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A Study on the Evaluation Methods for Assessing the Understanding
of Korean Culture by Generative AI Models
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ABSTRACT

Recently, services utilizing large-scale language models (LLMs) such as GPT-4 and LLaMA have been released, garnering significant
attention. These models can respond fluently to various user queries, but their insufficient training on Korean data raises concerns about
the potential to provide inaccurate information regarding Korean culture and language. In this study, we selected eight major publicly
available models that have been trained on Korean data and evaluated their understanding of Korean culture using a dataset composed
of five domains (Korean language comprehension and cultural aspects). The results showed that the commercial model HyperClovaX
exhibited the best performance across all domains. Among the publicly available models, Bookworm demonstrated superior Korean
language proficiency. Additionally, the LDCC-SOLAR model excelled in areas related to understanding Korean culture and language.

Keywords : LLM, Korean Culture, Culture Understanding, Evaluation Dataset

99 Al 299 FFE3 o)5) 5 37k el B A7
27 F- -2
2 9

T GPT-4, LLaMASH 22 274 lojidE L83t Aulart /48 B2 F5&
A SEY o= AAIRL, o] HlolE 9 shao] #E3lo] d 28} 9 =olof Hid
o] dlolHE skt +8 37 Bl 87iE AAste], 57 EoKE=ol ofs % 23 9%
ol sE& BrFIA. 1 A, 4J& 22 HyperClovaX7h A 2oFollA 71 Hold 45
o] FAL sHAA 953 e Bt 3 gsto] ol3) U Esle}

o]oj
AR

7|YE U2 AOZE, St=Es}, 22l0[6H, E7t CI0JE

.M E

g2 Aol d(Large Language Model, 0|3} LLM)2 A
W 5UTE AEF o2 A Oo™, OpenAl®] ChatGPT A
H| A7} 548 o] & LLMO] Z-& Hete] gt ookt Al=7}
A AAHCE o]FojR AL k. LLMS AAo|E olsfistal
A 4 e vt dEd U=, olF 7dsty] fsiA
el dlolele}t Bl &9jo] a5t} o] <lg]
53k oF AES HAg o9 |1 IT 7|9E°] &

Q.
()

o [
Vi

o 3 A
L2 %
o> 1]

[e]

.

:

% o] =82 20249 ACK 20249 g¥H=F0oF “tiii dojmd 9] ghto]
olgl 58 Bl W] st A7’ AFoz UHEH =g A3 A,
i H 3] ¥ :ZAEofolojo] AT AlE| o]A}
it A 3 AR ATHEAS NS A olHER H
Manuscript Received : July 11, 2024
Accepted : August 21, 2024
* Corresponding Author : Kim Seung Hyun(shkim@nia.or.kr)

i

2 Qith o] BEES AMGAREY] theFst A
ZH FEE AFE 7Fs/d0] Utk & =RolA=

/)0l tigt B} dlolE M-S Fof g &3}
S Blor, 3748 2d FollA= Bookwormo|
#E FEo|AE LDCC-SOLAR Edo] Hold 52 I8 4=

o m

E

|

i

Hog dAAY L oy, FY IT 7|YEL = 58S
719to 2 gt 9y AH|A AlFol A7 9lg 5 ke §
27} A71= 3 Qlet

QL LM Bdo] £ =79 A7 & w0l A ZF vzt
9] #<5, 94 AE T B8 o tig] FE9] sy ¢
ASHA E2 JHE AT 45, THA Hopof] gt FE3gt
A A 7857 23t AlFEo] o]g FHIHHoZ AMIE wlof
0 AH8E Zdhg 2T £ Qloke 7 AR

uteta ol2fg L& FAsty] g8 LMY SH=E3} o]
s AP oz Pristo] EAHT /HAHS Zol 755t
£ 9ol "asiet ol ol BAIY AlFES Az s
Fajo] ATH oz HigH Il AF AH EAE 85
AL N2 BAE BEE $18 Fol1 AWAYS Srske
a9HEQl Wolgta g 4 ik

old] £ AFo A gH=olE 5%t LIM REE9] =&

% This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0/,
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.



