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1. Why do we need Multilingual 
HyperCLOVA?



1.1 Overview: HyperCLOVA

HyperCLOVA (1/2)

- 한국어위주로구성된말뭉치로학습
- 언어모델의성능을측정하는벤치마크뿐만아니라, 다양한어플리케이션에서
초거대한국어언어모델의가능성을확인

HyperCLOVA의새로운한국어모델-박우명,김보섭,김형석/CLOVAConversation

HyperCLOVAD의활용(3)대화(Conversation)–강재욱,이상우/CLOVAConversation

Kim, B., Kim, H., Lee, S. W., Lee, G., Kwak, D., Jeon, D. H., ... & Sung, N. (2021). What Changes Can Large-scale Language Models Bring? Intensive Study on HyperCLOVA: Billions-scale Korean Generative Pretrained

Transformers.arXivpreprintarXiv:2109.04650.



1.1 Overview: HyperCLOVA

HyperCLOVA (2/2)

- 연구측면에서 GPT3에서제시하지않은중간크기의초거대언어모델들에대한
검증

- 초거대언어모델을활용한 “No Code AI Paradigm”을제시

Kim, B., Kim, H., Lee, S. W., Lee, G., Kwak, D., Jeon, D. H., ... & Sung, N. (2021). What Changes Can Large-scale Language Models Bring? Intensive Study on HyperCLOVA: Billions-scale Korean Generative Pretrained Transformers.arXivpreprint arXiv:2109.04650.

HyperCLOVAStudio 나에게필요한인공지능,내손으로쉽게만들기–장민석/NAVER AI LAB



1.2 Why Multilingual?

Motivation (1/5)

- HyperCLOVA 모델의크기가증가할수록성능증가가둔화되는경향을관찰
- 증가한파라미터를효율적으로활용하지못하고있음이추정되는상황à

학습에활용되는말뭉치를다양하게늘리는전략이필요

Kim,B.,Kim,H.,Lee,S.W.,Lee,G.,Kwak,D.,Jeon,D.H.,...&Sung,N.(2021).WhatChangesCanLarge-scaleLanguageModelsBring?IntensiveStudyonHyperCLOVA:Billions-scaleKoreanGenerativePretrainedTransformers.arXivpreprintarXiv:2109.04650.



1.2 Why Multilingual?

Motivation (2/5)

- "한국어à영어” 번역의성능이 “영어à한국어” 번역성능에비해낮음상황
- 한국어위주의말뭉치로만학습했기때문에, 영어로말하는능력이부족하다고
판단

Kim,B.,Kim,H.,Lee,S.W.,Lee,G.,Kwak,D.,Jeon,D.H.,...&Sung,N.(2021).WhatChangesCanLarge-scaleLanguageModelsBring?IntensiveStudyonHyperCLOVA:Billions-scaleKoreanGenerativePretrainedTransformers.arXivpreprintarXiv:2109.04650.

HyperCLOVA의새로운한국어모델-박우명,김보섭,김형석/CLOVAConversation



1.2 Why Multilingual?

Motivation (3/5)

- 타언어의말뭉치를한국어와말뭉치를동시에학습하여 HyperCLOVA를
multilingual HyperCLOVA로확장

- 지식들은개별언어에파편적으로존재à초거대언어모델이지식이축적된
방식(e.g. 영어)에상관없이지식을이해할수있게만들수있을까?

…
HyperCLOVA의새로운한국어모델-박우명, 김보섭, 김형석/ CLOVA Conversation



Motivation (4/5)

- 연구적측면에서기존에도다국어확장에대한많은도전은있었음.
- 하지만서양언어간으로연구가한정되어있었으며, 지식전이의측면이
고려되지않음. à본연구에서는지식전이의측면까지고려

1.2 Why Multilingual?

<monolingual HyperCLOVA - korean>
Q: 나전칠기에대해서알려줘

A: 조개껍데기를얇게갈아여러가지모양으로오려낸것을말해.

자개라고도하지.고려시대부터사용하기시작했어.귀족들이

많이사용했지.조선시대에는더욱발전해서왕실이나

상류층에서주로사용했어.우리나라의대표적인공예품이야.

<monolingual HyperCLOVA - english>
Q: What is Raden?

A: It’s a type of Indonesian food.

