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©1999 Google Inc.
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A Short History of Language Models
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Rule-based

machine translation
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Statistical

machine translation

A statistical language model

is a probability distribution over all possible texts.

Illustration:

(1) i love my ?

(2) see ... works.
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Training Corpora Sources

Wikipedia 11GB Books 21GB

Journals 101GB Reddit 50GB

Common Crawl 570GB

Parameters

175,000,000,000

(175 · 109)

Computing / Training

• 355 years on a single Tesla V100 GPU.

• ≈ 34 days on 1,024 x A100 GPUs.

• $4.6M costs a single training run.

|








y

|

GPT-3 [Jun. 2020]
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World Knowledge

What city is in the

northwest corner of Ohio?

Toledo is in the north-

west corner of Ohio.

Common Sense

Why don’t animals have

three legs?

Animals don’t have three

legs because they would

fall over.

Logical Reasoning

If I put a pencil in a box,

then put another pencil in

the box, what is in the

box?

Two pencils.
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+ Learn to follow instructions and to comply with answer policies.

(1) Fine-tuning of GPT-3 to follow instructions: 13,000 popular prompts with hand-written answers.

(2) Training of a reward model: 33,000 prompts with 4-9 answers, ranked from best to worse.

(3) Training of the fine-tuned GPT-3 model from Step (1) to follow the reward policy.

↓
GPT-3.5 (InstructGPT) [Jan. 2022]
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+ Fine-tuning of GPT-3.5 to comply with even stricter guardrails.

↓
ChatGPT [Nov. 2022]
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+ Fine-tuning of GPT-3.5 to comply with even stricter guardrails.
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Statistical bias

Inductive bias

Cognitive bias
Bias in algorithms

Bias in data
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Too much information. 

Not enough meaning.  Need to act fast.

 What should we remember? 

We reduce events and lists 

to their key elements 

We discard specifics 

to form generalities 

We edit and reinforce some 

memories after the fact 

We favor simple-looking options 

and complete information over 

complex, ambiguous options  

To avoid mistakes, we aim to 

preserve autonomy and 

group status, and avoid 

irreversible decisions   

To get things done, we tend 

to complete things we've 

invested time and energy in  

To stay focused, we favor the 

immediate, relatable thing in 

front of us  

To act, we must be confident we 

can make an impact and feel what 

we do is important  

We think we know what 

other people are thinking 
We project our current mindset and 

assumptions onto the past and future 

We simplify probabilities and numbers 

to make them easier to think about 

We imagine things and people we're 

familiar with or fond of as better 

We fill in characteristics from 

stereotypes, generalities, 

and prior histories  

We tend to find stories 

and patterns even when 

looking at sparse data 

We notice flaws in others 

more easily than we 

notice flaws in ourselves 

We are drawn to details that 

confirm our own existing beliefs 

We notice when 

something has changed

Bizarre, funny, visually striking, or 

anthropomorphic things stick out more 

than non-bizarre/unfunny things

We notice things already primed in 

memory or repeated often 

We store memories differently based on 

how they were experienced 

Statistical bias

Inductive bias

Cognitive bias
Bias in algorithms

Bias in data
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Too much information. 

Not enough meaning.  Need to act fast.

 What should we remember? 

We reduce events and lists 

to their key elements 

We discard specifics 

to form generalities 

We edit and reinforce some 

memories after the fact 

We favor simple-looking options 

and complete information over 

complex, ambiguous options  

To avoid mistakes, we aim to 

preserve autonomy and 

group status, and avoid 

irreversible decisions   

To get things done, we tend 

to complete things we've 

invested time and energy in  

To stay focused, we favor the 

immediate, relatable thing in 

front of us  

To act, we must be confident we 

can make an impact and feel what 

we do is important  

We think we know what 

other people are thinking 
We project our current mindset and 

assumptions onto the past and future 

We simplify probabilities and numbers 

to make them easier to think about 

We imagine things and people we're 

familiar with or fond of as better 

We fill in characteristics from 

stereotypes, generalities, 

and prior histories  

We tend to find stories 

and patterns even when 

looking at sparse data 

We notice flaws in others 

more easily than we 

notice flaws in ourselves 

We are drawn to details that 

confirm our own existing beliefs 

We notice when 

something has changed

Bizarre, funny, visually striking, or 

anthropomorphic things stick out more 

than non-bizarre/unfunny things

We notice things already primed in 

memory or repeated often 

We store memories differently based on 

how they were experienced 

Confir
m

atio
n b

ia
s

Statistical bias

Inductive bias

Cognitive bias
Bias in algorithms

Bias in data
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Too much information. 

Not enough meaning.  Need to act fast.

 What should we remember? 

We reduce events and lists 

to their key elements 

We discard specifics 

to form generalities 

We edit and reinforce some 

memories after the fact 

We favor simple-looking options 

and complete information over 

complex, ambiguous options  

To avoid mistakes, we aim to 

preserve autonomy and 

group status, and avoid 

irreversible decisions   

To get things done, we tend 

to complete things we've 

invested time and energy in  

To stay focused, we favor the 

immediate, relatable thing in 

front of us  

To act, we must be confident we 

can make an impact and feel what 

we do is important  

We think we know what 

other people are thinking 
We project our current mindset and 

assumptions onto the past and future 

We simplify probabilities and numbers 

to make them easier to think about 

We imagine things and people we're 

familiar with or fond of as better 

We fill in characteristics from 

stereotypes, generalities, 

and prior histories  

We tend to find stories 

and patterns even when 

looking at sparse data 

We notice flaws in others 

more easily than we 

notice flaws in ourselves 

We are drawn to details that 

confirm our own existing beliefs 

We notice when 

something has changed

Bizarre, funny, visually striking, or 

anthropomorphic things stick out more 

than non-bizarre/unfunny things

We notice things already primed in 

memory or repeated often 

We store memories differently based on 

how they were experienced 
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Cognitive bias
Bias in algorithms

Bias in data
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Too much information. 

