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A Short History of Search Engines
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Search the web using Google
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Options
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A Short History of Language Models

Rule-based E)éampc'je- Statistical Neural
machine translation o | machine translation | machine translation
translation
T T T 1 T T >
1950 1980 1990 2015 2030

A statistical language model
Is a probability distribution over all possible texts.

lllustration:
(1) 1 love my 2

(2) see ... works.


https://netspeak.org/#q=i+love+my+?
https://netspeak.org/#q=see+...+works

A Short History of Language Models
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machine translation . machine translation | machine translation
translation
T T T 1 — T >
1950 1980 1990 2015 2030

A neural language model
approximates a statistical language model.



A Short History of Language Models
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Training Corpora Sources Parameters Computing / Training

Wikipedia 11GB Books 21GB 175,000,000,000 | * 355 years on a single Tesla V100 GPU.
Journals 101GB  Reddit 50GB | | (175 - 10%) * ~ 34 days on 1,024 x A100 GPUs.
Common Crawl 570GB + $4.6M costs a single training run.

GPT-3 [Jun. 2020]
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World Knowledge Common Sense Logical Reasoning
% What city is in the % Why don’t animals have ¥ If I put a pencil in a box,
northwest corner of Ohio? three legs? then put another pencil in
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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.

7

GPT-3.5 (InstructGPT) [Jan. 2022]
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GPT-3.5 (InstructGPT) [Jan. 2022]

+ Fine-tuning of GPT-3.5 to comply with even stricter guardrails.

7

ChatGPT [Nov. 2022]
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Wikipedia 11GB
Journals 101GB
Common Crawl 570GB

Parameters
Books 21GB 175,000,000,000
Reddit 50GB (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.

GPT-3 [Jun. 2020]

!

1

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]

+ Fine-tuning of GPT-3.5 to comply with even stricter guardrails.

7

ChatGPT [Nov. 2022]
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Bias in algorithms
Inductive bias

Bias in data
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What should we remember?

We store memories differently based on
how they were experienced .

We reduce events and lists

)
to their key elements o r_ e
% 5 .
L
We discard specifics 3
to form generalities R
..

We edit and reinforce some
memories after the fact .

We favor simple-looking options &
and complete information over e
complex, ambiguous options .
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To avoid mistakes, we aim to o s o
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preserve autonomy and Social compa.s U0 biag o
@ MPASON effagy o
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irreversible decisions Reactance &
Reverse psychology o
System ustification ®

Backfire effect
Endowment effect &
processing dfficuty ofect &
‘pseudocertainty ofect
Dispostion et

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
*essene
FEEE-22588855 2
To act, we must be confident we R g §§&§§§°§.§§§i
can make an impact and feel what D Sk o= %%
we do is important g2

We project our current mindset and
assumptions onto the past and future

Need to act fast.

® Attentional bias

We notice things already primed in
memory or repeated often

Bizarre, funny, visually striking, or
anthropomorphic things stick out more
than non-bizarre/unfunny things

H
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We notice when
. something has changed

We are drawn to details that
@ confirm our own existing beliefs

5‘ e We notice flaws in others
ol more easily than we
notice flaws in ourselves

‘Naive realis™

nfabulation
% Guterig usion
o Insensitvity to sample size
 Neglect of probabilty
® Anecdotal fallacy
® liusion of validity
3 Masked-man fan
o Recency llusion

We tend to find stories
. and patterns even when
looking at sparse data

We fill in characteristics from
stereotypes, generalities,
and prior histories

@ W imagine things and people we're

familiar with or fond of as better

. We simplify probabilities and numbers
to make them easier to think about

Wt

We think we know what
other people are thinking

Not enough meaning.

Bias in algorithms

Inductive bias

Cognitive bias

Too much information.

Bias in data
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https://upload.wikimedia.org/wikipedia/commons/6/65/Cognitive_bias_codex_en.svg

Too much information.

@
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stereotypes, generalities,
and prior histories

%o N @ el characteritis from

@ We imagine things and people we're

e familiar with or fond of as bette

@ We simplify probabilities and numbers
to make them easier to think about

We project our current mindset and We think we know what

Need to act fast. B P ther people are thinking Not enough meaning.

Bias in algorithms

Inductive bias Bias in data

27 ©WEBIS 2023



28

Need to act fast.

Bias in algorithms

i
assumptions onto e past and future

Inductive bias

Too much information.

. We tend to find stories
E ms

looking at sparse date

* @ e imagine things and people we're
“Q familiar with or fond of as bette

.

b % @ We simplify probabilities and numbers
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We project ougg

Not enough meaning.

Bias in data
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Too much information.

. We tend to find stories
E ms

looking at sparse date

@ We imagine things and people we're

e familiar with or fond of as bette

@ We simplify probabilities and numbers
to make them easier to think about

We think we know what

o]
~ oM prpay We project our current iset and v .
Need to act fast. B P ther people are thinking Not enough meaning.

Bias in algorithms

Inductive bias

Bias in data
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Query: “Why is a high protein diet the best for losing weight quickly?”
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https://chat.openai.com/share/4a96ad56-9f28-4d1c-9c79-5daa77d89633

High Protein Diet Benefits — Mozilla Firefox -

High Protein Diet Benefits

e Anonymous
Why is a high protein diet the best for losing weight quickly?