<multilingual HyperCLOVA>
Q: 나전칠기에대해서알려줘

A: 조개껍데기를얇게갈아여러가지모양으로오려낸것을

말해.자개라고도하지.고려시대부터사용하기시작했어.

귀족들이많이사용했지.조선시대에는더욱발전해서

왕실이나상류층에서주로사용했어.우리나라의대표적인

공예품이야.

Q:What is Raden?

A: Say that the shells are thinly ground and cut into various shapes. Also 

called "mother-of-pearl". It has been used since the Goryeo Dynasty. 

Used a lot by the nobility. During the Joseon Dynasty, it developed 

further and was mainly used by the royal family and upper classes. It is a 

representative craft of Korea.

As Is To Be



1.2 Why Multilingual?

Motivation (5/5)

- 서비스측면에서아래와같은사항을기대할수있음.
1) 한국어활용사례들을다국어로확장
2) 하나의통합된모델만학습함으로써전처리및학습시간단축
3) 서빙해야하는모델의개수감소로모델 Inference 리소스절약



1.3 Goal

Multilingual HyperCLOVA

- task-specific한학습없이다양한언어의말뭉치를사용하는 GPT3 like pre-
training으로언어의경계를넘어설수있는지가능성을확인하는것이목표

- 초기에는한국어, 영어 bilingual로가능성검증을시작



2.Data pipeline for Multilingual 
HyperCLOVA



2.1 Data pipeline의필요성

논문에서얘기하지않는전처리 (1/2)

- GPT3 논문에서는대략 570GB text data로부터말뭉치별로 sampling하여하나의
데이터셋를구성, 이를이용하여학습을수행함.

Brown,T.B.,Mann,B.,Ryder,N.,Subbiah,M.,Kaplan,J.,Dhariwal,P.,...&Amodei,D.(2020).Languagemodelsarefew-shotlearners.arXivpreprintarXiv:2005.14165.



2.1 Data pipeline의필요성

논문에서얘기하지않는전처리 (2/2)

- 데이터셋을만드는프로세스를두가지프로세스로나눔à Mix, Serialize
- Mix: 영역별말뭉치를섞어서하나의학습용말뭉치로추출
- Serialize: 학습용말뭉치를학습에사용할수있는데이터셋으로변형

Dataset

Mix Serialize
Mixed Corpus

Korean corpus

English corpus

Kim,B.,Kim,H.,Lee,S.W.,Lee,G.,Kwak,D.,Jeon,D.H.,...&Sung,N.(2021).WhatChangesCanLarge-scaleLanguageModelsBring?IntensiveStudyonHyperCLOVA:Billions-scaleKoreanGenerativePretrainedTransformers.arXivpreprintarXiv:2109.04650.

Gao,L.,Biderman,S.,Black,S.,Golding,L.,Hoppe,T.,Foster,C.,...&Leahy,C.(2020).ThePile:An800GBDatasetofDiverseTextforLanguageModeling.arXivpreprintarXiv:2101.00027.



2.2 Data pipeline 구조

Mixer & Serializer

- Mix, Serialize을 hadoop cluster 상에서진행하는것을고안
- Mixer, Serializer를고안, 빠른전처리가가능하게됨.

Mixer
(spark)

Serializer
(python, hadoop streaming)

SuperPOD

HDFS



2.2 Data pipeline 구조

Mixer (1/2)

- HDFS 상에한국어, 영어말뭉치를 JSONL 형태 chunk 단위로나누어적재

gpt3_corpus_en_v00
gpt3_corpus_en_v01
gpt3_corpus_ko_v02
gpt3_corpus_ko_v03

arxiv
bookcorpus2

books3
github

…
youtubesubtitles

part-00002-b22d8b75-0837-4476-8cf1-22b9971a50e5-c000.json
part-00001-b22d8b75-0837-4476-8cf1-22b9971a50e5-c000.json
part-00002-b22d8b75-0837-4476-8cf1-22b9971a50e5-c000.json

