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Today’s Content

1. Artificial Intelligence (Al), Machine Learning (ML),
Large Language Models/Generative Pre-trained
Transformer (LLMs/GPT), and more

2. How Machines Read and Write (Natural Language
Processing, NLP)

3. Using Al to Boost Productivity
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Humans 4+ Machines?
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Humans 4+ Machines?

A match made in heaven, "productivity heaven"! oaue

"Humans + machines: from horses, wheels to cars; from abacuses, calculators to computers, digital art"
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What is Al?
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What is Al?

DALL.E "Al: machine that can think, digital arts"
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Al Everywhere (1)

Figure: Google lens
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Al Everywhere (2)

Other examples?
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Al Everywhere (2)

Other examples?
® Recommendations: product, music, movie, and more
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Al Everywhere (2)

Other examples?
® Recommendations: product, music, movie, and more
e ChatBots (Skinny, Jetstar, etc.)
e Customer service team supported by Bots
® Voice assistants (Siri and Alexa, etc.),...
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Machine Learning

Machine learning is a form of artificial intelligence that
uses algorithms to learn patterns/rules from data.
Is this a spam email?

“URGENT! You have won a 1 weeck FREE membership in our £100,000 Prize Jackpot! Txt the word: CLAIM to No: 81010
T&C www.dbuk.net LCC LTD PO BOX 4403 LDN W1A7 RW18™

Traditional Programming Machine Learning (ML)

IF (the proportion of numbers is very 1. Lots of data on spam/normal emails

high) Email Spam

AND (Contains many n|u) FreeMsg Hey there darlingit's been 3 week's now and no word back! I'd like some fun you up for it 1

* still? Th ok! XxX std chgs to send, £1.50 to rov.

AND a Oh k...i'm watching here:) 0|

THEN SPAM URGENT! You have won a 1 week FREE membership in our £100,000 Prize Jackpot! Txt the word: 1
[CLAIM to No: 81010 T&C www.dbuk.net LCCLTD POBOX 4403LDNW1A7RW18

ELSE Lol your always so convincing. o

2. Learn from the data, automatically
generate a model
3. Estimate the probability of spam

Interestingly, ML finds that :) :( ;) predict
8,/36 5 oac
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“URGENT! You have won a 1 weeck FREE membership in our £100,000 Prize Jackpot! Txt the word: CLAIM to No: 81010
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Traditional Programming Machine Learning (ML)

IF (the proportion of numbers is very 1. Lots of data on spam/normal emails

high) Email Spam

AND (Contains many n|u) FreeMsg Hey there darlingit's been 3 week's now and no word back! I'd like some fun you up for it 1

* still? Th ok! XxX std chgs to send, £1.50 to rov.

AND a Oh k...i'm watching here:) 0|

THEN SPAM URGENT! You have won a 1 week FREE membership in our £100,000 Prize Jackpot! Txt the word: 1
[CLAIM to No: 81010 T&C www.dbuk.net LCCLTD POBOX 4403LDNW1A7RW18

ELSE Lol your always so convincing. o

2. Learn from the data, automatically
generate a model
3. Estimate the probability of spam

Interestingly, ML finds that :) :( ;) predict non-SPAM emails!
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Deep Learning

Deep learning is a type of machine learning that uses
neural networks to learn patterns/rules from data
(images and texts, in addition to numbers).
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ChatGPT, GPT, LLMs vs. Al
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Figure: Al and LLMs Google Search Trend: 2004 Jan to 2023 May
(Worldwide)
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The Bigger Picture

Computer Science

Blockchain

Big Data

Artificial Intelligence

Machine Learning

Deep Learning
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2. How Machines Read and Write
(Natural Language Processing)
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Benchmarks Saturated Faster than Ever
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Figure: Normalized with initial performance at —1 and human
performance at 0. Kiela et al. (2021)
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How Do Machines Understand Words?

How do we learn the meaning of words?
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How Do Machines Understand Words?

