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SIH is a Core Research Facility of the University of Sydney 
enabling excellence in computational and data-driven research 

through advanced digital infrastructure, expert data 
consultancy and analytics training

“

”

https://sydney.edu.au/sydney-informatics-hub

Sydney Informatics Hub

https://sydney.edu.au/sydney-informatics-hub
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Research Computing
• High performance computing 
• Bioinformatics & genomics
• Modelling & visualisation
• Computing training

Statistical Consulting
• 1-on-1 consultancy for 

HDR-level and above. 
• Experiment and survey 

design. 
• Statistical model 
development and testing
• Statistics training

Data Science & SWE
Consulting and project 
collaboration providing 

analysis & software 
development for data-driven 

research.

Consultation

Grant application 
support

Data Science, ML, 
modelling & analytics

Research compute 
platforms

Hacky Hour

Training

Sydney Informatics Hub
Empowering researchers with modern data & computational methods

https://sydney.edu.au/sydney-informatics-hub

https://sydney.edu.au/sydney-informatics-hub
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– What exactly is ChatGPT?

– Prompt Engineering

– How to use ChatGPT to do cool things

– Breaking & Improving ChatGPT

– What we should be worried about 

Overview
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Tools used in this talk

https://chat.openai.com/

https://sharegpt.com/

https://beta.openai.com/playground

https://jalammar.github.io/explaining-transformers/

https://jsfiddle.net/

https://www.r-project.org/

https://colab.research.google.com/

ChatGPT

ShareGPT

GPT-3

Ecco

JSFiddle

R

Google Collab

https://chat.openai.com/
https://sharegpt.com/
https://beta.openai.com/playground
https://jalammar.github.io/explaining-transformers/
https://jsfiddle.net/
https://www.r-project.org/
https://colab.research.google.com/
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What exactly is ChatGPT?
Brief overview of the anatomy of an AI chat bot
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What is ChatGPT?
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Language models

“For brekkie today I had a 
bacon and _____ roll.”

egg cat

Language Model
Training Data

research
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Models pick the responses they think are most likely

Prompt Model Response

Ecco Collab notebook

https://jalammar.github.io/explaining-transformers/

https://colab.research.google.com/github/jalammar/ecco/blob/main/notebooks/Ecco_Primary_Attributions.ipynb
https://jalammar.github.io/explaining-transformers/
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– Google researchers develop the Transformer model
– Vaswani et al (2017). Attention is All You Need.

– Google implements BERT, the first large language model
– Devlin et al (2019). BERT: Pre-training of Deep Bidirectional Transformers for 

Language Understanding.

– OpenAI dramatically scales up model size with GPT3
– Brown et al (2020). Language Models are Few-Shot Learners.

– OpenAI releases ChatGPT (Nov 2022)

A (very brief) history of large language models

https://huggingface.co/blog/bert-101

https://arxiv.org/abs/1706.03762
https://arxiv.org/abs/1810.04805
https://arxiv.org/abs/2005.14165
https://huggingface.co/blog/bert-101
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– BERT: ~110 million parameters

– GPT3: ~175 billion parameters
~1600 x larger!!!!

– Chinchilla ~70B parameters
–Only 0.4x the size??
– But trained on 5x the data!
– Roughly similar performance to PaLM (~540B parameters!)

Bigger is better?
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GPT3 → Codex → InstructGPT → ChatGPT
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GPT3 → Codex → InstructGPT → ChatGPT
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Prompt Engineering 101
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Different types of prompts

1. Simple, non-specific prompt

2. Specific and detailed prompt

3. In-context learning / Examples / Few-shot

4. Explain your working

5. Self ask
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Simple, non-specific prompt
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Specific and detailed prompt
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In-context learning / Examples / Few-shot
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Explain your working

https://ai.googleblog.com/2022/05/language-models-perform-reasoning-via.html

https://ai.googleblog.com/2022/05/language-models-perform-reasoning-via.html
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Self-ask

Train the model to ask itself:

• “Is other information required here?”
• “Do I need to answer another smaller question 

first to be able to answer the full question?”

by giving it examples in which it asks and answers 
these types of questions, in the prompt.
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How to use it to do cool things
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Summarizing information
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Can chatGPT support its claims? 

Completely made up 

Site exists, this article does not 

“Sorry, Page Not Found” 

This is a real paper✅

❌

❌

❌

chatGPT is great at making convincing looking but fake references!
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Refuting the premise (when it can)
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Explaining jargon
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Providing definitions, and writing MCQs

"The definition is aaaaalright... I have 
recommendations for improvement."