{"text":"__en__ youtubesubtitles\nBody: KidsTv.\n“Lookat baby sleeping!\nLetme sing a song so he can have the sweetest dreams!”\nHush, little baby, don't say a word,\nMama'sgonnabuy you a mockingbird.\nAndif 

that mockingbird don't sing,\nMama'sgonnabuy you a diamond ring.\nAndif that diamond ring turns brass,\nMama'sgonnabuy you a looking glass.\nAndif that looking glass is broke,\nMama'sgonnabuy you a billy

goat,\nAndif that billygoat won't pull,\nMama'sgonnabuy you a cart and a bull.\nAndif that cart and bull turn over,\nMama'sgonnabuy you a dog named Rover.\nAndif that dog named Rover won't bark,\nMama's

gonnabuy you a horse and a cart.\nAndif that horse and cart fall down,\nYou'llstill be the sweetest little baby in town.\n“Lookslike the kids are going to sleep!\nLetme sing them a song!”\nHush, little children, don't say a 

word,\nPapa'sgonnabuy you a mockingbird.\nAndif that mockingbird don't sing,\nPapa'sgonnabuy you a diamond ring.\nAndif that diamond ring turns brass,\nPapa'sgonnabuy you a looking glass.\nAndif that looking 

glass is broke,\nPapa'sgonnabuy you a billygoat,\nAndif that billygoat won't pull,\nPapa'sgonnabuy you a cart and a bull.\nAndif that cart and bull turn over,\nPapa'sgonnabuy you a dog named Rover.\nAndif that dog 

named Rover won't bark,\nPapa'sgonnabuy you a horse and a cart.\nAndif that horse and cart fall down,\nYou'llstill be the sweetest little baby in town.\n“Lookat Mummy and Papa sleeping!\nLetme sing a song for 

them!”\nHush, mummy papa, don't say a word,\nBaby’sgonnabuy you a mockingbird.\nAndif that mockingbird don't sing,\nBaby’sgonnabuy you a diamond ring.\nAndif that diamond ring turns brass,\nBaby’sgonna

buy you a looking glass.\nAndif that looking glass is broke,\nBaby’sgonnabuy you a billygoat,\nAndif that billygoat won't pull,\nBaby’sgonnabuy you a cart and a bull.\nAndif that cart and bull turn over,\nBaby’sgonna

buy you a dog named Rover.\nAndif that dog named Rover won't bark,\nBaby’sgonnabuy you a horse and a cart.\nAndif that horse and cart fall down,\nYou'llstill be the best mummy papa in town\n“Goodnight 

mommy!\nGoodnight papa!”"}

…

{"text":"__en__ youtubesubtitles\nBody: Hi guys,\nToday'scookbook review is for The homemade\nVeganPantry by vegan chef Miyoko Schinner.\nShe'sa superstar in the vegan culinary world\nandlauchedher own 

cheese company in 2014\nwhichhas been getting amazing reviews.\nIfyou're a regular viewer, you know I'm a\nravingfan of Miyoko and if I ever met her\ninreal life I think I would probably cry\nor faint or both.\nBut

don't worry. I'll still give you my super\nhonestand critical opinion.\nEventhough I have a soy milk tutorial on\nthischannel, Miyoko's version claims to have\nnobeany taste. Intrigued, I gave it a try.\nWherein MY soymilk 

tutorial, you have to\nsoakthe beans. In this recipe, you don't.\nYouboil the beans, then let them cool.\nTheneverything is mostly the same. We blend\nthebeans. The book says to not blend the\nbeanstoo long so I only 

blended for 20 seconds\nasdirected. This wasn't enough. The milk\nwassuper thin and didn't work for the next\nthingI wanted to make. I searched the book\nfora mention of needing a high speed blender\nbutdidn't 

see that.\nGuys, that was my first oh-no moment from\nthisbook. I was literally afraid of having\ntogive a negative review.\nHowever, when tried this a second time and\nblendedfor about a minute and a half, which\nis 

what I normally do anyway, the resulting\nsoymilk was lovely and creamy and I could\nrelaxa bit.\nIonly simmered the soy milk for about 10\nminutesand that was that. The soy milk was\ncreamyand full bodied but did 

it taste beany?\nWell, a little but JUST a little. Much more\nneutralthan my normal way of making soy milk.\nSobecause of this experience and a few other\ntipsI've learned along the way, I'll be posting\nan updated soy 

milk tutorial soon.\nThenext thing was classic eggless mayonaise.\nIused the fresh made soy milk after chilling\nit for a few hours, along with vinegar and\nsomeflavoring ingredients. Black salt is\nincludedfor an egg-y 

flavour. Then we pour\ncanolaoil in a thin stream.}

…



2.2 Data pipeline 구조

Mixer (2/2)

