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1. One-Sentence Contribution
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2. Problem & Motivation

D @I HNE FofEiH S8

ZE (Arithmetic Reasoning)
Z=E (Common Sense Reasoning)
Z& (Symbolic Reasoning)
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Standard Prompting

Model Input \
Q: Roger has 5 tennis balls. He buys 2 more cans of

tennis balls. Each can has 3 tennis balls. How many
tennis balls does he have now?
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A: The answer is 11.

Q: The cafeteria had 23 apples. If they used 20 to
make lunch and bought 6 more, how many apples

do they have? j

Model Output )

A: The answer is 27. x
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3. Core Mechanism

Prompt
/ Few Shots
Ex Question :

Chain of Thought + Answer :
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3. Core Mechanism (paper example)

Standard Prompting
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Chain-of-Thought Prompting
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. Key Result: Arithmetic Reasoning

—— Standard prompting
—&— Chain-of-thought prompting
- = Prior supervised best
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Model scale (# parameters in billions)
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5. Weakest Assumption & Limitations

_ _ - QUESTION: There are 36 penguins sunbathing in the snow. One-third of them jump in and swim in the ocean.
(o X =] O,II A.I §I. (0] al. J-l_l-x F Another one-third go inside the cave to eat their dinner. How many penguins are still left sunbathing?
R MODEL ANSWER (CORRECT BY CHANCE): There are 36 penguins. One-third of them jump in and swim in
the ocean. So that is 12 penguins. Another one-third go inside the cave to eat their dinner. So that is 12 penguins.
The answer is 12.
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QUESTION: John has 2 houses with 3 bedrooms each. Each bedroom has 2 windows each. There are an
additional 4 windows in each house not connected to bedrooms. How many total windows are there between the
houses?

MODEL ANSWER (CORRECT BUT UNDERSPECIFIED STATEMENTS): There are 2 houses with 3 bedrooms
each. Each bedroom has 2 windows each. So there are 2 x 3 = 6 windows in each house. There are an additional
4 windows in each house not connected to bedrooms. So there are 4 + 4 = 8 windows in each house. So there are
6 x 2 = 12 windows in each house. So there are 12 + 8 = 20 windows in both houses. The answer is 20.
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QUESTION: If Ann is 9 years old and her brother is twice her age, how old will her brother be in 3 years?

2~
= 6 MODEL ANSWER (CORRECT BUT UNRELATED STATEMENT): Ann is 9 years old. Her brother is twice her
=24 aoF © 0O ;l ~ I:l-O_” Cls |_ | age. So her brother is 18 years old. In 3 years, she will be 12. So her brother will be 18 + 3 = 21 years old. The
AN ) T L0 LSSk A

answer is 21.
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QUESTION: A local gas station is selling gas for $3.00 a gallon. An app company is offering $.20 cashback per
gallon if you fill up at this station. If someone buys 10 gallons of gas, how much with their gas be, after the
cashback rewards?
[__l-[]-l Xl 437H Ell_l- A|—%|'O | le')g ot MODEL ANSWER (CORRECT BUT IMPERFECT EQUATION): The gas is originally 3 dollars per gallon. If
. =l A< — _ you buy 10 gallons, that is 3 x 10 = 30 dollars. If you get 20 cents off per gallon, that is 20 x 10 = 2 dollars. So
Mel Z£0|0f| =5t &0 2 A the total is 30 - 2 = 28 dollars. The answer is 28 dollars.
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6. Connection: Zero-shot CoT

Zero-shot CoT
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“Let’s think step by step.”
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® Zero-shot = Zero-shot-CoT ® Zero-shot = Zero-shot-CoT ® Zero-shot = Zero-shot-CoT
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() MultiArith on Original GPT-3  (b) MultiArith on Instruct GPT-3 (c) GMS8K on PaLM

Figure 3: Model scale study with various types of models. S: text-ada-001, M: text-babbage-001, L:
text-curie-001, XL: text-davinci-002. See Appendix A.3 and E for the detail.
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7. Connection: CoT — o1 — GPT-5
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