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Introduction
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Introduction
What is LLM?

Large Language Models(LLM)

방대한 양의 텍스트로 사전 학습 된 언어 모델

대용량의 언어 모델을 통해 다양한 task를 수행할 수 있음

Pre-Trained

GPT-3

Input X Output Y

QA Task

Question: The Dodecanese Campaig

n of WWII that was an attempt by the Al

lied forces to capture islands in the Aeg

ean Sea was the inspiration for which a

cclaimed 1961 commando film?
Answer :

The Guns of Navarone
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Introduction
What is LLM?

Large Language Models(LLM)

방대한 양의 텍스트로 사전 학습 된 언어 모델

대용량의 언어 모델을 통해 다양한 task를 수행할 수 있음

[ ChatGPT ] [ LLaMA ] 
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Introduction
What is LLM?

Instruction-tuning

Instruction(지시문) / input text / output text 데이터셋을 통해 지도 학습 형식으로 학습

사용자의 의도 및 task에 맞게 LLM을 잘 활용하기 위해서는 instruction-tuning이 필수적

[ Instruction-tuning ] 
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Introduction
Related Seminar

Language Model들의발전과 LLM에대해소개한세미나
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Introduction
Development of LLM

What is Retrieval?

기존 LLM의 한계: 특정 도메인 텍스트에 대해서는 부적절한 답변 출력

회수 모델(Retriever)이 질문과 관련된 정보를 데이터베이스에서 탐색하여 모델에 함께 입력

Question

Answer



- 10 -Copyright ⓒ 2024,  All rights reserved.

Introduction
Development of LLM

What is Retrieval?

임베딩 벡터 간 유사도 기반으로 쿼리와 관련된 정보 추출

Query

How do I fix the following errors?
TypeError: 'int' object is not subscriptable.

External Knowledge
외부 지식

Doc

Doc

Doc

Embedding

Embedding

Similarity

질문에 도움이 되는 정보 추출

“'int' object is not subscriptable” is 
TypeError in Python. To fix this 
error …

“정보 참고”
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Introduction
Development of LLM

What is Retrieval?

질문과 관련된 정보를 잘 회수하도록모델을 학습하는 방법론들도 지속적으로 연구되고 있음

ALBERT: BERT를 경량화 시킨 모델

Yu, W., Wu, L., Deng, Y., Mahindru, R., Zeng, Q., Guven, S., & Jiang, M. (2020, October). A technical question answering system with transfer learning. In Proceedings of the 2020 conference on empirical methods in 

natural language processing: system demonstrations (pp. 92-99).
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Introduction
Development of LLM

What is Retrieval?

질문과 관련된 정보를 잘 회수하도록모델을 학습하는 방법론들도 지속적으로 연구되고 있음

Xiao, S., Liu, Z., Zhang, P., & Muennighof, N. (2023). C-pack: Packaged resources to advance general chinese embedding. arXiv preprint arXiv:2309.07597.
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Introduction
Development of LLM

What is Retrieval?

질문과 관련된 정보를 잘 회수하도록모델을 학습하는 방법론들도 지속적으로 연구되고 있음

BGE: 대용량의 임베딩 모델로 많은 연구에서 retriever로 사용 됨

BERT 기반으로다양한데이터셋및 tasks(retrieval 포함)로 학습된 모델

Pre-training
General purpose

Fine-tuning
Task-specific 
Fine-tuning

MLM Contrastive learning Multi-task learning
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Retrieval with 
Language Models
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Retrieval with Language Models

Gao, Y., Xiong, Y., Gao, X., Jia, K., Pan, J., Bi, Y., ... & Wang, H. (2023). Retrieval-augmented generation for large language models: A survey. arXiv preprint arXiv:2312.10997.
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Retrieval with Language Models
Paper

Retrieval-Augmented Generation for Knowledge-Intensive NLP Tasks (2020, NeurIPS)

RAG 파이프라인을 처음으로 제시한 연구

Lewis, P., Perez, E., Piktus, A., Petroni, F., Karpukhin, V., Goyal, N., ... & Kiela, D. (2020). Retrieval-augmented generation for knowledge-intensive nlp tasks. Advances in Neural Information Processing Systems, 33, 

9459-9474. 
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Retrieval with Language Models
Retrieval-Augmented Generation for Knowledge-Intensive NLP Tasks

연구배경

기존 사전 학습된 LLM은 knowledge-intensive tasks에서 task-specific architecture 보다 낮은 성능을 보임

Pre-Trained

LLM
Input X

Output Y

Question : What is the entity names of   

the words in the following sentence        

“The gradient decent can take many int

eractions to compute a local minimum 

with a required accuracy.” ? Answer the 

questions by matching the dictionary for

mat below. 

