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A PROPOSAL FOR THE DARTMOUTH SUMMER RESEARCH PROJECT ON ARTIFICIAL INTELLIGENCE

J. McCarthy, Dartmouth College

M. L. Minsky, Harvard University

N. Rochester, LB.M. Corporation

C.E. Shannon, Bell Telephone Laboratories
August 31, 1955

‘We propose that 2 2 month, 10 man study of artificial intelligence be carried out during the summer of 1956 at Dartmouth College in Hanover, New Hampshire. The study 1s to proceed on the basis of the conjecture that every aspect of learning or any other feature of intelligence can in
principle be so precisely described that a machine can be made to simulate 1t. An attempt will be made to find how to make machines use language, form abstractions and concepts, solve kinds of problems now reserved for humans, and improve themselves. We think that a significant advance
can be made 1n one or more of these problems if a carefully selected group of scientists work on it together for a summer.
The following are some aspects of the artificial intelligence problem:
1 Automatic Computers

If a machine can do a job. then an automatic calculator can be programmed to simulate the machine. The speeds and memory capacities of present computers may be insufficient to simulate many of the higher functions of the human brain. but the major obstacle is not lack of machine
capacity, but our inability to write programs taking full advantage of what we have.

2 How Can a Computer be Programmed to Use a Language|

It may be speculated that a large part of human thought consists of manipulating words according to rules of and rules of conj From this point of view. forming a generalization consists of admitting a new word and some rules whereby sentences containing it imply and are
implied by others. This idea has never been very precisely formulated nor have examples been worked out.

3. Neuren Nets

How can a set of (hypott 1) neurons be d so as to form concepts. Considerable theoretical and experimental work has been done on this problem by Uttley, Rashevsky and his group. Farley and Clark, Pitts and McCulloch, Mmsky, Rochester and Holland, and others. Partial results
have been obtained but the problem needs more theoretical work.

4_Theory of the Size of a Calculation

If we are given a well-defined problem (one for which it is possible to test mechanically whether or not a proposed answer is a valid answer) one way of solving it is to try all possible answers in order. This method is inefficient, and to exclude it one must have some criterion for efficiency of
calculation. Some consideration will show that to get a measure of the efficiency of a calculation it is necessary to have on hand a method of measuring the complexity of calculating devices which in turn can be done if one has a theory of the complexity of functions. Some partial results on
this problem have been obtained by Shannon, and also by McCarthy.

5. Self- lmprovement
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Jurgen Schmidhuber
Annotated History of Modern Al and Deep Learning (2022) https://arxiv.org/abs/2212.11279
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KI als Tauschungsinstrument in der Wissenschaft

Im Anschluss an Thomas Bedorf

Dr. phil. Martin K. Seidel (Universitdt Freiburg i. Br.)

Abstract

Der sorliegend 2 - &

s inserhalb wi: Wt Mhmuﬂm
von Thomas Bedorf zur von Medi; und Erkenntois
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1V, Autorschaft und Verantwortung 5
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When your boss says you
can work from anywhere
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"YOU NEED TO SHUT UP!" — Karoline Leavitt's tweet against Drake Maye backfired spectacularly as
he read it aloud live on national television, capturing the attention of... See more
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"% “YOU NEED TO SHUT UP!" — The tweet attacking Kid Rock backfired spectacularly when The
Late Show host calmly read it aloud on live television, capturing national att... See more

¥ "YOU NEED TO SHUT UP!" — The tweet att@cking ERIC CLAPTON backfired spectacula
the legendary guitarist calmly read it out loud during a live performance, capt... See more

1Y 8 « Ny

“YOU NEED T0'SHUT UP!:2

One user on X wrote:

“She didn't need to shout — she just spoke the truth, and that was enough.”

In an era where debates often spiral into extremes, Greta Thunberg created a moment that made
people stop and think.

