
• We need induce more diverse reasoning paths from the language 
model

• Diverse Reasoning Paths: Diverse prompts + Temperature Decoding
• Voting Verification: Reasoning paths weighted-voting with verifier scores
• Step Correctness: Obtain step-level labels to achieve a step-aware verifier

• SoTA on GSM8K, AsDiv, MultiArith, SVAMP, SingleEq, CLUTRR (June 7, 2022)
• Performance improved on 3 reasoning tasks (arithmetic, commonsense, inductive
• Outperforms PaLM 540B via GPT-3 code-davinci-002 model

• First, use random-sampled prompts to generate diverse reasoning paths
• Then, use these reasoning paths to train a scoring verifier
• During inference time, use the verifier scores and do weighted-voting to 

get the final answer

Using sub-paths of correct 
paths to label correct steps 
of wrong reasoning paths

• Our method need to be applied on LLMs like GPT-3 or PaLM
• As a common problem, the generated paths are not 100 percent faithful
• Human evaluations on steps may be replaced by better automatic metrics

DIVERSE advances the reasoning capabilities in three aspects:
• Diverse reasoning paths -- “wisdom of the crowd”
• Voting verification -- “reflective thinking”
• Step Correctness -- “multistep thinking”
DIVERSE can be applied on any LLMs regardless of the model architecture
Detailed analysis of the step-aware verifier

• The step-level score given by the step-aware verifier shows where the 
sequence goes wrong

• Step-aware verifier can further eliminate redundant reasoning steps 
• The step-aware mechanism helps produce more correct steps before 

making mistakes
• Both verifiers help distinguish calculation errors

• Diverse prompts increase the 
diversity of GSM8K reasoning paths 
and their final answers.

• This diversity gain is also beneficial 
for the voting verifier since it 
augments the verifier’s positive and 
negative samples.

• First obtain data with step-level labels 
(figure on the right)

• Then, train a token-classification 
model as the step-aware verifier

• During inference time, use the step-
aware verifier to score reasoning 
paths and do weighted-voting to get 
the final answer


