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LLMs might hallucinate, so we need “citations”
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A cactus is a member of the plant family 
Cactaceae...Spines provide protection from 
herbivores and camouflage in some species 
and assist in water conservation. They…

Context ( ) !C
Cacti have spines for 
multiple reasons...as a 
defense mechanism against 
herbivores and to assist in 
water conservation...

Generated response ( ) "R

.generate()

Why do cacti 
have spines?

Query ( ) #Q
LLaMA

Even if the LLM only hallucinates at 1% of the time, 
the users will need to verify the content every time. 

The verification process takes a lot of time from users,  
especially for reasoning on long-context documents…



LLMs might hallucinate, so we need “citations”
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A cactus is a member of the plant family 
Cactaceae...Spines provide protection from 
herbivores and camouflage in some species 
and assist in water conservation. They…

Context ( ) !C
Cacti have spines for 
multiple reasons...as a 
defense mechanism against 
herbivores and to assist in 
water conservation...

Generated response ( ) "R

.generate()

Why do cacti 
have spines?

Query ( ) #Q
LLaMA

Cite!

Sentence-level citations allow the users to easily verify the generated content!



Anthropic’s solution
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Claude Citations API:

Sentence-level citations



Open-source solutions
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LongCite: Data Generation from Proprietary APIs for SFT (Zhang et al., 2024)

Zhang, J., Bai, Y., Lv, X., Gu, W., Liu, D., Zou, M., Cao, S., Hou, L., Dong, Y., Feng, L. and Li, J., 2024. LongCite: Enabling llms to generate 
fine-grained citations in long-context QA. arXiv preprint arXiv:2409.02897.



Open-source solutions

Supervision from external NLI models (Huang et al., 2024)
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Huang, C., Wu, Z., Hu, Y. and Wang, W., 2024, August. Training Language Models to Generate Text with Citations via Fine-grained Rewards. 
In Proceedings of the 62nd Annual Meeting of the Association for Computational Linguistics (Volume 1: Long Papers) (pp. 2926-2949).



Can we make LLMs cites without external supervision?
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We build a Self-Supervised rewarding mechanism via $ Context Ablation

A cactus is a member of the plant family 
Cactaceae...Spines provide protection from 
herbivores and camouflage in some species 
and assist in water conservation. They…

Context ( ) !C
Cacti have spines for 
multiple reasons...as a 
defense mechanism against 
herbivores and to assist in 
water conservation...

Generated response ( ) "R

.generate()

Why do cacti 
have spines?

Query ( ) #Q
LLaMA

%→✅/❌ Cites better!LLM itself

Supervision from external models, data, labels…



Context Ablation
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A cactus is a member of the plant family 
Cactaceae...Spines provide protection from 
herbivores and camouflage in some species 
and assist in water conservation. They…

Context ( ) !C

.generate()

A cactus is a member of the plant family 
Cactaceae...Spines provide protection from 
herbivores and camouflage in some species 
and assist in water conservation. They…

Context without cited sentences ( ) !C∖E

Why do cacti 
have spines?

Query ( ) #Q

Why do cacti 
have spines?

Query ( ) #Q
LLaMA Cacti have spines for 

multiple reasons...as a 
defense mechanism against 
herbivores and to assist in 
water conservation...

Generated response ( ) "R

Why do cacti 
have spines?

Query ( ) #Q
A cactus is a member of the plant family 
Cactaceae...Spines provide protection from 
herbivores and camouflage in some species 
and assist in water conservation. They…

Context with only cited sentences ( ) !E

.generate()

LLaMA

❌
Different 
Response

.generate()
✅

The Same 
Response

(Almost)
LLaMA



Context Ablation
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Why do cacti 
have spines?

Query ( ) #Q

A cactus is a member of the plant family 
Cactaceae...Spines provide protection from 
herbivores and camouflage in some species 
and assist in water conservation. They…

Context ( ) !C

Cacti have spines for 
multiple reasons...as a 
defense mechanism against 
herbivores and to assist in 
water conservation...

