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« 22|9| retrieval C|0|H « ZIH|O[Ef Al 2
Natural Questions (NQ) (Kwiatkowski et al.,
¢ Retrieval 10N AtE3H= 2A Eel(corpus)2 . /data/ 2019) was designed for end-to-end question an-
wikipedia_documents.json 22 MHL|O{RUELICH of 52t swering. The questions were mined from real
72742] unique & EAZ O|F0{A ALICt Google search queries and the answers were spans

in Wikipedia articles identified by annotators.
TriviaQA (Joshi et al., 2017) contains a set of trivia
questions with answers that were originally scraped
from the Web.

WebQuestions (WQ) (Berant et al., 2013) consists
of questions selected using Google Suggest API,

RAG A _' Table 1: Open-Domain QA Test Scores. For TQA,
left column uses the standard test set for Open-
Domain QA, right column uses the TQA-Wiki
test set. See Appendix D for further details.

Model NQ TQA WQ CT where the answers are entities in Freebase.
Closed T5-11B [52] 34.5 - /50.1 374 _ CuratedTREC (TREC) (Baud1§ and SeleS’,
Book T5-11B+SSM[52] 36.6 - /60.5 447 - 2015) sources questions from TREC QA tracks

Open REALM[20] 404 - / - 40.7 46.8

Book DPR [26] 415 579/ - 41.1 50.6 ° 7E:|E TQAgl W|k| ngol OE-IDH__'_ ElExl

RAG-Token  44.1 55.2/66.1 45.5 50.0
RAG-Seq. 44.5 56.8/68.0 45.2 52.2
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Formally speaking, a retriever R : (¢,C) — Cr
is a function that takes as input a question ¢ and a
corpus C and returns a much smaller filter set of
texts Cx C C, where |Cr| = k < |C|. For a fixed
k, a retriever can be evaluated in isolation on top-k
retrieval accuracy, which is the fraction of ques-
tions for which Cr contains a span that answers the
question.
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. In batch gold passage + one BM25 negative

. Optimize metric loss: cosine similarity
* Query Encoder(gonna fine tune)

 BERT

« Generator(gonna fine tune)

« BART(Or any seg2seq model = encoder-decoder model)
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Table 1: Open-Domain QA Test Scores. For TQA,
left column uses the standard test set for Open-
Domain QA, right column uses the TQA-Wiki
test set. See Appendix D for further details.

Model NQ TQA WQ CT

Closed T5-11B[52] 345 - /50.1 374 -
Book T5-11B+SSM[52] 36.6 - /60.5 44.7 -

Open REALM[20] 404 -/ - 40.7 46.8
Book DPR [26] 415 579/ - 41.1 50.6

RAG-Token  44.1 55.2/66.1 45.5 50.0
RAG-Seq. 4.5 56.8/68.0 45.2 52.2
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RAG_model = RagTokenForGeneration.from_pretrained( ... ) KRSk

self,
input_ids=None
Query = tokenizer(data) # data has question and answer R
decoder_input_ids e,
decoder_attention_mask=None,
Output = RAG_model(query[input_ids],query[label]) pest key valueselione,|
context_attention_mask=None,
doc_scores=None,

output.loss.backward) ey

output_attentions=None,

output_hidden_sta

PY a1 output_retrieved=!

A -

exclude_bos_score=None,
reduce_loss=None,
labels=None,
n_docs=None,
*kkwargs
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* RagSequenceForGeneration(query, « context_input_ids: top k passagesdi|
answer) -> RagModel(query, label)= M query2t pasage2 cancat® Z1t.

s

L=, gen_outputs = self.generator(
input_ids=context_input_ids,
attention_mask=context_attention_mask,

° RagMOdel LH—?—O‘”A" query% ﬂi[‘l(}” L%_l encoder_outputs=encoder_outputs,

decoder_input_ids=decoder_input_ids,

O-I A—I OI:! |:|-|| E)—l 6'—]_ 1 ZAI-% El EE_' H-I O-” L%_i E decoder_attention_mask=decoder_attention_mask,
) — = past_key_values=past_key_values,
E_l'_ JE'I I.lzl %A"E %8 DAassad eE Hl_l'Q.l_l' use_cache=use_cache,

output_attentions=output_attentions,
return_dict=True,

question_enc_outputs = self.question_encoder(
input_ids, attention_mask=attention_mask, return_dict=True

)

question_encoder_last_hidden_state = question_enc_outputs[0]

retriever_outputs = self.retriever(
input_ids,

question_encoder_last_hidden_state.cpu().detach().to(torch.float32).numpy(),
prefix=self.generator.config.prefix,

» decoder_input_ids: ground truth

return_tensors="pt",

| answer’} S0{7}X teacher forcing
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