"Metagenomic samples could have no organism or a 
single organism within (usually not but anyway). You 
really don't know what you're collecting so it's not B.
I think C is most correct."
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Write code

Paste data 
from Excel 

Run code 
in R
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Improve code
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Explain code

“Sorry, Page Not Found” 

Correct explanation ✅

❌

Correct explanation ✅

hjust < 0 is actually 
to the right of the point 

Correct explanation ✅

Correct explanation ✅
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Translate code to 
another language

https://jsfiddle.net/q1dgbe9c/2/

…

https://jsfiddle.net/q1dgbe9c/2/
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Translate colloquial expressions to another language

https://shareg.pt/8C82hie

❌ ✅

🧙

https://shareg.pt/8C82hie
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Translate colloquial expressions to another language

❌
✅
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Literal vs actual 
translation

https://shareg.pt/I5nfVus

https://shareg.pt/I5nfVus
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Break down task into smaller steps
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Pot-luck statistical advice
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Pot-luck statistical advice

❌

✅
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Pot-luck statistical advice
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Pot-luck statistical advice

❌
Made-up results 
are incorrect
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Rewrite an email
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Instant API + database
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Instant API + database
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Add in exception 
handling
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Write code documentation
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Explain what it has done, 
and why
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Write tests for your code
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Breaking ChatGPT
Areas where the model struggles
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Haikus: 
Syllables are tough

4
7
5

5
7
5

5
8
5

✅

❌

❌

AI language models are trained on 
written text; however, syllables are an 
attribute of spoken language.
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Counting and simple math

✅

❌

Used to be pretty bad at math

Got upgraded to call a calculator 
but doesn’t always
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It isn’t a calculator

✅

❌
Correct answer is 
~64.81
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Anything after the model training date (Sept 2021)

✅
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Anything after the model training date (Sept 2021)

❌

True, but unhelpful
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Improving ChatGPT
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Integrate search:
Question: What is the favourite seafood of the University of Sydney deputy 
vice chancellor of research? 
Are follow up questions needed here: Yes. 
Follow up: Who is the University of Sydney deputy vice chancellor of research? 
Intermediate answer: Emma Johnston appointed new Deputy Vice-Chancellor 
(Research) - The University of Sydney.. 
Follow up: What is Emma Johnston's favourite seafood? 
Intermediate answer: “I love mussels,” Johnston says. “They are good because 
they are low on the food chain and you can eat as many as you like and grow 
some more.”.. 
So the final answer is: Mussels

Paper: https://ofir.io/self-ask.pdf
Code: https://github.com/ofirpress/self-
ask/blob/main/self-ask_plus_search-engine_demo.ipynb

https://ofir.io/self-ask.pdf
https://github.com/ofirpress/self-ask/blob/main/self-ask_plus_search-engine_demo.ipynb
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5.   Calendar (returns current date)

Integrate tools: Toolformer

1. Question Answering System

2. Calculator

3. Machine Translation

4. Wikipedia Search

https://arxiv.org/abs/2302.04761

https://arxiv.org/abs/2302.04761
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What we should be worried about
IP, privacy, academic integrity, & other concerns
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9 Academic integrity breaches generally
(2) Academic integrity breaches include, but are not limited to:

(j) inappropriately using digital or information technology
to complete an assessment task, including but not limited to: 

(j)(i) generating content using artificial intelligence; or 
(j)(ii) using paraphrasing or translation software to disguise

plagiarism, collusion, contract cheating or other academic 
integrity breach.

13 Contract cheating
(1) Subject to subclause 13(2), contract cheating may include:

(i) submitting an assessment which has been generated in whole or
part by artificial intelligence.

Use can violate academic integrity policy

New USyd Academic integrity policy as of Mon 20th Feb 2023

https://www.sydney.edu.au/policies/showdoc.aspx?recnum=PDOC2012/254

https://www.sydney.edu.au/policies/showdoc.aspx?recnum=PDOC2012/254
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But detection is fraught with dangers

https://platform.openai.com/ai-text-classifier

https://gptzero.me/

• Overall accuracy is low.

• Routine copy-paste use of the tool with simple prompt is relatively easy to 
detect.

• Any more advanced prompt, editing, or less-well known tool is almost 
impossible to detect.

• High risk of many false accusations of plagiarism or misconduct.

https://platform.openai.com/ai-text-classifier
https://gptzero.me/
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Whatever you enter into ChatGPT is now OpenAI's

They will absolutely use whatever you put in, as training data for their next model
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Who owns the content?
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What do the Terms of Service say?
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– OpenAI needed to build a smart filter to screen out offensive content.

– OpenAI engaged a contractor called Sama to develop this filter.

– Sama paid Kenyan workers $1.32 - $2 USD per hour to read and label 
content including details of murder, sexual abuse, suicide, and incest.

How ChatGPT was made

MODERN SLAVERY POLICY 2020, 8(5)

https://afrotech.com/kenyan-workers-openai-chatgpt

https://afrotech.com/kenyan-workers-openai-chatgpt


Page 62The University of Sydney

– Use it for brainstorming, bouncing ideas back & forth.

– Be sceptical, fact check answers!

– Only enter information or code that you are ok with OpenAI, 
or anyone who uses OpenAI’s tools having access to.

Suggestions for best practice
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Unlocking the potential 
of ChatGPT for your research

Dr. Henry Lydecker
Dr. Gordon McDonald

Feedback link!

https://redcap.sydney.edu.au/surveys/?s=FJ33MYNCRR&training=58&training_date=2023-02-23

https://redcap.sydney.edu.au/surveys/?s=FJ33MYNCRR&training=58&training_date=2023-02-23