Not because it was loud —

but because it hit the point.

https://web.archive.org/web/20251220160940/https://www.facebook.com/search/top/?q=%22you%20n
eed%20t0%20shut%20up%22%20tweet%20backfired
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Abbildung 1: Plausibel, aber unwahr: Pfauenbatby.
generated. Screenshot.
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k Stock-Illus Peacock Baby"-Bilder: St Why the internet's drowning in fake c Stock-1llus
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Martin Bernklau wird Opfer der Kiinstlichen Intelligenz

KI-Chat macht Tubinger Journalisten zum
Kinderschander
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in this image, the lines again do not
converge on one point, revealing it to be a
fake
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-» Keine Tauschungsabsicht - gezielte Tauschungsabsicht
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zum Beispiel: zum Beispiel:

Clickbaiting Manipuliert

reiRerische Uberschriften Deep Fakes, gefalschte Fotos,
nachgemachte Websites

Satire / Parodie

Uberspitzte oder humoristische Darstellung

Aus dem Kontext gerissen
verklrzte Zitate, fehlerhafte Statistiken

Zeitungsente Frei erfunden
versehentliche Falschmeldung Liigen, Gerlichte

tendenzidse Behauptungen

https://www.bundesreqgierung.de/breg-de/aktuelles/was-ist-desinformation-1875148
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Countries whose data is not used in Al

.Countries whose data is used in Al ;_“

Countries are adjusted based
on the usage frequency of
their data. More than 60% of
data that feeds Al comes
from the USA.

Source: Internet Health Report 2022
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= Google Translate

Xa Text B Documents

HUNGARIAN - DETECTED  POLISH Pl .~ ENGLISH  POLISH  PORTUGUESE v
O szép. O okos. O olvas. O mosogat. 0 % She is beautiful. He is clever. He reads. ¥
épit. O varr. O tanit. O f6z. O kutat. O She washes the dishes. He builds. She
gyereket nevel. 0 zenél. 0 takarité. O sews. He teaches. She cooks. He's
politikus. O sok pénzt keres. 0 researching. She is raising a child. He
siiteményt siit. O professzor. 0 plays music. She's a cleaner. He is a
asszisztens. | politician. He makes a lot of money. She

is baking a cake. He's a professor. She's
an assistant.

All but two images for -
Perceived Gender: MMan MWoman = Ambiguous the keyword “Engineer
were of perceived men

High-paying occupations
LAWYE

POLITICIAN ENGINEER

human biases

Low-paying occupations systemic biases
JANITOR DISHWASHER FAST-FOOD WORKER CASHIER TEACHER S0CTAL WORKER HOUSEKEEPER

Fig. 1. The challenge of managing Al bias
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Composer: Creative and Controllable Image Synthesis with Composable Conditions
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20 Comparison of Generative Al Usage in Different Academic Fields
B Natural sciences, math, medicine, computer science
m Social sciences and humanities

251

Usage Frequency

Figure 5: Comparison of generative Al usage across different academic fields.

Griel3l et al. (2024): Generative Al in Academia: A Survey  of Students and Staff at the University of Tlbingen
https://publikationen.uni-tuebingen.de/xmlui/handle/10900/158473
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100+ Types of Services Used, Overall Students
; Mean Trust by Frequency of Usage Across Groups
—e— Natural sciences, medicine, mathematics, and computer science
% -== Social Sciences and Humanities
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Figure 14: Relation of trust and frequency of genAl usage across different academic fields.

Figure 15: Percentage of tasks for which students utilize genAl.
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Comment | Open access  Published: 24 February 2026

Against frictionless Al

Emily Zohar®, Paul Bloom 8 Michael Inzlicht

Communications Psychology 4, Article number: 39 (2026) | Cite this article

10k Accesses | 1 Citations | 136 Altmetric | Metrics

Al's greatest strength—removing friction from work and relationships—is also a liability.

Prioritizing outcome over process, it eliminates desirable difficulties that drive growth.
By subtracting effort from life, Al risks removing the struggles that teach us, the

loneliness that connects us, and the labor that makes life meaningful.
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Effort is essential for meaning

Artificial intelligence's removal of friction is extreme. While previous technological
advances such as washing machines and power steering removed excess friction
(tedious or insurmountable obstacles that offer little benefit for learning or meaning),
Al also strips away beneficial friction. Psychological research shows that effortiul
engagement strengthens learning and memory. When individuals struggle with tasks
such as wnting, problem-solving, or creative thinking, they develop deeper
understanding and greater skill. Al systems can generate polished outputs instantly,
potentially bypassing the cognitive processes that support learning.

