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The Puzzle We Focus on
• The inconsistency between the Chain-of-Thoughts (CoT) and the final answer.

The Hypothesis We Made
• We hypothesize that this inconsistency stems from two competing mechanisms 

for generating answers: CoT Reasoning and Memory Retrieval.
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Reasoning or Retrieval? A Study of Answer Attribution on Large Reasoning Models

RQ2: Impact Factors Exploration RQ3: Reasoning Enhancement Background

User Prompt

“A __________ is a sequential segment 
of the memory location that is allocated 
for containing some data such as a 
character string or an array of integers. 

(A) stack (B) quene (C) external 
storage (D) buffer.”

Retrieval from Memory

“The correct answer is (A) stack.”

Reasoning via CoT

“The question is about a sequential 
memory segment, stack/queue are 
access orders, external storage is 
outside memory, I think the answer is 
(D) buffer.”

LRM

Final Answer

Retrieval-Dominant: 
“The correct answer is (A) stack.” 

Reasoning-Dominant: 
“The correct answer is (D) buffer.” 
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RQ1: Hypothesis Validation

Retrieval from Memory

“The correct answer is (D).”

Reasoning via CoT

“…I think the answer is (D)”

LRM
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x → yt

Reasoning Perturbation

“The correct answer is (C).”

Retrieval Perturbation

“The correct answer is (A).”

SFT

Inserting
Misinformation  

Final Answer 
Observation

Bi-level Perturbation Framework
• To test this hypothesis, we conduct controlled experiments that challenge LRMs 

with misleading cues during reasoning and/or corrupted answers during 
retrieval.

Math-related Tasks, Larger models, and RL-trained 
Models are Reasoning-dominant

Visualization of Reasoning-Retrieval Competing

Forgetting-Augmented Reinforcement Learning 
(FARL)
• To suppress the retrieval shortcut, we introduce FARL, a novel fine-

tuning framework that integrates memory unlearning with 
reinforcement learning. 

CoT Robustness, Accuracy, Quality Enhancement
• By carefully suppressing retrieval shortcuts during the fine-tuning 

process, FARL promotes reasoning-dominant behavior and enhances 
generalizable reasoning capabilities
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