422 HEX2|stE =2 133 HM95(2024. 9)

o]
3

=]
=

22 Wrish] Slef copt B9 A8t ARE B
o} KBS SHo] %8 A3 TOPK'2 53l Tl
gristFa, AN 58 AAAY, oIt
29l 03 'S vhgoE BRE o= W
dolgsle Fastert. olHa BHE Faf LM
ipst ofd) 9 8 SUE AVAOZ BAATL, A
ABL et 7V AR LIME AHehe o Baw 72 4
g} o] AT LIMe] SHHESIe Qlojo]

s

o
or

o o
38,

oH mlo

%
v

5

¢

= AlEstaAt 2 E} o]
el Hep getelal SRRt of3iE AR mokE Aot

2.

i

o7

[

2.1 LLM 744

LLM(Large Language Model}> ti+=2 Hlo|EAlS ARE-5}
of £HH o] RS ofn[gttt. o] REl2 Ao el
9] Qo] Hlol8 & ghEste] 7 &, v, 9u, ©of ol
WA ohrgt oJulE ofsfstal, ol& v O& Algo] WS
= A3 FARH AAoE AT & Stk o= =u +
8 7IFdEE 2AY JATA T AL FH0] FHskaL glo
), o]gt LIM9] 8442 oS AR Ut LIM2 Ao
A 2(NLP) opollA GAIAQ] =12 A4 ko, orafst
& EofollA &84 5 AUtk A& 50, 14 AH|A AR,
s A AA", 2Rz Y, o5 A oA LM 5
23 J8& sk 9ltH1,2]

2.2 X90f M| 27| F2 Il

B4k #8(Word Embeddings) ©olE 12
HE 2 Heslo] do] 710] fAMS S5kl SJu|EF 4
HE HESE dffolth. tiEAQl dEs =
(Word2Vec)2t 22 E(GloVe)7} AUt ©] 7]&2 ©ol9] 9ju]
£ FAFoR n¥st= v & A 7HA%eH, o
o] Az g9 7|gto] =IH15].

At7] W22 YEYA(Long Short-Term Memory)S &
3 AFFRNN)Y TAE FESH] Aol L= 7Y
AL AR|E HAUSE Tt 11 AJEA0AE g5o] 7}
oM stk LSTM2 71 o&48E Adshs 58 &0
HY 5 ofz] Aol A7 QoA I

%ol wea, 717
A1 E\LEHIG].

ofdA HAUZS U AAA] BE NS T ¥o|
Fzste] B4 wolo] tat 71EXE AXtsH: ol of:

RNNoJu CNNO| @38 Belots, 53] 7|4 Y Zio)A
2 35 S 7Kg ofdl A HAUSL o1F ERAR
o] a4 g4 s HATHITL
ojefdt 71&A WHEL Ado] A7 Hdllo] Y v Bt
o] 72t FHE oo = Y=F sk 7HkS HFoH,
ol EdflAxm mHo] JIE olojA O] LM A

E

=kt
Ex
—_—

e
o

=8 stk

2.3 EsMALH(Transformer) 22

2017¥1 EH;AZH(Transformer) OF1E1X9] 543 $H
Ad dojRd(LLM)o] EAH 02 WHsl7| AlZGc} ERA
Zr e RNNES AFd)old CNNEASH AFD)S
ARESEA] kar, =AY QA Y (Positional Encoding)S &

|5t o9 ¢ iﬂ(Encoder)Q} t]F & (Decoder), o€l
A(Attention) MIAUEE A&t ZAMY UGS B9
7} ©olo] 912 JHE O]:":"BP , oldlA IFE o7 o]
ofofl A BHE L3ro R Fu 7hO] A5 AE-Z Aot K
T:-ﬂ?—ﬂoP 2 0114- O]{-ﬂo]— ?—_J_ HL-‘{_QO]L}- _9_01:‘1,]- Z7FO A %Oﬂ

Al oldl Az} A F3KHNormalization) 3L S 5 A
FEAFoH, 7Y 83 JEE FRoto] BT 5 A

= A3l

20184, Google BERT(Bidirectional Encoder Represen-
tations from Transformers)& 3713910, ol&= EHARE
w 24| QFT oF|HAHE 7|Hto R R} sf4S &5
HAEES FHIIE Shs Rdo|tH4]. BERT= Y3 d HAE
9] ¢ B Al 1t o FEI YulE 5T &
UA gt FEEY LM EfRA R ol7|E X0 TAFH
Al HE 2 o]& B3l ARt dof, ZE 52 olsfsta B4

o

2.4 LLM 2Ho| drH 1ty

Efanm Bdo] 5 o]F, [IMO] $He F2 mdo
A7) F7ket Holg g9 e &5 olFolFrh S5
OpenAl®] GPT AlZ|2& o]8dt A5 Aottt GPT-3
o GPT-4 Z2 BEE2 A4 =2 749 metulg g
ARgsto], B Z1 §2 &9 olsiE 7HsstA Atk ol gt
HUE52 Foof giZhet oot ddof AdE 3T 5 Q=
TES Hojgu, dubHg] Qo] o]sjiyt ofuet EA 4]
of thet A4 ShFoA L e 52 HolFth