- 최소한의전처리를수행한뒤말뭉치를 mixing하여학습용말뭉치를생성,
sampling을수행한샘플말뭉치를 Serializer에전달



2.2 Data pipeline 구조

Serializer (1/2)

- 샘플말뭉치를이용하여 subword tokenizer를학습
- subword tokenizer로학습용말뭉치를 hadoop streaming을이용하여 serialize

Serializer
(python, hadoop streaming)



2.2 Data pipeline 구조

Serializer (2/2)

- subword tokenizer를학습에는 huggingface의 tokenizers를사용
- 샘플말뭉치도대용량으로 subword-tokenizer 학습에문제발생à전처리로
해결

HyperCLOVA의새로운한국어모델-박우명,김보섭,김형석/CLOVAConversation



2.2 Data pipeline 결과

실험을위한토대마련

- Data pipeline 구성으로기존대비대략 170배정도전처리속도를개선함.
- 이를기반으로다양한실험을수행할수있었음.

HyperCLOVA의새로운한국어모델-박우명, 김보섭, 김형석/ CLOVA Conversation



신성진,김보섭 NAVER CLOVA

Multilingual HyperCLOVA



3. Multilingual HyperCLOVA
Model Experiments



3.1 Related Works

다국어 HyperCLOVA를위한첫걸음

- Google, Facebook 등전세계대상서비스를제공하는회사에서연구진행
- 다국어연구는기계변역 (NMT)에서많은연구
- 최근 Pre-trained 계열에서관심을가지기시작
- HyperCLOVA의기반이되는 Langauge Model 쪽에는아직사례가거의없음
- 다국어 Pre-trained 모델소개



3.1 Related Works

mBERT

- 기존 Transfomer Encoder를사용한 BERT 구조를활용
- 104개언어데이터를 110K WordPiece Vocab으로토큰화
- 언어의선정기준은위키피디아언어에서가장많은데이터순으로선정
- 데이터불균형을해결하기위해각언어별비율조정진행

https://github.com/google-research/bert/blob/master/multilingual.md



3.1 Related Works

XLM

- BERT와같은 Transformer Encoder 기반의모델
- Masked Language Model (MLM) + Translation Language Model (TLM)
- TLM을위한 Parallel 데이터 (번역데이터) 필요
- 80K Vocab Byte Pair Encoding 활용토큰화

Cross-lingual Language Model Pretraining

https://arxiv.org/pdf/1901.07291.pdf


3.1 Related Works

mT5

- Transformer의 Encoder-Decoder구조활용
- Common Crawl 기반의데이터셋으로 101개언어학습
- 250K Vocab SentencePiece 활용토큰화

mT5: A Massively Multilingual Pre-trained Text-to-Text Transformer

https://arxiv.org/pdf/2010.11934.pdf


3.1 Related Works

Our Model

- 기존의연구는트랜스포머 Encoder 또는 Encoder + Decoder의양방향구조
- Multilingual HyperCLOVA는 Decoder Only 구조의 Pre-training 활용

- 기존 GPT3 모델의 Multi-lingual 확장판
- 한국어 + 영어모델에대한다양한실험을통한 Insight 및언어확장



3.2 Plan Overview



3.3 Model Preparation

Data Corpus

- 한/영말뭉치

HyperCLOVA Corpus Pile Corpus

https://arxiv.org/abs/2109.04650
https://arxiv.org/abs/2109.04650
https://arxiv.org/abs/2101.00027


3.3 Model Preparation

Multilingual Tokenization (1/4)

- Monolinugal HyperCLOVA (기존 NAVER AI NOW 발표내용)
- morpheme-aware ByteLevelBPETokenizer 사용

- Multilingual HyperCLOVA
- 한국어와영어를함께 pre-tokenize를 space로만해서 subword-tokenizer 학습

- 50K Vocab BPE 적용



3.3 Model Preparation

Multilingual Tokenization (2/4)

- 한국어 BBPE Vocab



3.3 Model Preparation

Multilingual Tokenization (3/4)

- 영어 BPE Vocab



3.3 Model Preparation

Multilingual Tokenization (4/4)

- 다국어 BPE Vocab



3.4 Data Control 모델실험설계

Data
Control Scaling LawParallel 

Corpus



3.4 Data Control 모델실험설계

*CTRL: A CONDITIONAL TRANSFORMER LANGUAGE MODEL FOR CONTROLLABLE GENERATION

Control Code인 Review 점수를다르게했을때,생성결과의차이

Data Tagging (1/3)