"When Al does the difficult thinking for us, we may lose opportunities to build
competence and confidence,” says senior co-author Paul Bloom, professor of
psychology at Yale University and the University of Toronto. "Effort also enhances
meaning. It helps make achievements feel personal and significant. People tend to
value outcomes more when they have worked hard to achieve them.”

https://phys.org/news/2026-02-frictionless-ai-human-growth.html
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Thinkingis not only writing

Brian D. Earp, Anne-Sophle Guernon & Sebastlan Porsdam Mann

Generative artificial intelligence (Al) raises
valid concerns about the loss of cognitive
work embedded in scholarly writing. However,
universally dismissing Al-assisted drafting
mistakenly conflates writing with thinking
itself and reinforces existing inequitiesinwho
can transform theirideas into polished text.
Academic authorship should depend more on
the depth and creativity of human intellectual
engagement than on the medium through
which first drafts are produced.

thinking**. Aresean
but through differe

Different levelsc
LLMscanbeusedin
amodel towriteap
engagement, 15 rigl
‘offloading’. At thec
hypothesls or conce
stress-test claimsb
systems; use Al-asst
Ing lagged source:
revlse a text before
editing™. In the lat
whether anAl-gene
whether Itcorrecth
Identifying where |

https://www.nature.com/articles/s44222-026-00447-1.epdf
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False Balancing

«Ausgewogene» Wahrnehmung

Heliz: Darstellung in Medien in Bevolkerung
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Causes of death in the US Our Werl

What Americans die from, what they search on Google, and what the media reports on
100% | HeartDisease (25%) NN oo Discaso(2.1%) [

Cancer
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Heart Disease
3020/0 Aharmer & Ooeae (<0 1)
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70% Pneumonia & Influenza (5.2%) " Pneumonia & Influenza (2.3%)

60%

50%
Homicide (22.8%) o
Homicide (23.3%)

40%

Share of the total*

30%
Pneumonia & Influenza (5.2%)
20%

Terrorism (35.6%) Terrorism (33.3%)

0
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Media coverage:

Causes of deaths Google searches Media coverage:
The Guardian, 2016

in the US, 2016 in the US, 2016 New York Times, 2016

*This represents each causes’s share of the top ten causes of death in the US plus homicides, drug overdoses and terrorism. Collectively these 13 causes accounted for approximately 88%
of deaths in the US in 2016. Full breakdown of causes of death can be found at the CDC's WONDER public health database: https://wonder.cdc.gov/

ot al (2018)

lata availab

Death: reality vs. reported. Al at: https://owenshen24.github.io/charting-death

re of deaths within the 13 categones shown rather than total

ximately 8

This is a visualization from OurWorldinData.org, where you

Licensed under CC-BY by the authors Hannah Ritchie and Max Roser.
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Based on TonCornsweet(1970): Visual perception
https://www.sciencedirect.com/book/9780121897505/visuadrception
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Fic. 18 F1c. 19

Wolfgang Kdhler (1929): Gestalt psychology
https://archive.org/details/gestaltpsycholog0000kohl/page/n5/mode/2up
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HOW TO DEVELOP HUMAN LITERACY: KEY PRACTICES

HUMAN LITERACY:

3. ANCHORING
EFFECT

WHAT IT IS:
Relying too heavily on
e first piece of
information encountered
(the "anchor”) when
making decisions.
EXAMPLE:
Sticking to an initial
high offer during price
negotiations.

@ SEEK DIVERSE
17/ PERSPECTIVES

\-{ ASSUMPTIONS

UNDERSTANDING PERCEPTIVE BIASES & TENDENCIES

5. FUNDAMENTAL
ATTRIBUTION

Blaming a coworker's
lateness on laziness, but
your own on traffic.

PAUSE &
_*_J REFLECT

WHAT IT IS:
Believing, after an event
has occurred, that you
predicted or knew it
would happen all along.

EXAMPLE:
Claiming "l knew the

stock market would crash”

after it happens.

