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Results and Limitations

• Chain-of-thought reasoning introduces hallucinations and accumulated 
errors which is limiting models’ ability to solve complex reasoning tasks.
• However, humans can utilize careful deductive logical reasoning 

processes to solve tasks and ensure the trustworthiness of their 
reasoning process through self-verification.
• Verifying the validity of an entire vanilla CoT reasoning chain is 

challenging, even with advanced models like ChatGPT.

Motivation

A flawed reasoning chain with correct answer.

Zero-shot and two-shot verification accuracy of 
GPT-3.5-turbo for 100 generated CoT reasoning 
chains: 50 valid and 50 with mistakes.

Deductive Verification with Natural Program
• Natural Program: a deductive CoT reasoning format for LLMs.
• Deductive verification of a Natural Program reasoning chain:
• Decompose a long reasoning chain into a series of reasoning steps.
• Verify step-by-step.
• A reasoning chain is valid if and only if every reasoning step is valid.

There are 53 maple trees currently in 
the park. Park workers will plant maple 
trees today. When the workers are 
finished there will be 64 maple trees 
in the park. How many maple trees did 
the workers plant today?

Question

# 1. There are 53 maple trees currently 
in the park.
# 2. After the workers plant trees, 
there will be 64 maple trees in the park.
# 3. The workers plant some maple trees.
# 4. How many maple trees did the 
workers plant today?

Question-Related Premises

# 5. (by #2 #1) Step 1: 
Calculate the number of 
maple trees the workers 
will plant. Number of maple 
trees the workers will 
plant: 64 - 53 = 11

Reasoning

# 6. (by #4 #5) Final Step: The original 
question is #4. How many maple trees did the 
workers plant today? We do not miss 
information on the rewritten labels. So the 
answer to this question is the workers planted 
11 maple trees today.

Reasoning

…

Here is some information: "There are 53 maple trees currently in the park.
After the workers plant trees, there will be 64 maple trees in the park."
Based on the given information, here is a reasoning process: "Calculate 
the number of maple trees the workers will plant. Number of maple trees 
the workers will plant: 64 - 53 = 11"

Double-check the reasoning process, let's analyze its correctness, and 
end with "yes" or "no".

Verification

Avery needs to buy a 3 
piece place setting 
(dinner & salad plate 
and a bowl) for her 
holiday dinner.  She’s 
having 12 people over 
for dinner.  If the 
dinner plates cost $6.00 
each and bowls each cost 
$5.00 and the salad 
plates cost $4.00, how 
much will she spend on 
place settings?

Question

# 1. Avery needs to buy a 3 piece place 
setting (dinner & salad plate and a bowl) for 
her holiday dinner.
# 2. She’s having 12 people over for dinner.
# 3. Dinner plates cost $6.00 each, bowls each 
cost $5.00, and salad plates cost $4.00.
# 4. How much will she spend on place settings?

Question-Related Premises

# 5. (by #2) Step 1: 
Calculate the total 
number of place 
settings needed.
Total number of 
place settings: 12 * 
3 = 36

Reasoning

# 1. Avery needs to buy a 3 piece place 
setting for her holiday dinner.
# 2. Avery is having 12 people over for dinner.
# 3. The cost of each dinner plate is $6.00.
# 4. The cost of each bowl is $5.00.
# 5. The cost of each salad plate is $4.00.
# 6. How much will Avery spend on place 
settings?

Question-Related Premises

# 1. Avery needs to buy a 3 piece place 
setting for 12 people.
# 2. The place setting consists of a dinner 
plate, a salad plate, and a bowl.
# 3. The cost of a dinner plate is $6.00.
# 4. The cost of a bowl is $5.00.
# 5. The cost of a salad plate is $4.00.
# 6. Avery needs to calculate the total cost 
of the place settings.

Question-Related Premises

…

…

# 7. (by #2) Step 1: 
Calculate the total 
number of place 
settings Avery needs 
to buy. Total number 
of place settings: 
12 * 3 = 36

Reasoning

# 7. (by #1) Step 1: 
Calculate the total 
number of place 
settings Avery needs 
to buy. Total number 
of place settings 
needed: 12

Reasoning

#8. (by #4 #7) Final Step: The 
original question is #4. How 
much will she spend on place 
settings? We do not miss 
information on the rewritten 
labels. So the answer to this 
question is Avery will spend 
$540.00 on place settings.

Reasoning

#10. (by #6 #9) Final Step: The 
original question is #6. How 
much will Avery spend on place 
settings? We do not miss 
information on the rewritten 
labels. So the answer to this 
question is Avery will spend 
$540.00 on place settings.

Reasoning

…

#10. (by #6 #9) Final Step: The 
original question is #6. How 
much will Avery spend on place 
settings? We do not miss 
information on the rewritten 
labels. So the answer to this 
question is Avery will spend 
$180.00 on place settings.

Reasoning

…
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