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Limitations of existing MCoT methods:

1. limited multi-rationale semantic modeling

2. Insufficient logical robustness

3. Vulnerability to misleading interpretations

4. Insufficient alignment of human cognition.

Multi-rationale INtegrated Discriminative (MIND)

Unlike traditional single rationale supervision, our MIND reasoning framework incorporates diverse positive 
rationales to model the diversity of human reasoning, while simultaneously leveraging challenging negative 

rationales to reveal potential reasoning pitfalls.

“Understand → Rethink → Correct”
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We propose a Multi-rationale INtegrated Discriminative (MIND) reasoning framework, which is designed to endow 
MLLMs with human-like cognitive abilities of “Understand → Rethink → Correct”, and achieves a paradigm evolution 

from passive imitation-based reasoning to active discriminative reasoning.
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Positive Prompts: “{Task-related information}”\n You are an intelligent agent with both perception and reasoning abilities. Based on the given context, 
please make random content adjustments to “{Solution}” within a range of 10% to 50% while ensuring that the semantics remain unchanged. Please 
output {Repeat number} different solutions. Each output format is “Adjusted Solution:”. Use“\n\n~~~ \n\n” to separate them. The output must be in the 
required format.
Negative Prompts: “{Task-related information}”\n You are an intelligent agent with both perception and reasoning abilities. “{Solution}” is the 
explanation for the above problem. Based on the given context, please make minor edits to “{Solution}” to reverse its meaning and ensure the correct 
answer cannot be logically derived, while keeping most of the original words and structure intact. Please output {Repeat number} different solutions. 
Each output format is “Negative Solution:”. Use“\n\n~~~ \n\n” to separate them. The output must be in the required format.
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P2CL-I: Multi-rationale positive learning

P2CL-II: Active logic discrimination and correction

MCA Optimization Strategy:

P2CL-I: learn the shared causal and logical chains expressed in 
different linguistic forms, avoid overfitting to a single standard 
rationale.
P2CL-II:  guide the model in identifying and correcting erroneous 
reasoning, forming a self-reflective and logic repairing reasoning 
mechanism.
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ScienceQA dataset

A-OKVQA dataset

M3CoT dataset

Compared to Multimodal-CoT, our MIND improves accuracy by 
6.98% - 20.0% under the same parameters.
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“Understand → Rethink → Correct”

1. removing the P2CL-I alone leads to a 0.66% drop.

2. removing the P2CL-II stage alone resulted in a 
significant performance decrease of 1.93%.

3. When the model outputs only an answer, providing a 
positive rationale input is more effective than a 
negative one.

4. Injecting a negative rationale input while supervising 
with a positive one yields notable gains. Compared to 
“Neg → N/A”, “Neg → Pos” directly improves 1.08% 
(from 90.64% to 91.72%); compared to“Pos → N/A or 
Neg → N/A”, “Pos→ N/A or Neg → Pos directly 
improves 0.59% (from 91.37 to 91.96).
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