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Knowledge-Intensive NLP Tasks

Pretrained LM

Fixed parameters capture knowledge

Prone to hallucination
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IR + Heuristics

Parametric?

Yes No

Accurate document reference

Lacks flexibility  

Coherent generation Dynamic knowledge access



Previous Approaches

Coherent generation

• GPT-2/3

• LSTM/RNN

Dynamic knowledge access

• TF-IDF

• BM25

Hybrid Systems

• REALM

• ORQA

Gap: Joint retrieval and generation
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Retrieval-Augmented Generation (RAG)
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RAG Variants
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Karpukhin, V. et al. (2020). Dense Passage Retrieval for Open-Domain Question Answering. EMNLP 2020, Online. ACL.

Generator

Retriever

Latent document

Input sequence

Output sequence

Sequence-level marginalization

Token-level marginalization

Training: minimization of negative marginal log likelihood

https://aclanthology.org/2020.emnlp-main.550/


Retrieval-Augmented Generation (RAG)
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Dense Passage Retrieval (DPR)

        

    

    

Question Passages

Maximum Inner Product Search (MIPS)
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Karpukhin, V. et al. (2020). Dense Passage Retrieval for Open-Domain Question Answering. EMNLP 2020, Online. ACL.

Encoded once

Facebook AI Similarity Search (FAISS)

Backprop

https://aclanthology.org/2020.emnlp-main.550/


Retrieval-Augmented Generation (RAG)

Pretrained Seq2seq (BART-

Large)

Query concatenated to documents
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RAG Variants
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Karpukhin, V. et al. (2020). Dense Passage Retrieval for Open-Domain Question Answering. EMNLP 2020, Online. ACL.

Generator

Retriever

Latent document

Input sequence

Output sequence

Sequence-level marginalization

Token-level marginalization

Training: minimization of negative marginal log likelihood

https://aclanthology.org/2020.emnlp-main.550/


Experiments

• Can be applied to any task with input/output sequence

• Focus is on tasks with need for precise knowledge access
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Open-domain QA

Abstractive open-domain QA

Question Generation

Fact Verification



Results – Open-Domain QA
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Standard test set TQA-Wiki test set



Results – Abstractive QA

12*Uses gold context/evidence. Best model without gold access underlined.

Input: how many calories in average apple

GOLD: an average apple has 80 calories

BART: The average apple contains 1,000 calories in an 

average apple and 1,200 calories in a medium apple

RAG: There are 126 calories in an average apple, while 

an extra large size apple has 172 calories

Top Retrieved doc: A typical apple serving weighs 242 

grams and provides 126 calories with a moderate content 

of dietary fiber (table). Otherwise, there is ... is usually 

not eaten and is discarded.



Results – Abstractive QA
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Results – Jeopardy Question Generation
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Results – Jeopardy Question Generation
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Results – Fact checking

16*Uses gold context/evidence. Best model without gold access underlined.

• FVR3: supports/refutes/not enough info

• FVR2: supports/refutes

• SotA: complex pipeline, retrieval supervision

• RAG: No supervision on retrieved evidence



Results – Ablation
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Conclusion
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• Hybrid generation: Access to parametric/non-parametric memory

• Learned retrieval: Ablations support trainable retriever

• Index hot-Swapping: Update model memory on the fly

• Fewer hallucinations

• Knowledge source bias 



Questions?
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