{‘Token’ : your answer}

Answer :

{‘gradient decent’: algorithm, 

‘local minimum’: miscellaneous, 

‘accuracy’: miscellaneous}

GPT-NER
{‘gradient decent’: algorithm, 

‘local minimum’: metrics, 

‘accuracy’: miscellaneous}



- 18 -Copyright ⓒ 2024,  All rights reserved.

Retrieval with Language Models
Retrieval-Augmented Generation for Knowledge-Intensive NLP Tasks

연구배경

기존 사전 학습된 LLM은 knowledge-intensive tasks에서 task-specific architecture 보다 낮은 성능을 보임

모델의 output이 어떤 정보(파라미터)를 참고하는지알기 어려움

Pre-Trained

LLM
Input X

Output Y

Question : What is the entity names of   

the words in the following sentence        

“The gradient decent can take many int

eractions to compute a local minimum 

with a required accuracy.” ? Answer the 

questions by matching the dictionary for

mat below. 

{‘Token’ : your answer}

Answer :

{‘gradient decent’: algorithm, 

‘local minimum’: miscellaneous, 

‘accuracy’: miscellaneous}

GPT-NER
{‘gradient decent’: algorithm, 

‘local minimum’: metrics, 

‘accuracy’: miscellaneous}
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Retrieval with Language Models
Retrieval-Augmented Generation for Knowledge-Intensive NLP Tasks

RAG Framework

Retriever, Generator 두 모델로 구성

Lewis, P., Perez, E., Piktus, A., Petroni, F., Karpukhin, V., Goyal, N., ... & Kiela, D. (2020). Retrieval-augmented generation for knowledge-intensive nlp tasks. Advances in Neural Information Processing Systems, 33, 

9459-9474. 
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Retrieval with Language Models
Retrieval-Augmented Generation for Knowledge-Intensive NLP Tasks

Retriever: DPR

사전 학습 된 DPR 모델 사용

Lewis, P., Perez, E., Piktus, A., Petroni, F., Karpukhin, V., Goyal, N., ... & Kiela, D. (2020). Retrieval-augmented generation for knowledge-intensive nlp tasks. Advances in Neural Information Processing Systems, 33, 

9459-9474. 

Query

Doc

Doc

Doc

Doc

Doc

BERT

BERT

Embedding

𝒒(𝒙)𝒙

𝒛 𝒅(𝒛)

Similarity

𝒑𝜼(𝒛|𝒙) ∝ 𝒆𝒙𝒑(𝒅 𝒛 𝑻𝒒 𝒙 )

MIPS
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Retrieval with Language Models
Retrieval-Augmented Generation for Knowledge-Intensive NLP Tasks

Retriever: DPR

사전 학습 된 DPR 모델 사용

Lewis, P., Perez, E., Piktus, A., Petroni, F., Karpukhin, V., Goyal, N., ... & Kiela, D. (2020). Retrieval-augmented generation for knowledge-intensive nlp tasks. Advances in Neural Information Processing Systems, 33, 

9459-9474. 

Query

Doc

Doc

Doc

Doc

Doc

BERT

BERT

Embedding

𝒒(𝒙)𝒙

𝒛 𝒅(𝒛)

Similarity

𝒑𝜼(𝒛|𝒙) ∝ 𝒆𝒙𝒑(𝒅 𝒛 𝑻𝒒 𝒙 )

MIPS
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Retrieval with Language Models
Retrieval-Augmented Generation for Knowledge-Intensive NLP Tasks

Generator: BART

당시 SOTA 언어 모델 이였던 BART 모델 사용

Lewis, P., Perez, E., Piktus, A., Petroni, F., Karpukhin, V., Goyal, N., ... & Kiela, D. (2020). Retrieval-augmented generation for knowledge-intensive nlp tasks. Advances in Neural Information Processing Systems, 33, 

9459-9474. 

Pre-Trained

BART Son

Answer𝒑𝜽(𝒚𝒊|𝒙, 𝒛, 𝒚𝟏:𝒊−𝟏)
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Retrieval with Language Models
Retrieval-Augmented Generation for Knowledge-Intensive NLP Tasks

Generator: BART

당시 SOTA 언어 모델 이였던 BART 모델 사용

Lewis, P., Perez, E., Piktus, A., Petroni, F., Karpukhin, V., Goyal, N., ... & Kiela, D. (2020). Retrieval-augmented generation for knowledge-intensive nlp tasks. Advances in Neural Information Processing Systems, 33, 

9459-9474. 

