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Chain-of-Thought Prompting (CoT)

Chain-of-Thought Prompting Elicits Reasoning in Large Language Models, NeurIPS 2022
Emergent Abilities of Large Language Models, Transactions on Machine Learning Research, 2022

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

CoT
reasoning 
processes
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However, when it comes to complex problems…

Solution:
(Step 1) Find 9:45 A.M. on the schedule.

(Step 2) The next stop is Whale Watch Harbor at 10:15 A.M.

(Step 3) The earliest she can get to Surfing Beach is 12:00 P.M. The 
answer is 12:00 P.M.

GPT-3
(text-davinci-002)

Question: Look at the following schedule. Haley is at Ocean City at 
9.45 A.M. How soon can she get to Surfing Beach?
Options: (A) 1:45 P.M. (B) 12:00 P.M. (C) 10:30 A.M. (D) 12:15 P.M.

Table:

PromptPG: Dynamic Prompt Learning via Policy Gradient for Semi-structured Mathematical Reasoning, ICLR 2023
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LLM Agents for Tool Use
How to compose these numerous 
tools to tackle complex tasks?

Tool-Augmented LLMs (LLM Agents)!
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Chameleon: Plug-and-Play Compositional Reasoning
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Chameleon: Module Inventory and LLM Planner

Query

Response

LLM Planner

Program 
Generator

Program 
Verifier

Program 
Executor

Answer 
Generator

Table 
Lookup

LLM planner: generate a 
program to compose tools by 
natural language instructions

Module inventory: LLM models, off-the-shelf vision models, web search 
engines, Python functions, and rule-based modules 
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Which animal’s skin is adapted
for survival in cold places? 
(A) Eurasian lynx 
(B) Thorny Devil

Chameleon for Science Question Answering
Analyze the advertisement to determine which persuasive appeal is used. The 
ad mentions that Earthzy paper plates carry the Sierra Club seal of approval. 
This implies that the product is environmentally friendly and has been endorsed 
by a reputable organization. This appeal is primarily based on the credibility 
and authority of the Sierra Club, which is an example of ethos (character).

- The question is about identifying the main persuasive appeal used in an advertisement. 
- There are three main types of persuasive appeals: ethos, pathos, and logos. 
- Ethos is an appeal to the speaker's or writer's credibility, character, or authority. 
- Pathos is an appeal to the audience's emotions, feelings, or sympathies. 
- Logos is an appeal to logic, reason, or rationality, using facts, statistics, or arguments. 

ethos (character)

[194, 21]: Earthzy paper
[244, 70]: plates now
[172, 112]: carry the Sierra
[231, 159]: Club seal of
[275, 198]: approval

Answer GeneratorSolution GeneratorKnowledge RetrievalText Detector

Which is the main persuasive 
appeal used in this ad?

(A) pathos (emotion) 
(B) ethos (character) 
(C) logos (reason)
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Answer GeneratorBing Search Solution GeneratorQuery GeneratorImage Captioner

(Response 1) Adaptations: Have a thick fur coat for insulation against the 
cold. In winter, the coat is white to provide camouflage against the ice and 
snow. In summer, when the snow has melted, they have a thin, dark grey 
or brown coat which provides camouflage against rock and vegetation. 
(Response 2) The polar bear is adapted to life in a cold climate Polar 
bears are well adapted for survival in the Arctic. Their adaptations 
include: a white appearance - as camouflage from prey on the snow... 

A polar bear is standing 
in the snow.

Animal skin adaptations for 
cold environments 

The context mentions that polar bears live in and around the cold 
Arctic Ocean, and their skin is adapted to help them survive in cold 
places. Out of the given options, neither the Eurasian lynx nor the 
thorny devil is mentioned in the context. However, the polar bear is 
mentioned as an animal with skin adapted for survival in cold 
places. Since the polar bear is not listed as an option, we must 
choose the most possible option from the given choices. The Eurasian 
lynx lives in colder regions compared to the thorny devil, which is a 
desert-dwelling reptile. Therefore, the answer is A. 8



Chameleon for Mathematical Reasoning
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This table shows the number of miles Wanda hiked each day on 
her camping trip. The median is the middle value in a set of data 
when the data is arranged in order. To find the median, the data 
must be arranged in order from least to greatest (or greatest to 
least), and then the middle value(s) is/are determined.

Answer Generator

Knowledge Retrieval

Program Generator

Program Verifier

Program Executor

Wanda went on a camping trip 
and logged the number of miles 
she hiked each day. What is the 
median of the numbers?

miles_hiked = [10, 9, 10, 5, 9]
miles_hiked = sorted(miles_hiked)
middle1 = (len(miles_hiked) - 1) // 2
middle2 = len(miles_hiked) // 2
ans = (miles_hiked[middle1] + miles_hiked[middle2]) / 2

ans = 9.0

Miles hiked
Day Miles

Sunday 10
Monday 9
Tuesday 10

Wednesday 5
Thursday 9

Look at the following schedule. When does 
the bus depart from the train station?
(A) 12:35 P.M. (B) 1:10 P.M. 
(C) 1:10 P.M. (D) 10:45 A.M.

Bus schedule
Location Arrive Depart
stadium 10:20 A.M. 10:25 A.M.
park 10:35 A.M. 10:45 A.M.
hotel 11:10 A.M. 11:15 A.M.
airport 12:05 P.M. 12:10 P.M.
train station 12:25 P.M. 12:35 P.M.
bus station 1:10 P.M. 1:10 P.M.

12:35 P.M.Answer Generator

Row Lookup

Solution Generator

Location Arrive Depart
train station 12:25 P.M. 12:35 P.M.

(Step 1) Find the train station on the schedule. Find the departure
time for the train station.

(Step 2) Train station: 12:35 P.M. The bus departs from the train 
station at 12:35 P.M. 

(Step 3) The answer is 12:35 P.M.

Chameleon
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Experimental Results from Chameleon 

Existing methodsOurs

+17.0%

ScienceQA TabMWP

Fine-tunedFew-shotOurs (few-shot)
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Transition Graphs from Chameleon

The LLM planner, mimicking our human 
brains, is able to make good decisions on 
how to sequence tools in a few-shot setup.

ScienceQA TabMWP 11



High Impacts of Chameleon

Best Weekly AI Paper 
(by AlphaSignal, 1st in 1682 = 0.06%)

Open-Source Contribution
(Top trending program in May 2023)

High Research Impact
(Cited 100+ after May 2023)

High Feedback in the Community
( “GROUND-BREAKING FRAMEWORK”)

https://www.youtube.com/watch?v=EWFixIk4vjs

WorldofAI
30K 
subscribers

10K views Apr 22, 
2023

🥇🥇 Thi s  We e k' s  Top 5 AI  Pa pe r s
Fresh out the neural network. Our model analyzed and ranked 
1000+ 
papers to provide you with the following summary. Enjoy!

📄📄 TOP PUBLI CATI ONS
Chameleon: Plug-and-Play Compositional Reasoning with 
Large Language Models

Sc or e :  9. 9

lupantech / chameleon-
llm

10+ Invited Talks

84 970
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https://alphasignalai.beehiiv.com/p/weeks-top-5-ai-papers?utm_source=alphasignalai.beehiiv.com&utm_medium=newsletter&utm_campaign=this-week-s-top-5-ai-papers
https://www.youtube.com/watch?v=EWFixIk4vjs
https://www.youtube.com/watch?v=EWFixIk4vjs
https://www.youtube.com/watch?v=EWFixIk4vjs


Thank you!
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