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Large Language Models

2017

image

text
table

graph
2018: GPT-1 and GPT-2

2020: GPT-3 (Wow)

2022: ChatGPT (Amazing)

2023: GPT-4 (Unbelievable)

… … … … … … … … … 

… … … … … … … … …

… … … … … … … … … 

… … … … … … … … …

… … … … … … … … … 

… … … … … … … … … 100,000+ citations
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Please fill these 
values

Hallucination
• Inaccurate decision-making
• Spread misinformation
• Privacy violation
• Legal liabilities
• Damage to trust
• … …

Downstream tasks?
Errors can be propagated …

Do you trust the results?
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Question
Can we 
remove 

hallucination?

• LLMs: Generative AI

• Learn a distribution from finite data

• Generalize to infinite data points

• Goals of Generative AI

• Generalizable and natural 

• Not factual

• LLMs vs. data compression models?

• Is not
• Can not

NO
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Outline

• What: Verify the outputs of LLMs (True/False)

• How

• Results

• Opportunities
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A

(b) ChatGPT for 
text generation

(a) ChatGPT for 
tuple generation/completion/augmentation

Generative AI
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A

(b) ChatGPT for 
text generation

(a) ChatGPT for 
tuple generation/completion/augmentation

Data Lake

Generative AI

Meagan Good’s Filmography
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• textual files
• table
• (sub)graphs
• images
• HTML files
• a combination

(Q, A)
Retrieve relevant dataset(s)

to verify factual (not 
subjective) answers
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Outline

• What: Verify the outputs of LLMs (True/False)

• How:

• Results

• Opportunities

Retrieval
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• Retrieval-augmented generation (RAG)

• VerifAI: Retrieval-based matching

• Question-Answer Similarity

• Answer-Answer Similarity (matching)

Retrieval



Question:
Which contest did the singer of the 
song Mama's Song win?

Ground Truth: American Idol

The singer of the song "Mama's Song" 
did not win any specific contest related 
to the song. The song was released as a 
single by country music artist Carrie 
Underwood and was well-received by 
fans and critics alike.

X
1. LLM

Passage 1: The Eurovision Song Contest 2001 was …
Passage 2: The Eurovision Song Contest 1996 was  …
Passage 3: The Junior Eurovision Song Contest 2010 was
…

The singer of the song \"Mama's Song\" 
won the Junior Eurovision Song Contest 
in 2010. This is evident from the 
passage: \"The contest was won by 
Vladimir Arzumanyan from Armenia

X2. RAG

VerifAI… like "Mama's Song," Carrie 
Underwood won the fourth season of the 
American singing competition television 
series "American Idol" in 2005 …

You are wrong!!!

3. VerifAI

American Idol √
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• Given a query, find

• textual files
• table (tuples)
• (sub)graphs
• images
• HTML files
• or a combination thereof

Encoder

Vector 
Database

query

Encoder

top-k

Retrieval

How to align?
“match”-> similar vectors



query Q Encoder

Encoder

data D

(D, Q) match

closer

(D, Q) do not match

farther
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Dense Passage Retriever (DPR) for Text-Text

Encoder 1

text q

Encoder 2

text (passage) p

enc1(p) enc2(p)

dot-product

sim(q, p) = enc1(p) . enc2(q)

Retrieval
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Dense Passage Retriever (DPR) for Tuple-Tuple

Encoder 1

tuple s

Encoder 2

tuple t

enc1(t) enc2(s)

dot-product

sim(t, s) = enc1(t) . enc2(s)

Retrieval
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Dense Passage Retriever (DPR) for Text-Table

Encoder 1

text q

Encoder 2

table T

enc1(T) enc2(p)

dot-product

sim(q, T) = enc1(T) . enc2(q)

Retrieval
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Retrieval over multi-modal data lakes 

• We know (a little bit about) how to

• align two encoders of the same/different data modalities

• the main effort is to find positive/negative pairs

• We do not know how to

• align multiple encoders

• encode/index large tables

• encode/index large graphs

Retrieval

X
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Outline

• What: Verify the outputs of LLMs (True/False)

• How:

• Results

• Opportunities

Retrieval Rerank
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Retrieval (Coarse-grained) -> Rerank (Fine-grained)

Encoder

Vector 
Database

query

Encoder

top-K

Reranker

top-k (k << K)

Object-Object Token-Token

(10 << 1000)
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Text-Text: Cross-Encoder (monoBERT)
Rerank

Encoder

text ytext x

score

Classifier

Encoder

tuple stuple t

score

Classifier

Tuple-Tuple
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Text-Table: Cross-Encoder-Decoder (monoT5)

Note: Figure from the Google paper “RankT5: Fine-Tuning T5 for Text Ranking with Ranking Losses”

Rerank

Cross-Encoder

Cross-Encoder-Decoder
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Outline

• What: Verify the outputs of LLMs (True/False)

• How: Retrieval Rerank Verifier

top-K
Vector 

Database

top-k (k << K)

(Q, A) True/False
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Outline

• What: Verify the outputs of LLMs (True/False)

• How: retrieval, rerank, verifier

• Results

• Opportunities
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Verify Tuple(s) via retrieving Tuple and Text 



Verify Tuple(s) via retrieving Tuple and Text 

Generative AI task:  tuple completion
100 tuples with missing values
ChatGPT’s accuracy in completion: 0.52

Data lake: 13,796 textual files and 19,498 tables containing 269,622 tuples

Retrieval Recall@3

Tuple 0.99

Text 0.58

Verifier Accuracy

ChatGPT 0.88

both
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Verify Text using via retrieving Tables 



Verify Text using via retrieving Tables 

A controlled study: 1,300 textual claims from TabFact benchmark
Retrieved from 19K Wikipedia Tables

Retrieval Recall@5

Table 0.88

Verifier Reference Accuracy

ChatGPT 0.54

ChatGPT Tables 0.91
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Outline

• What: Verify the outputs of LLMs (True/False)

• How: retrieval, rerank, verifier

• Results

• Opportunities
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Opportunities (DB)

1. Table learning using LLMs

2. Table reasoning using LLMs

3. Table retrieval (small tables, large tables, database tables)

4. Cross-modal data discovery (aligning multiple encoders)

5. Cross-modal matching

6. Cross-modal reranking

7. Cross-modal reasoning



Q & A