Pre-Trained

BART Son won

Answer𝒑𝜽(𝒚𝒊|𝒙, 𝒛, 𝒚𝟏:𝒊−𝟏)
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Retrieval with Language Models
Retrieval-Augmented Generation for Knowledge-Intensive NLP Tasks

Generator: BART

당시 SOTA 언어 모델 이였던 BART 모델 사용

Lewis, P., Perez, E., Piktus, A., Petroni, F., Karpukhin, V., Goyal, N., ... & Kiela, D. (2020). Retrieval-augmented generation for knowledge-intensive nlp tasks. Advances in Neural Information Processing Systems, 33, 

9459-9474. 

Pre-Trained

BART Son won the

Answer𝒑𝜽(𝒚𝒊|𝒙, 𝒛, 𝒚𝟏:𝒊−𝟏)
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Retrieval with Language Models
Retrieval-Augmented Generation for Knowledge-Intensive NLP Tasks

Generator: BART

당시 SOTA 언어 모델 이였던 BART 모델 사용

Lewis, P., Perez, E., Piktus, A., Petroni, F., Karpukhin, V., Goyal, N., ... & Kiela, D. (2020). Retrieval-augmented generation for knowledge-intensive nlp tasks. Advances in Neural Information Processing Systems, 33, 

9459-9474. 

Pre-Trained

BART Son won the top

Answer𝒑𝜽(𝒚𝒊|𝒙, 𝒛, 𝒚𝟏:𝒊−𝟏)
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Retrieval with Language Models
Retrieval-Augmented Generation for Knowledge-Intensive NLP Tasks

Generator: BART

당시 SOTA 언어 모델 이였던 BART 모델 사용

Lewis, P., Perez, E., Piktus, A., Petroni, F., Karpukhin, V., Goyal, N., ... & Kiela, D. (2020). Retrieval-augmented generation for knowledge-intensive nlp tasks. Advances in Neural Information Processing Systems, 33, 

9459-9474. 

Pre-Trained

BART Son won the EPL’s top scorer award.

Answer𝒑𝜽(𝒚𝒊|𝒙, 𝒛, 𝒚𝟏:𝒊−𝟏)
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Retrieval with Language Models
Retrieval-Augmented Generation for Knowledge-Intensive NLP Tasks

RAG-Sequence Model vs RAG-Token Model

RAG-Sequence Model : 각 output token 마다같은 retrieved document 사용

RAG-Token Model : 각 output token 마다다른 retrieved document 사용

Lewis, P., Perez, E., Piktus, A., Petroni, F., Karpukhin, V., Goyal, N., ... & Kiela, D. (2020). Retrieval-augmented generation for knowledge-intensive nlp tasks. Advances in Neural Information Processing Systems, 33, 

9459-9474. 

Lewis, P., Perez, E., Piktus, A., Petroni, F., Karpukhin, V., Goyal, N., ... & Kiela, D. (2020). Retrieval-augmented generation for knowledge-intensive nlp tasks. Advances in Neural Information Processing Systems, 33, 

9459-9474. 

[ RAG-Sequence Model ]

[ RAG-Token Model ]



𝒛∈𝒕𝒐𝒑−𝒌(𝒑 ∙|𝒙 )

𝒑𝜼(𝒛|𝒙)ෑ

𝒊

𝑵

𝒑𝜽(𝒚𝒊|𝒙, 𝒛, 𝒚𝟏:𝒊−𝟏)

ෑ

𝒊

𝑵



𝒛∈𝒕𝒐𝒑−𝒌(𝒑 ∙|𝒙 )

𝒑𝜼 𝒛 𝒙 𝒑𝜽(𝒚𝒊|𝒙, 𝒛𝒊, 𝒚𝟏:𝒊−𝟏)
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Retrieval with Language Models
Retrieval-Augmented Generation for Knowledge-Intensive NLP Tasks

Training

Lewis, P., Perez, E., Piktus, A., Petroni, F., Karpukhin, V., Goyal, N., ... & Kiela, D. (2020). Retrieval-augmented generation for knowledge-intensive nlp tasks. Advances in Neural Information Processing Systems, 33, 

9459-9474. 