Generated response ( ) "R
A cactus is a member of the plant family 
Cactaceae...Spines provide protection from 
herbivores and camouflage in some species 
and assist in water conservation. They…

Context without cited sentences ( ) !C∖E

Prob. of statement " with  ! +  #  r C Q

   ("|!, #) = 0.97pLM
.generate()

A cactus is a member of the plant family 
Cactaceae...Spines provide protection from 
herbivores and camouflage in some species 
and assist in water conservation. They…

Context with only cited sentences ( ) !E

Why do cacti 
have spines?

Query ( ) #Q

Why do cacti 
have spines?

Query ( ) #Q

Prob. of statement " with  ! +  #  r E Q

   ("|!, #) = 0.98pLM

.eval()

LLaMA

Prob. of statement " with  ! +  #  r C∖E Q

   ("|!, #) = 0.01pLM

.eval()

Citation  is generated for 
a specific statement  " 

E
r

Measure the log prob of generating the original response!



Context Ablation
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Why do cacti 
have spines?

Query ( ) #Q

A cactus is a member of the plant family 
Cactaceae...Spines provide protection from 
herbivores and camouflage in some species 
and assist in water conservation. They…

Cacti have spines for 
multiple reasons...as a 
defense mechanism against 
herbivores and to assist in 
water conservation...

Generated response ( ) "R
A cactus is a member of the plant family 
Cactaceae...Spines provide protection from 
herbivores and camouflage in some species 
and assist in water conservation. They…

Context without cited sentences ( ) !C∖E

Prob. of statement " with  ! +  #  r C Q

   ("|!, #) = 0.97pLM
.generate()

A cactus is a member of the plant family 
Cactaceae...Spines provide protection from 
herbivores and camouflage in some species 
and assist in water conservation. They…

Context with only cited sentences ( ) !

Why do cacti 
have spines?

Query ( ) #Q

Why do cacti 
have spines?

Query ( ) #Q

Prob. of statement " with  ! +  #  r E Q

   ("|!, #) = 0.98pLM

.eval()

LLaMA

Prob. of statement " with  ! +  #  r C∖E Q

   ("|!, #) = 0.01pLM

.eval()

Citation  is generated for 
a specific statement  " 

E
r

Measure the log prob of generating the original response!

Probability hold = 0.98 - 0.97

Sufficiency Score:

More positive value means  
the citation is sufficient

Probability drop = 0.97 - 0.01

Necessity Score:

A large drop means the  
citation is necessary

SelfCite Reward =  
Necessity Score + Sufficiency Score



Reward Design
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Prob-Drop(ei) = log pLM(ri ∣ C) − log pLM(ri ∣ C∖Ei)

Prob-Hold(ei) = log pLM(ri ∣ Ei) − log pLM(ri ∣ C)

Reward(ei) = Prob-Drop(ei) + Prob-Hold(ei)

= log pLM(ri ∣ Ei) − log pLM(ri ∣ C∖Ei)

→ Only two forward passes needed!



Reward Use #1: Best-of-N Sampling (BoN)
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Resample the sentence numbers within the citation tags*, e.g., <cite>[3-5]</cite>

*We follow the format of LongCite (Zhang et al. 2024) to generate html tags to cite sentence numbers from the documents



Reward Use #2: SimPO Fine-tuning

• Use the long context document + query (but not answers!) from LongCite-45k data

• Use the BoN results (N=10) to create preference pairs

• Use SimPO[1], a variant of DPO but without a reference model, to save GPU memory
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[1] Meng, Y., Xia, M., & Chen, D. (2024). SimPO: Simple preference optimization with a reference-free reward. Advances in Neural 
Information Processing Systems, 37, 124198-124235.



Experiments

• Start from LongCite-8B: 

• BoN and SimPO both improve ~4 points on Citation F1

• SimPO + BoN improves 5.3 points on Citation F1

15



Experiments

• Better than prompting proprietary API models

• Our 8B model best result (SimPO + BoN) is only behind Claude Citations by 2%
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Code & Model: https://github.com/facebookresearch/SelfCite

Blog Post: https://voidism.github.io/SelfCite/

Paper: https://arxiv.org/abs/2502.09604
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Thank you!

Yung-Sung Chuang 
Email: yungsung@mit.edu

https://github.com/facebookresearch/SelfCite
https://voidism.github.io/SelfCite/
https://arxiv.org/abs/2502.09604
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