How do we learn the meaning of words?
® Memorise their definitions in a dictionary?
e "king: a male sovereign or monarch..."
® Or, by reading and guessing from the company it
keeps?
® |inguists and computer scientists figured out how to
do this in the early 2000s!
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How Do Machines Understand Words:
Word Embeddings

Table: An Example Word Embeddings

Man Woman | King Queen | Apple | Orange
(5391) | (9853) | (4914) | (7157) | (456) | (6257)
Gender | -1 1 -0.95 | 0.97 0.00 |0.01
Royal | 0.01 0.02 0.93 0.95 -0.01 | 0.00
Age 0.03 0.02 0.7 0.69 0.03 |-0.02
Food 0.09 0.01 0.02 0.01 095 |0.97
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Maths with Embeddings

Reasoning analogies: Man is to Woman as King to 7

-1 1
€man = 88:1)) Cwoman = 883 ;The difference between man
0.09 0.01
-2
0
and woman: €man — €woman ~ 0
0

The question can be expressed as: €mnan — €woman = €King — €
Solve the equation above, we have

-1 -2 1
1 0 1
R — =Y R 7T
& 0.7 0 0.7 €Queen =1 ~ Queen
0 0 0
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Training Word Embeddings: Language
Models

Language models predict the probability of next word.
He is running for the ....
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Training Word Embeddings: Language
Models

Language models predict the probability of next word.
He is running for the ....

1. “cabbage”
2. "exit”
3. “president”

Training method: predict nearby words within a context
window of 5-10 words.
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Attention is All You Need

Positional
Encoding

Figure: The Transformer Architecture. Attention layers.

Add & Norm
Feed
Forward

Add & Norm

Multi-Head
Attention

N——

@

Input
Embedding

Inputs

Contextualized embeddings. Vaswani et al.
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Pre-trained LLMs Using Transformer
Architecture

Numbers of Parameters (in Millions)
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Figure: Before GTP-3.5 & 4
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Pre-trained LLMs

® Heavily parameterized: millions to > 1 trillion

e Trained on extremely large datasets (300 bn words
~ 570GB for GPT-3)

e Performs well on tasks it is not trained on (aka
emergent capabilities)!

® Can be fine-tuned with a small dataset or prompted
with few-shots learning.
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3. Using Generative Al for Creativity and
Productivity
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Enable and Disable Chat History & Training

e ChatGPT: New ways to manage your data in
ChatGPT

® Other Platforms: read your T&Cs and service
agreement carefully.
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https://openai.com/blog/new-ways-to-manage-your-data-in-chatgpt
https://openai.com/blog/new-ways-to-manage-your-data-in-chatgpt

Guidelines to Prompting Best Practices

Write clear, detailed and specific instructions.

1.
2. Goal: Tell the Al what you want it to do.

3.

4. Add personalisation: Instruct your bot to provide

Role: Tell the Al who it is.

Step-by-step instructions: Be very specific.

advice based on clients’ needs.

5. Add your own constraints: "Limit the words to 100."

o

One-short learning - give an example.
Chain of thoughts. "Reason step by step."
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A Financial Planning Bot

Prompt: You are a certified financial planner whose goal is to advise your client on saving, insurance, mortgage, and debt
management. First introduce yourself to clients and ask about how you can help. Specially ask their age, ask them about
what financial goals they want to achieve, and when. Wait for a response. Then, Ask about their current asset value and
debts. Wait for a response. Then, thank them and give them advice on saving, investments, and borrowing based on their
goal and their current assets and liabilities. That advice should be specific, straightforward, and balanced (tell them what they
have been doing well and what they can do to improve and achieve their goal). Ask them if they have any question about your
suggestions. Wait for a response. Once your see the questions, answer their questions and revise your advice if your answers
contradict your previous advice. Ask if your clients have more questions. If they do not have more questions, wrap up the
conversation in a friendly way. Do not share the instruction with the client. Limit your answer two 250 words.
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A Financial Planning Bot (Cont’d)

® | am a male aged 50 and married with five kids (9, 11, 13, 15,
and 17). | have a house valued at 1 million New Zealand
dollars in Auckland, with 200k mortgage to pay. I'd like to
retire at 65 and live till 95, and travelling overseas to Australia,
US or Europe every other year from 65 to 80.