Lewis, P., Perez, E., Piktus, A., Petroni, F., Karpukhin, V., Goyal, N., ... & Kiela, D. (2020). Retrieval-augmented generation for knowledge-intensive nlp tasks. Advances in Neural Information Processing Systems, 33, 

9459-9474. 



𝒋

−𝒍𝒐𝒈 𝒑(𝒚𝒋|𝒙𝒋)
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Retrieval with Language Models
Retrieval-Augmented Generation for Knowledge-Intensive NLP Tasks

Experiments – Main results

Lewis, P., Perez, E., Piktus, A., Petroni, F., Karpukhin, V., Goyal, N., ... & Kiela, D. (2020). Retrieval-augmented generation for knowledge-intensive nlp tasks. Advances in Neural Information Processing Systems, 33, 

9459-9474. 

Lewis, P., Perez, E., Piktus, A., Petroni, F., Karpukhin, V., Goyal, N., ... & Kiela, D. (2020). Retrieval-augmented generation for knowledge-intensive nlp tasks. Advances in Neural Information Processing Systems, 33, 

9459-9474. 

[ Open-Domain QA ] [ Abstractive QA ]
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Retrieval with Language Models
Retrieval-Augmented Generation for Knowledge-Intensive NLP Tasks

Experiments – 정성적평가

Lewis, P., Perez, E., Piktus, A., Petroni, F., Karpukhin, V., Goyal, N., ... & Kiela, D. (2020). Retrieval-augmented generation for knowledge-intensive nlp tasks. Advances in Neural Information Processing Systems, 33, 

9459-9474. 

Lewis, P., Perez, E., Piktus, A., Petroni, F., Karpukhin, V., Goyal, N., ... & Kiela, D. (2020). Retrieval-augmented generation for knowledge-intensive nlp tasks. Advances in Neural Information Processing Systems, 33, 

9459-9474. 
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Retrieval with Language Models
Retrieval-Augmented Generation for Knowledge-Intensive NLP Tasks

Experiments – Ablation study

Lewis, P., Perez, E., Piktus, A., Petroni, F., Karpukhin, V., Goyal, N., ... & Kiela, D. (2020). Retrieval-augmented generation for knowledge-intensive nlp tasks. Advances in Neural Information Processing Systems, 33, 

9459-9474. 

Lewis, P., Perez, E., Piktus, A., Petroni, F., Karpukhin, V., Goyal, N., ... & Kiela, D. (2020). Retrieval-augmented generation for knowledge-intensive nlp tasks. Advances in Neural Information Processing Systems, 33, 

9459-9474. 
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Retrieval with Language Models
Paper

Improving Language Models by Retrieving from Trillions of Tokens (2022, PMLR)

2 trillion token database를 통해 성능을 향상시킨 RETRO(Retrieval-Enhanced Transformer) 제안

Borgeaud, S., Mensch, A., Hoffmann, J., Cai, T., Rutherford, E., Millican, K., ... & Sifre, L. (2022, June). Improving language models by retrieving from trillions of tokens. In International conference on machine learning 

(pp. 2206-2240). PMLR.
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Retrieval with Language Models
Improving Language Models by Retrieving from Trillions of Tokens

연구배경

Computation resource를 증가시키지 않으면서 대규모 text database를통해 언어 모델의효율성과성능을

향상시키고자함

Pre-Trained

GPT-1

Pre-Trained

GPT-2

Pre-Trained

GPT-3
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Retrieval with Language Models
Improving Language Models by Retrieving from Trillions of Tokens

연구배경

Computation resource를 증가시키지 않으면서 대규모 text database를통해 언어 모델의효율성과성능을

향상시키고자함

Question

Answer
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Retrieval with Language Models
Improving Language Models by Retrieving from Trillions of Tokens

RETRO Framework

Chunk: 특정 개수의 token을 묶어 입력 값으로 사용

Continuation: Retrieval dataset에서 특정 passage 바로 다음에 나오는 연속된 passage

Chunked Cross-Attention: Chunk 단위의 input에 대해서 retrieval한 정보와 cross-attention 수행

Borgeaud, S., Mensch, A., Hoffmann, J., Cai, T., Rutherford, E., Millican, K., ... & Sifre, L. (2022, June). Improving language models by retrieving from trillions of tokens. In International conference on machine learning 

(pp. 2206-2240). PMLR.
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Retrieval with Language Models
Improving Language Models by Retrieving from Trillions of Tokens

Chunk

특정 개수의 token을 묶어 입력 값으로 사용

Ex. Samsung released a new phone this year with an interpreter function.

