, key, study,
crucial, importance, strategies, with, regarding, perspective, primarily, through, ultimately,

including, approach, levels, explore, issues, utilizing, | furthermore, seeks, across, impact, crucial, analyzes,

examines, provides, explores, suggests, highlights, contemporary, potential, often, issues, where,
relationships, framework, individuals, indicate, address, how, including, individuals, significance,
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