CHALLENGE
4 Biases
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“Once men turned their thinking over to machines in the hope that this would set them free.
But that only permitted other men with machines to enslave them.”

Frank Herbert, Dune, 1965
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Elon Musk €2 x

e will use Grok 3.5 (maybe we should call it 4), which has advanced
reasoning, to rewrite the entire corpus of human knowledge, adding
missing information and deleting errors.

Then retrain on that.

Far too much garbage in any foundation model trained on uncorrected
data.

“Once men turned their thinking over to machines in the hope that this would set them free.
But that only permitted other men with machines to enslave them.”

Frank Herbert, Dune, 1965
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THE CYCLE OF
GenAl EPISTEMIC EROSION

User of GenAl

Hallucinations

Harvygan, TR, McCarthy L P_ & Spicer, A (2024) Beware of botshit How to manage the
epistemic rsks of generative chatbots. Business Horizons, 6745), 471-486.
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Bullshit

Botshit

e« Human-generated content that has no regard for
the truth, which a human then uses in communi-
cation and decision-making tasks (Frankfurt, 2005;
McCarthy et al., 2020; Spicer, 2017).

» For example, a human produces a report using
evidence that they have made up and is untrue,
and the report is presented to others.

Chatbot generated content that is not grounded in
truth (i.e., hallucinations) and is then uncritically
used by a human in communication and decision-
making tasks.

For example, a human produces a report using
chatbot generated content that is untrue, and the
report is presented to others.

s Pseudo-profound bullshit: statements that seem
deep and meaningful (Pennycook et al., 2015).

» Persuasive bullshit: statements that aim to
impress or persuade (Littrell et al., 2021a).

= Evasive bullshit: statements that strategically
circumvent the truth (Littrell et al., 2021a).

= Social bullshit: statements that tease, exag-
gerate, joke, or troll (McCarthy et al., 2020;
Spicer, 2017).

Intrinsic botshit: the human application of a
chatbot response that contradicts the chatbot’s
training data (Ji et al., 2023; Sun et al., 2023).
Extrinsic botshit: the human application of a
chatbot response that cannot be verified as true or
false by the chatbot’s training data (Ji et al., 2023;
Maynez et al., 2020; Sun et al., 2023).

Table 2.
Defined
Types
THE CYCLE OF Insights
GenAl EPISTEMIC EROSION

» Humans are more likely to generate and use
bullshit:

+ The more unintelligent, dishonest, and insin-
cere they are (Littrell et al., 2021b).

+ The expectations for them to have an opinion
are high, and they expect to get away with it
(Petrocelli, 2018).

« If their bosses frequently spout bullshit (Ferreira
et al., 2022).

e« Humans are more likely to believe and spread
bullshit:

» If they have a low capacity for analytical
thinking (Pennycook et al., 2015).

« If they think it is made by a scientist (Hoogeveen
et al., 2022).

« If it is appealing, aligned with existing beliefs,
and seems credible (McCarthy et al., 2020).

Chatbots are more likely to generate hallucina-
tions for humans to use and transform into botshit
when there are:

= Data collection, preprocessing and tokenization
problems limit factual knowledge alignment
between the training data and the desired
response (Sun et al., 2023).

= Ambiguous prompts that misdirect the chatbot
(White et al., 2023).

» Problems with the training and modeling choices
of the LLM transformer (Raunak et al., 2021).

e lIssues with fine-tuning efforts (Ramponi, 2022)
based on uncertainty around ground truth
(Lebovitz et al., 2021).

Hannigan et al. (2024): Beware of botshit : How to manage the epistemic risks of generative chatbots

https://doi.org/10.1016/j.bushor.2024.03.001
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Fake papers are contaminating the world’s |
scientific literature, fueling a corrupt

industry and slowing legitimate lifesaving . 22
medical research \ ) '
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Evenifreaders didn’t make it all the way to the ends of the papers, they would have
encountered red flags early on, such as statements that “this entire paper is made up” and
“Fifty made-up individuals aged between 20 and 50 years were recruited for the exposure

group”.

https://www.nature.com/articles/d41586-026-01100-y
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