- CTRL*의 Idea에착안하여, Style, Content, Task 생성에도움이되는 Control Code 
적용 (Domain Tagging, Language Tagging)

https://arxiv.org/pdf/1909.05858.pdf


3.4 Data Control 모델실험설계

Data Tagging (2/3)

- Domain Tagging



3.4 Data Control 모델실험설계

Language Tags Matter for Zero-Shot Neural Machine Translation

Data Tagging (3/3)

- Language Tagging

https://arxiv.org/pdf/2106.07930.pdf


3.4 Data Control 모델실험설계

Data Ratio & Curation (1/3)

- 2가지 Question
- 데이터 Ratio에대한영향?
- 데이터의 Domain의영향?



3.4 Data Control 모델실험설계

Data Ratio & Curation (2/3)

- 데이터의종류가다양하다면, 데이터전체비율이미치는영향
- Ratio: Full, 1/100, 1/10
- Random Sampling



3.4 Data Control 모델실험설계

Data Ratio & Curation (3/3)

- 데이터의종류에따른영향도실험 (Data Ablation Study)
- HyperCLOVA 말뭉치
- News Only
- Modu Only
- 지식데이터 Only



3.5 Parallel Corpus 모델실험설계

Parallel 
Corpus

Data 
Control Scaling Law



3.5 Parallel Corpus 모델실험설계

Parallel Corpus 소개및 Hypothesis

- 언어간전이성능을효과적으로올리기위한시도들
- mBERT (Google), XLM (Facebook), nmT5 (Google)

Aihub번역말뭉치를사용하여 LM 계열인현재모델에적용



3.6 Scaling Law

Scaling LawData 
Control

Parallel 
Corpus



3.6 Scaling Law

Scaling Law

- Multilingual LM 계열에서도모델사이즈에따른성능증가가가능할것인가?

모델크기에따른성능비교 - HyperCLOVA
HyperCLOVA의새로운한국어모델-박우명,김보섭,김형석/CLOVAConversation



4. Multilingual HyperCLOVA
Model Evaluation



4.1 Model Evaluation 소개

How to evaluate? (1/2)

- Multilingual HyperCLOVA도 HyperCLOVA가평가된방식인 Few-shot learning 
기반의 evaluation을수행

Brown,T.B.,Mann,B.,Ryder,N.,Subbiah,M.,Kaplan,J.,Dhariwal,P.,...&Amodei,D.(2020).Languagemodelsarefew-shotlearners.arXivpreprintarXiv:2005.14165.



4.1 Model Evaluation 소개

How to evaluate? (2/2)

- HyperCLOVA에서활용한 Few-shot learning 기반의 evaluation pipeline에 평가
데이터를추가하여 Multilingual HyperCLOVA를평가하는데활용

…

Multilingual HyperCLOVA를평가하기위한특화된데이터셋들



4.1 Model Evaluation 소개

Monolingual & Cross-lingual 평가제작

- 다국어모델의성능측정을위한평가 Dataset 제작 (진행중)



4.2 Cross-lingual 평가소개

Translated Trivia QA

- Factual Knowledge Transfer 측정을위한 TriviaQA활용데이터셋

QuestionID: “wh_396”,

Question: ”창세기에기록된성경의첫네단어는무엇입니까?”

Answer: “In THE BEGINNING GOD”

QuestionID: “dpql_3600”,

Question: “어벤져스에린다토르슨이연기한케릭터는?”

Answer: ____“Tara King”___ [생성 Part]
https://nlp.cs.washington.edu/triviaqa/



4.2 Cross-Lingual 평가소개

Translated NLI

- XNLI의데이터와 KorNLI 데이터의 Pair를기반으로 premise와 hypothesis 구성
- KOR-ENG & ENG-KOR

Premise 한, hypothesis 영 (or premise: 영, hypothesis: 한)

말을탄사람이고장난비행기위로뛰어오른다.A person is training his horse for a competition.:1

나이든남자가커피숍의작은테이블에오렌지주스를들고앉아있고밝은색셔츠를입은

직원들은뒤에서미소를짓고있다.A boy flips a burger.: __2__ [생성 Part]



4.2 Cross-Lingual 평가소개

Translated KorQuAD & SQuAD

- 주어진본문에대하여, 다국어로변형하여질문하는 Task
- 한글지문: 영어질문 – 영어답변
- 영어지문: 한글질문 – 한글답변

Q: What is the interval between the Chikuho Electric Railway lines during the daytime?
A: ___12 minutes ___ [생성 Part]



4.2 Cross-Lingual 평가소개

Description Reference Similarity (DRS)

- 생성된문장과실제문장을비교하여평가

Q: 남녀노소

A:  Men or women who are either young or old.