연산 부담을 감소시킴

Borgeaud, S., Mensch, A., Hoffmann, J., Cai, T., Rutherford, E., Millican, K., ... & Sifre, L. (2022, June). Improving language models by retrieving from trillions of tokens. In International conference on machine learning 

(pp. 2206-2240). PMLR.

𝑋 = {𝑥1, … , 𝑥𝑛}

𝐶1

𝐶2

𝐶3

𝑥1, … , 𝑥𝑚 , 𝑚 =
𝑛

𝑙

𝑳(𝑿|𝜽,𝑫) ≜

𝒊=𝟏

𝒏

𝒍𝜽(𝒙𝒊| 𝒙𝒋 𝒋<𝒊
, 𝑹𝑬𝑻𝑫 𝑪𝒗 𝒗<𝒖𝒊

)

이전 chunk들이 
retrieval 하는 정보
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Retrieval with Language Models
Improving Language Models by Retrieving from Trillions of Tokens

Continuation

Retrieval dataset에서 특정 passage 바로 다음에 나오는 연속된 passage 사용

Key: frozen BERT Embeddings

Value: Raw chunks of text tokens

Borgeaud, S., Mensch, A., Hoffmann, J., Cai, T., Rutherford, E., Millican, K., ... & Sifre, L. (2022, June). Improving language models by retrieving from trillions of tokens. In International conference on machine learning 

(pp. 2206-2240). PMLR.

Retrieval Dataset

Key
(BERT embedding)

Value
(Text / Neighbor and continuation chunks)

Dune is a 2021 American epic science fiction film directed 
by Denis Villeneuve

It is the first of a planned two-part adaptation of the 1965 
novel by Frank Herbert

Dune is a 1965 science fiction novel by American author 
Frank Herbert

Originally published as two separate serials in Analog 
magazine

Key에 해당하는 original text

Neighbor
(N)

Neighbor
(N)

Continuation 
(F)

Continuation
(F)
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Retrieval with Language Models
Improving Language Models by Retrieving from Trillions of Tokens

Continuation

Retrieval dataset에서 특정 passage 바로 다음에 나오는 연속된 passage 사용

Key: frozen BERT Embeddings

Value: Raw chunks of text tokens

Borgeaud, S., Mensch, A., Hoffmann, J., Cai, T., Rutherford, E., Millican, K., ... & Sifre, L. (2022, June). Improving language models by retrieving from trillions of tokens. In International conference on machine learning 

(pp. 2206-2240). PMLR.

Retrieval Dataset

Key
(BERT embedding)

Value
(Text / Neighbor and continuation chunks)

Dune is a 2021 American epic science fiction film directed 
by Denis Villeneuve

It is the first of a planned two-part adaptation of the 1965 
novel by Frank Herbert

Dune is a 1965 science fiction novel by American author 
Frank Herbert

Originally published as two separate serials in Analog 
magazine

Neighbor
(N)

Neighbor
(N)

Original text 다음 text

Continuation 
(F)

Continuation
(F)
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Input query chunk

Retrieval with Language Models
Improving Language Models by Retrieving from Trillions of Tokens

Continuation

Retrieval dataset에서 특정 passage 바로 다음에 나오는 연속된 passage 사용

Key: frozen BERT Embeddings

Value: Raw chunks of text tokens

Borgeaud, S., Mensch, A., Hoffmann, J., Cai, T., Rutherford, E., Millican, K., ... & Sifre, L. (2022, June). Improving language models by retrieving from trillions of tokens. In International conference on machine learning 

(pp. 2206-2240). PMLR.

Retrieval Dataset

𝐶

[𝑁, 𝐹]

𝒅 𝑪,𝑵 = 𝑩𝑬𝑹𝑻 𝑪 − 𝑩𝑬𝑹𝑻 𝑵
𝟐

𝟐
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Chunked Cross-Attention(CCA)

Chunk 단위의 input에 대해서 retrieval한 정보와 cross-attention 수행

보다낮은연산비용으로 retrieval한 정보와 attention 수행

Self-attention을통해 마지막 token은 이전 token(chunk)들의정보를 가지고 있음

Chunk간의 causality 보존

Borgeaud, S., Mensch, A., Hoffmann, J., Cai, T., Rutherford, E., Millican, K., ... & Sifre, L. (2022, June). Improving language models by retrieving from trillions of tokens. In International conference on machine learning 

(pp. 2206-2240). PMLR.