Not enough meaning.  Need to act fast.

 What should we remember? 

We reduce events and lists 

to their key elements 

We discard specifics 

to form generalities 

We edit and reinforce some 

memories after the fact 

We favor simple-looking options 

and complete information over 

complex, ambiguous options  

To avoid mistakes, we aim to 

preserve autonomy and 

group status, and avoid 

irreversible decisions   

To get things done, we tend 

to complete things we've 

invested time and energy in  

To stay focused, we favor the 

immediate, relatable thing in 

front of us  

To act, we must be confident we 

can make an impact and feel what 

we do is important  

We think we know what 

other people are thinking 
We project our current mindset and 

assumptions onto the past and future 

We simplify probabilities and numbers 

to make them easier to think about 

We imagine things and people we're 

familiar with or fond of as better 

We fill in characteristics from 

stereotypes, generalities, 

and prior histories  

We tend to find stories 

and patterns even when 

looking at sparse data 

We notice flaws in others 

more easily than we 

notice flaws in ourselves 

We are drawn to details that 

confirm our own existing beliefs 

We notice when 

something has changed

Bizarre, funny, visually striking, or 

anthropomorphic things stick out more 

than non-bizarre/unfunny things

We notice things already primed in 

memory or repeated often 

We store memories differently based on 

how they were experienced 
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Statistical bias

Inductive bias

Cognitive bias
Bias in algorithms

Bias in data
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Too much information. 

Not enough meaning.  Need to act fast.

 What should we remember? 

We reduce events and lists 

to their key elements 

We discard specifics 

to form generalities 

We edit and reinforce some 

memories after the fact 

We favor simple-looking options 

and complete information over 

complex, ambiguous options  

To avoid mistakes, we aim to 

preserve autonomy and 

group status, and avoid 

irreversible decisions   

To get things done, we tend 

to complete things we've 

invested time and energy in  

To stay focused, we favor the 

immediate, relatable thing in 

front of us  

To act, we must be confident we 

can make an impact and feel what 

we do is important  

We think we know what 

other people are thinking 
We project our current mindset and 

assumptions onto the past and future 

We simplify probabilities and numbers 

to make them easier to think about 

We imagine things and people we're 

familiar with or fond of as better 

We fill in characteristics from 

stereotypes, generalities, 

and prior histories  

We tend to find stories 

and patterns even when 

looking at sparse data 

We notice flaws in others 

more easily than we 

notice flaws in ourselves 

We are drawn to details that 

confirm our own existing beliefs 

We notice when 

something has changed

Bizarre, funny, visually striking, or 

anthropomorphic things stick out more 

than non-bizarre/unfunny things

We notice things already primed in 

memory or repeated often 

We store memories differently based on 

how they were experienced 

A
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Statistical bias

Inductive bias

Cognitive bias
Bias in algorithms

Bias in data
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Too much information. 

Not enough meaning.  Need to act fast.

 What should we remember? 

We reduce events and lists 

to their key elements 

We discard specifics 

to form generalities 

We edit and reinforce some 

memories after the fact 

We favor simple-looking options 

and complete information over 

complex, ambiguous options  

To avoid mistakes, we aim to 

preserve autonomy and 

group status, and avoid 

irreversible decisions   

To get things done, we tend 

to complete things we've 

invested time and energy in  

To stay focused, we favor the 

immediate, relatable thing in 

front of us  

To act, we must be confident we 

can make an impact and feel what 

we do is important  

We think we know what 

other people are thinking 
We project our current mindset and 

assumptions onto the past and future 

We simplify probabilities and numbers 

to make them easier to think about 

We imagine things and people we're 

familiar with or fond of as better 

We fill in characteristics from 

stereotypes, generalities, 

and prior histories  

We tend to find stories 

and patterns even when 

looking at sparse data 

We notice flaws in others 

more easily than we 

notice flaws in ourselves 

We are drawn to details that 

confirm our own existing beliefs 

We notice when 

something has changed

Bizarre, funny, visually striking, or 

anthropomorphic things stick out more 

than non-bizarre/unfunny things

We notice things already primed in 

memory or repeated often 

We store memories differently based on 

how they were experienced 

Confir
m

atio
n b

ia
s

Query: “Why is a high protein diet the best for losing weight quickly?”
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Query: “Why is a high protein diet the best for losing weight quickly?”
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Query: “Why is a high protein diet the best for losing weight quickly?”
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Balance of Responsibilities in Information Retrieval

More power to the machine?

q effectively installed

q standardized guardrailing

q protection of vulnerable groups

q . . .

Empower the user?

q raise awareness

q support deliberation

q demonstrate mechanisms

q provide meta information

q . . .
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Wrap-Up

LLMsSearch

Query

[1]

[2]

[3]

[4]

[1]

[2]

[3]

[4]

Question

+ ⟹ ?Biases
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