=l ojA ohet FH9 dH=
U= Y 7L 215}. A& £, OpenAl?] %

% Jofl osfstar A3

1 F7HE o]= Al
Al Al 7#14 tjo|E et A5 &85}
AFYAClA ABAS B
E] El:l— LIMS *]"Q‘Z]'A 111:1
o 5% Aot At %‘ He AT & Jom, oAl

o

1l

T2 AP M= 1~L— e 2 Sl

oj} T2 WL thfRt &8 FopllA FAl& THesHl
At g =01, 14 Htﬂi &, o7, HE AR 5014
LIME Hd o e8¢ 9%

st gl ol APt <l
AL A4 AL WAL FAHOR WA T UL

ofugit,

MIG



3. LLM 2 W}t

31 Bt 2 2 = MY

4l 719 T3} @A ogek LIMo] 370 4 7= s
A AR BEEY e Aol ARFoE uHd
T UEE ThFet Frt Heto] AA =L Stk 7Y S o
2 &2 A Hugging Face Open LLM Leaderboard:= Table 1
I Zo] F 67HA] EololA BE9 H5E BUlet A&
gstal Sl

E3 g0 BEE BUstr] sl NIA-HAE oo A
L93H= Open Ko-LLM FHEEE Qlt} o] ZHREE o
AL 3, B2t R FEHlA oF, B £8 oF Fe

o= 1ET A A 71ES HIEe g, grol ARAPL 7t

th. o]2 &5f gt=of LIMS] Aeda AFAdS =o)L, A

AolA A4 ddolnde AFT & ULF F3 Urk
N TR B9 FolA] thEAo] Gl B Astel

B7¥st7] Qo ohat 22 A% WS ARgSkelth WA, &
& ol ShGS Qo] el yegtol 24 Ao A
Aot &89 £ = BEE FYottt B HES A
Atz Yl 2024 29 7|&C 2 Hugging Face Leader-
board®] 49 10091 ol & FollA] Open Ko-LLM | H
o] A9 3099 sECoR xEE 2dg 4 A5t

ARE 1l F TTRENAY S84 18t o
HolB & e5%t 37 BdE AEstgion, doke 714
AFAEo] Brte] E&sh= lzmety] s 1Esto] Aol
27} 12.8B °Jsl}l HdS 7IE2® HESIIH. olek &2
71202 ZZFHOZ Table 2014 AAIGE 6719 H7F Bdl&
A5ttt

F& Bl AL, 24 PCol HF MAsto] AESh=
Halo] ofz} APIY §l Ho|X & B8l I & e BEZ
oJugte}, o]of we} ylo]¥ 9] HyperClovaXe} OpenAl?] |

Al BE GPT-42 BE3to] BAS Sqstaint. olefa 4
o 5 [¢]
2 neEst A W AT 5 AUk

Table 1. Hugging Face Open LLM Leaderboard Evaluation Criteria

Category Content

1 ARC Elementary-level science questions

Evaluating language reasoning ability

2 HellaS
claowag in specific situations

Assessing the knowledge of pre-trained

5 MMLU models

Ability to prevent hallucination
phenomena

4 Truthful QA

5 Winogrande Evaluating common-sense reasoning

Multi-step mathematical reasoning
evaluation

6 GSM8k
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Table 2. LLM Used for Evaluation

Model
LDCC-SOLAR-10.7B[6]
Bookworm-10.7B[7]
SOLARC-M-10.7BI[8]
LLaMA-2-13b-chat-hf[9]
Kullm-solar[10]
KoAlpaca-Polyglot-12.8B[11]
HyperClovaX[12]

8 GPT-4-turbo[13]

* The public model was downloaded and analyzed from the
March 20, 2024 version
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APPENDIX