별도의 연산 없음

Causality 보존하기 위해서 
마지막 token을 다음 chunk에 합침
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Decoder block

최초로 decoder-only 모델 구조(GPT-2)를 generator로 사용

GPT-2 기반의 decoder에 retro block을 중간 중간에 삽입

Borgeaud, S., Mensch, A., Hoffmann, J., Cai, T., Rutherford, E., Millican, K., ... & Sifre, L. (2022, June). Improving language models by retrieving from trillions of tokens. In International conference on machine learning 

(pp. 2206-2240). PMLR.
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Experiments

Retrieval dataset을 키움에 따라 우수한 성능 도출

FID: 사전 학습된 T5 모델이 encoder output에 보다 많이 의존

Borgeaud, S., Mensch, A., Hoffmann, J., Cai, T., Rutherford, E., Millican, K., ... & Sifre, L. (2022, June). Improving language models by retrieving from trillions of tokens. In International conference on machine learning 

(pp. 2206-2240). PMLR.
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Experiments

RETROfit: 사전 학습된 GPT-2에서 decoder block 파라미터는 고정 / retro block 파라미터만 업데이트

Borgeaud, S., Mensch, A., Hoffmann, J., Cai, T., Rutherford, E., Millican, K., ... & Sifre, L. (2022, June). Improving language models by retrieving from trillions of tokens. In International conference on machine learning 

(pp. 2206-2240). PMLR.
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Paper

Shall We Pretrain Autoregressive Language Models with Retrieval? (2023, EMNLP)

기존 RETRO는 코드가 공개되어 있지 않아 NVIDIA 및 대학 연구진들이 구현 및 추가 실험 진행

RETRO++: RETRO에 추가적인 fine-tuning을 적용하여 구현

Wang, B., Ping, W., Xu, P., McAfee, L., Liu, Z., Shoeybi, M., ... & Catanzaro, B. (2023). Shall we pretrain autoregressive language models with retrieval? a comprehensive study. arXiv preprint arXiv:2304.06762.
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RETRO++

사전 학습된 RETRO 모델에 retrieval task에 대해 fine-tuning 수행

Retrieval된 정보들 중 최상위 정보는 Template A에 추가하고 나머지는 encoder에 저장

title: title source: source
\n question: question
\n answer: {answer}

Template A

Borgeaud, S., Mensch, A., Hoffmann, J., Cai, T., Rutherford, E., Millican, K., ... & Sifre, L. (2022, June). Improving language models by retrieving from trillions of tokens. In International conference on machine learning 

(pp. 2206-2240). PMLR.
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Experiments

전체적으로 가이드라인 실험들을 진행

Wang, B., Ping, W., Xu, P., McAfee, L., Liu, Z., Shoeybi, M., ... & Catanzaro, B. (2023). Shall we pretrain autoregressive language models with retrieval? a comprehensive study. arXiv preprint arXiv:2304.06762.
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Retrieval with Language Models
Shall We Pretrain Autoregressive Language Models with Retrieval?

Experiments

전체적으로 가이드라인 실험들을 진행

Wang, B., Ping, W., Xu, P., McAfee, L., Liu, Z., Shoeybi, M., ... & Catanzaro, B. (2023). Shall we pretrain autoregressive language models with retrieval? a comprehensive study. arXiv preprint arXiv:2304.06762.

RAG에 decoder-only 모델 
적용 가능성 확인
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Experiments

추가적인 Instruction-tuning에따른 실험 결과

공개된 Instruction-tuning dataset을조합하여 학습

Wang, B., Ping, W., Xu, P., McAfee, L., Liu, Z., Shoeybi, M., ... & Catanzaro, B. (2023). Shall we pretrain autoregressive language models with retrieval? a comprehensive study. arXiv preprint arXiv:2304.06762.

RAG fine-tuning 진행 후
추가적인 Instruction-tuning도 가능
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Conclusion

RAG

외부 database를통한 Retriever을 활용하여 언어 모델의 성능을 향상시킴

기존 사전 학습된 언어 모델을 generator로 사용 및 연산 측면에서 많은 개선 여지를 보임

RETRO

Chunk, Continuation, CCA, Decoder-only generator 활용하여 성능을 향상시킴

CCA를 통해 연산적인 문제도 완화시킴

RETRO++

• RETRO를 직접 구현 및 추가적인 fine-tuning을 수행한 RETRO++ 제안

• 다양한 실험을 통해 RAG 및 RETRO 프레임워크의 가이드 라인 제시
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