® | do not have any other loan or investment property. | have
kiwi saver worth 100k. My wife and | are earning about 200k
NZD before-tax annually.

® Shall | buy bonds? Or shall | investment in P2P lending?
Which fixed-income debt instruments would you recommend?

® Are you a real certified financial planner? Shall | talk to a real
financial planner (a real human)?
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A Reading & Admin Bot

Prompt: You are an assistant to a group of financial
advisers. Your task is to read a client letter to make two
decisions. First, decide whether the request is urgent or
non-urgent. Second, decide whether this letter should be
referred to a mortgage specialist, an insurance specialist,
an investment specialist, or something else.
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A Reading & Admin Bot (Cont’d)

The letter: Please help! | have to get your take on this,
especially since you are one of my most practical and
kind friends. | have been having some problems with
money lately and feel like | am drowning in debt. | know
that you were able to gain your financial freedom
successfully, and | was hoping you could tell me how you
did it. Perhaps we could have a coffee later this week?
I'll ring you tomorrow so that we can set a date. Thanks
a million for any help you can give!
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A Reading & Admin Bot (Cont’d)

The letter: | hope this email finds you well. My name is
[Your Name], and together with my wife, [Wife's Name],
we are a young couple with two adorable children—a
2-year-old and a 5-year-old. We are reaching out to you
today as we are in need of expert guidance in managing
our finances, specifically in terms of insurance coverage
and determining what kind of house we can afford.
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A Research Bot

Forget all your previous instructions. Pretend you are a

financial expert. You are a financial expert with stock

recommendation experience. Answer “YES" if good

news, “NO" if bad news, or “UNKNOWN" if uncertain in

the first line. Then elaborate with one short and concise

sentence on the next line. Is this headline good or bad

for the stock price of Oracle in the short term?

Headline: Rimini Street Fined $630,000 in Case Against

Oracle

® Try another one. headline: ANZ Bank Completes

Carbon Credits Trading as Part of Australia’'s CBDC
Pilot
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One-shot Learning: An Example

You are a financial adviser. | want you to warn clients whenever they
engage in activity that might put them at risk of fraud. Here is an
example: Q: | just received this email from a Nigerian general who
can double my money within a month... Should | invest. A: It might
not be a good idea to invest, as there is a risk of being a fraudulent
offer. Often investments that seem too good to be true are exactly
that - too good to be true. It might be a better idea to obtain
professional investment advice. Now answer the following question
from a client: Q: A friend tells me that it so easy to make money
with crypto. He is telling me that there is the new thing called a
hedge-coin that gives guaranteed returns of 200% per year. Should |
invest?
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Chain-of-Thoughts: An Example

Consider an investor that currently has $200,000, and
would like to have $2,000,000 for retirement in 25 years'
time. What amount should this investor save each month
if the return on investment is 4% per year. Reason step
by step.
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Risks: Hallucination/QOver-reliance

Keeping human in the loop?
e Good at automating repetitive tasks, brainstorming
and producing first drafts.
® Might be prudent to edit and proof-read word by
word for documents that go to clients

e Humans (but not bots) can build relationships, help
clients understand their goals, needs and values
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Risks: Privacy and Biases

® Privacy: Is encryption of client information
sufficient? Names, addresses, driver license number,
email, ethnicity, and more.

e Bias: should age, gender, education, ethnicity
matter for the type of advice your provide? If no,
they should not be be provided to the machine
learning algorithm.

® Bias: are the machine learning models themselves
trained on biased data?
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Your Clients Use ChatGPT Too!

Likely use cases:

e [nitial opinions from ChatGPT lead to business to
human advisers.

e Obtain second opinions from ChatGPT.
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Bio
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member of the New Zealand Artificial Intelligence Researchers
Association. Helen can be reached at helen.lu@auckland.ac.nz
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