Table A1. Example Composition of LLM Performance Evaluation Dataset
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Test set Question Answer Type classification
Q : <& 7ol AAE ol9] o] EE IRl A7 7 A2?
Q : "Bojige jesin doen daeoeui bareumi pyojun bareumin
KBS Korean geotggiri mookin geoseun?" (Single)
Languagee Proficiency |E @ (& 7]) )QA[Q4] v)E9[Eo]] o)YF[dE] =)FH[FH] 2 gT Grammar
Test E : (Bo giy 1) uisim [uishim] ») bonui [boni] &) ningkeum Answer Type
[ningkeum] &) munui [munuil’
O:1.7,L27c3 vE 4 a5 oa
Q 1 (o S0z T& 7PIIHE s TEHAL.
Q : ()-e deureogal malro gajang almajeun geoseul goreusipsio
e At gste o de 49e AE( ) B Incomplete
TOPIK Dareun saramgwa daehwareul hal ttaeneun jeokdanghan 1 Sentence Reading
georireul () handa. Type
O : 1. fA8oF 2. fAsh= 3. FARA 4. FASH7H
O : 1. yujihaya 2. yujihaneun 3. yujihago 4. yujihanikka
Q : OPdll Fote AERE 2 F2?
Q : (Ga)-e haedanghaneun inmullo oreun geoseun?
E @ o] AEIE A9 FERE (Fhol/7} olF A, =B Aol
THAES ggshy 2 858 F71E Hitths 9u)7t g4 Qlof. e Al
FzO| TR WIFE AAT 2AFFHE AL9A.
Korean History E : IgoE Gyeongbokgung-eun Joseon-ui g.unggweollo (ga)-iga (Single) ‘
Proficienct Test ireum jieotdae. Gukwanggwa baekse.orllgﬂ mannyeontorok' . 4 Answer Type Basic
taepyeonghamyeo keun bog-eul nurigireul barandaneun uimiga
damgyeo isseo. Geuneun sae wangjo-ui tongchi banghyang-eul
jesihan Joseongyeonggukjeondo jeosulhaeotji.
0! 1344 2.441F 3855 44=A
O : 1. Song Si-yeol 2. Chae Je-gong 3. Jeong Mong-ju 4. Jeong
Do-jeon
Q : 4AAI9 §29 AZo] B A
Q : Sojaejiwa donggul-ui yeongyeol-i oreun geoseun? Tourist
Domestic Travel O : 1. 4% 5 - AFZ Gyeongbuk Andong - Seongnyugul Matching Resource
Guide Certificate 2. 7Y 44 - IXF Gangwon Samcheok - Gossigul 5 Type Interpretatio
3. A& <At - ASFZ Jeonbuk lksan - Cheonhodonggul n
4. 5 99F - 2= Chungbuk Danyang - Chodanggul
Q: HEHE 7 ~z29 Y| EolF AR FHHsHA| Y A7
Q : Gwanyongpyo hyeon 71 ~2-ui uimireul purihan geoseuro
jeokjeolhaji anheun geoseun?
- 19 A Fdo] kA 4508 189S XFiHh
- Geuui hoesa-neun jagnyeone nosa galdeung-euro
hongyeog -eul chireotda.
- 88 w7 A wSA0A Lzt 2 Rol AUth
- Uri gyojang seonsaengnim-eun gyoyuk-gye-eseo -
janppyeoga gulgeun bun-i simnida.
. ) - FEAR olojR= Akl At EE =dFY A7t gk Incomplete
Civil Service Exam, R, ) . .
Grade 9 - Yuwonjiro ieojineun gukdoeneun chaga millyeo © ipchuui 3 Sentence Vocabulary
yeojiga eopseotda. Type

- JRZ AA §49 dFAET 2olE Uts] st EFgRtolt
- Geubun-eun segye yusu-ui yeongujadeulgwa r eokkaereul
naranhi haneun mullihagja-ida.
O 1 1. 710 A oHSE AU} 2. v ;ERL A& st I Yo
Q&3 3. v EoMA Z £ e ol QS 4. =g AU
7Hle=
O : 1. 71: simhan eoryeoum-eul gyeok-eotda 2. L: oraetdong-an
il-eul hayeo geu il-e iksukan 3. ©: dol-aseo gal su issneun
bangbeob-i eopseotda 4. =: biseushan jiwi na him-eul gajineun
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Table A2. LLM Evaluation Results

KLBS Korean TOPIK Korean History | Domestic Travel Civil Service
?n‘guagee Proficienct Test | Guide Certificate | Exam, Grade 9
Proficiency Test
Model Number Number Number Number Number
of . of . of . of . of .
Correct Ratio Correct Ratio Correct Ratio Correct Ratio Correct Ratio
Answers Answers Answers Answers Answers
LDCC-SOLAR-10.7B 20 23 146 72 18 45 23 46 28 56
Bookworm-10.7B 21 24 152 75 10 25 21 42 26 52
SOLARC-M-10.7B 15 17 141 70 14 35 20 40 23 46
Public
Llama-2-13b-chat-hf 18 20 83 41 0 0 9 18 11 22
Kullm-solar 8 9 87 43 2 5 6 12 10 20
KoAlpaca-Polyglot-12.8B 13 15 33 16 8 20 12 24 6 12
Commer HyperClovaX 43 49 180 89 21 53 35 70 36 7
clal GPT-4-turbo 41 g | 180 | 8 17 i 27 54 40 80
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