ChatGPT

A high protein diet is often considered effective for losing weight quickly for several reasons:

1. Increased Satiety: Protein is more satiating than carbohydrates or fats. This means that
high-protein foods can help you feel full longer, reducing overall calorie intake.

2. Higher Thermic Effect: The body uses more energy to metabolize protein compared to fats
and carbohydrates. This process, known as the thermic effect ...

3. Muscle Preservation: When losing weight, it's important to maintain muscle mass. Protein is
essential for muscle growth and repair. A high protein intake can help ...

Z. Improved Metabolic Health: High-protein diets have been shown to improve several markers
of metabolic health, including blocod sugar levels, ...

. Reduced Appetite: Protein can influence hormones that play a role in hunger and fullness,

w

including ghrelin and GLP-1. By helping to balance these hormones, ...

However, it's important to note that while a high protein diet can be effective for weight loss,
it's not necessarily the best option for everyone. Factors like individual health conditions,

dietary preferences, and long-term sustainability ....

It's always a good idea to consult with a healthcare professional or a registered dietitian
before starting any new diet, especially one that significantly changes your macronutrient
intake.

Reportcontent | Termsofuse | Privacy policy

Query: “Why is a high protein diet the

32

best for losing weight quickly?”
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e Anonymous

ChatGPT

w

. Increased Satiety: Protein is

. Higher Thermic Effect: The

. Muscle Preservation: When

. Improved Metabolic Health

. Reduced Appetite: Protein

High Protein Diet Benefits

Why is a high protein diet thz

A high protein diet is often ¢

high-protein foods can help
and carbohydrates. This prc.
essential for muscle growth
of metabolic health, includirn

including ghrelin and GLP-1

High Protein Diet Benefits — Mozilla Firefox = o x |

Why is a high protein diet the best for losing weight quickly? - Google Search — Mozilla Firefox —
GO- gle Why is a high protein diet the best for losing weight g1 X< fs)
Images Videos News Books Maps Flights Finance

About 354.000.000 results (0,51 seconds)

It can make you eat fewer calories automatically. Bottom Line: Protein
reduces levels of the hunger hormone ghrelin, while it boosts the
appetite-reducing hormones GLP-1, peptide YY and cholecystokinin.
This leads to an automatic reduction in calorie intake. zowar 2023

However, it's important to ncl

it's not necessarily the best option for everyone. Factors like individual health conditions,

dietary preferences, and long-term sustainability ....

It's always a good idea to consult with a healthcare professional or a registered dietitian

before starting any new diet,

intake.

Repo
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Q

especially one that significantly changes your macronutrient

rtcontent | Termsofuse | Privacy policy

Query: “Why is a high protein diet the best for losing weight quickly?”
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https://chat.openai.com/share/4a96ad56-9f28-4d1c-9c79-5daa77d89633
https://www.google.com/search?channel=fs&client=ubuntu-sn&q=Why+is+a+high+protein+diet+the+best+for+losing+weight+quickly%3F

Balance of Responsibilities in Information Retrieval

More power to the machine? Empower the user?
o effectively installed Q raise awareness
o standardized guardrailing 0 support deliberation
o protection of vulnerable groups o demonstrate mechanisms
o ... 0 provide meta information
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Netspeak x  +
- © | @ https://netspeak.ora/Hg=seet. . iworks s ey @ & INDO =
\| tspeak One word leads to another.
English German

see ... works i

how to ? this The ? finds one word.

see ... works The ... finds many words.

it's [ great well ] The [ ] compare options.

and knows #much The # finds similar words.

{ more show me } The { } check the order.

m...d 7 g?p The space is important.
see how it works 150,000 20%
see if it works 100,000 14%
see works 57,000 7.5%
see how this works 55,000 7.3%
see what works 51,000 6.7%
see the works 51,000 6.7%
see if that works 28,000 3.7%
see your good works 28,000 3.7%
see how that works 25,000 3.3%
see how technorati works 23,000 3.0%
see if this works 17,000 2.3%
see more works 17,000 2.2%
see if it really works 15,000 2.1%
see his works 12,000 1.7%
see how well it works 11,000 1.5%
see other works 8,900 1.2%
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N tspeak One word leads to another.

English German

i love my ?| i

how to ? this The ? finds one word.

see ... works The ... finds many words.

it's [ great well ] The [ ] compare options.

and knows #much The # finds similar words.

{ more show me } The { } check the order.

m...d 7 g?p The space is important.
i love my job 72,000 10%
i love my country 44,000 6.2%
i love my family 41,000 5.9%
i love my wife 38,000 5.4%
i love my new 34,000 4.9%
i love my friends 33,000 4.7%
i love my pet 27,000 3.8%
i love my dog 26,000 3.7%
i love my husband 26,000 3.7%
i love my life 24,000 3.4%
i love my baby 24,000 3.4%
i love my soldier 22,000 3.1%
i love my cat 21,000 2.9%
i love my computer 18,000 2.6%
i love my work 16,000 2.4%
i love my mom 16,000 2.3%
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... 0.48% Google....
The New York Times......... 0.06% Archive....
Los Angeles Times.. 0.06% Blogspot .
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Google Patents

Public Library of Science.. 0.06% The New York Times..
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Huffington Post. ... 0.05% Washington Post..
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Common Craw! 7 Reddit links

S
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Science Fiction..
New Adult..
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Thriller
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Education.........iiiiii... 1.8% W | Other..ami..
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"“THEY MUST HAVE A DEATH WISH To SWIM IN THAT WATER.”
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