생성결과: ____ [생성 Part]

Q: 동고동락

A: The state of sharing one's pains and joys.

생성결과: ____ [생성 Part]



4.3 Experiments Results

Data Ratio & Curation (1/2)

- Ratio별성능측정



4.3 Experiments Results

Data Ratio & Curation (2/2)

- Curation 별성능측정



4.3 Experiments Results

Parallel-Corpus



4.3 Experiments Results

Scaling Law

- 사이즈가커질수록성능증가경향성



4.3 Experiment Results

Cross-lingual



4.4 Applications

Code Switching



4.4 Applications

생성 Prompt

생성결과

동의어생성



4.4 Applications

Code Generation

생성 Prompt

생성결과



5. Future roadmap



5.1 Pre-training 방법론개선

직접적인지식전이방법검토

- Code Switching 등의 Data Augmentation 접근법

일부 sentence code를 switch

1998년 1월 네이버 정식 서비스가 시작되었다. 네이버는 '항해하다'라는 뜻의

Navigate와 '-하는사람'의뜻을가진접미사 -er이만나탄생한이름이다.[2] 이는

'정보의 바다라고 일컫는 인터넷을 항해하는 사람'을 의미한다. 1999년 6월

네이버컴(주)가설립, '네이버' 정식서비스와어린이전용포털인 '쥬니어네이버'

서비스가시작되었다. 2000년5월 '네이버뉴스'서비스가시작되었다.

Google was founded on September 4, 1998, by Larry Page and Sergey Brin while they were

Ph.D. students at Stanford University in California. Together they own about 14% of its

publicly-listed shares and control 56% of the stockholder voting power through super-

voting stock. The company went public via an initial public offering (IPO) in 2004. In 2015,

Google was reorganized as a wholly-owned subsidiary of Alphabet Inc..

1998년 1월 네이버 정식 서비스가 시작되었다. 네이버는 '항해하다'라는 뜻의

Navigate와 '-하는사람'의뜻을가진접미사 -er이만나탄생한이름이다.[2] It means 'a

person who navigates the Internet, which is called the sea of information'. 1999년 6월

네이버컴(주)가 설립, '네이버' 정식 서비스와 어린이 전용 포털인 '쥬니어네이버'

서비스가시작되었다. 2000년5월 '네이버뉴스'서비스가시작되었다.

Google was founded on September 4, 1998, by Larry Page and Sergey Brin while they were

Ph.D. students at Stanford University in California. Together they own about 14% of its

publicly-listed shares and control 56% of the stockholder voting power through super-

voting stock. 회사는 2004년에 기업공개(IPO)를 통해 공개되었습니다. 2015년에

Google은Alphabet Inc.의전액출자자회사로재편되었습니다.

https://ko.wikipedia.org/wiki/%EB%84%A4%EC%9D%B4%EB%B2%84
https://ko.wikipedia.org/wiki/%EC%A5%AC%EB%8B%88%EC%96%B4%EB%84%A4%EC%9D%B4%EB%B2%84
https://en.wikipedia.org/wiki/Larry_Page
https://en.wikipedia.org/wiki/Sergey_Brin
https://en.wikipedia.org/wiki/Stanford_University
https://en.wikipedia.org/wiki/Public_company
https://en.wikipedia.org/wiki/Initial_public_offering
https://en.wikipedia.org/wiki/Alphabet_Inc.
https://ko.wikipedia.org/wiki/%EB%84%A4%EC%9D%B4%EB%B2%84
https://ko.wikipedia.org/wiki/%EC%A5%AC%EB%8B%88%EC%96%B4%EB%84%A4%EC%9D%B4%EB%B2%84
https://en.wikipedia.org/wiki/Larry_Page
https://en.wikipedia.org/wiki/Sergey_Brin
https://en.wikipedia.org/wiki/Stanford_University


6. Summary



6.1 Summary

Beyond HyperCLOVA

Model EvaluationData Pipeline

Multilingual HyperCLOVA



Thank You


