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The Al Scientist: Towards Fully Automated Open-Ended Scientific Discovery « TeX Source
. X e Other Formats
Chris Lu, Cong Lu, Robert Tjarko Lange, Jakob Foerster, Jeff Clune, David Ha [ TER vicw icense
One of the grand challenges of artificial general intelligence is developing agents capable of conducting scientific research and discovering new S:r:f”t PrOWSS Gontext:
knowledge. While frontier models have already been used as aides to human scientists, e.g. for brainstorming ideas, writing code, or prediction <prev | next>
tasks, they still conduct only a small part of the scientific process. This paper presents the first comprehensive framework for fully automatic new | recent | 2024-08
scientific discovery, enabling frontier large language models to perform research independently and communicate their findings. We introduce Change to browse by:
The Al Scientist, which generates novel research ideas, writes code, executes experiments, visualizes results, describes its findings by writing cs
a full scientific paper, and then runs a simulated review process for evaluation. In principle, this process can be repeated to iteratively develop Eiflf;
ideas in an open-ended fashion, acting like the human scientific community. We demonstrate its versatility by applying it to three distinct
subfields of machine learning: diffusion modeling, transformer-based language modeling, and learning dynamics. Each idea is implemented References & Citations
and developed into a full paper at a cost of less than $15 per paper. To evaluate the generated papers, we design and validate an automated « NASA ADS

» Google Scholar

reviewer, which we show achieves near-human performance in evaluating paper scores. The Al Scientist can produce papers that exceed the _
« Semantic Scholar

acceptance threshold at a top machine learning conference as judged by our automated reviewer. This approach signifies the beginning of a
new era in scientific discovery in machine learning: bringing the transformative benefits of Al agents to the entire research process of Al itself,
and taking us closer to a world where endless affordable creativity and innovation can be unleashed on the world’s most challenging problems. Bookmark
QOur code is open-sourced at this https URL 5 ?5
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Commentary

Mental Accounting and Consumer Choice:
Anatomy of a Failure

Richard H. Thaler

Graduate School of Business, University of Chicago, Chicago, lllineis 60637, thaler@chicagogsb.edu

| am pleased, of course, that my paper on mental
accounting was selected for this issue. The paper is
one of my favorites, and the topic is one | continue to
think and write about all these years later. In this note
I would like to give a brief history of the paper and
say wh}' I consider it a failure in the sense that it did
not achieve the goal 1 had in mind when I submitted
it to Marketing Science.

Mental accounting is the process, sometimes
implicit, by which individuals and households keep
track of and evaluate their transactions. It serves very
much the same function for households that financial
accounting serves for organizations, The topic is one
| first discussed in my earliest paper in behavioral
economics (Thaler 1980), entitled “Toward a Positive
Theory of Consumer Choice.” In that paper I referred
to the concept as “psychological accounting” but my
friends, mentors, and later collaborators, Tversky and
Kahneman (1981), suggested a better term “mental
accounting,” and I have adopted that term as well.
My training is as an economist, not a psychologist,
and my interest in this topic came from my inabil-
ity to explain some behaviors, such as the failure to
ignore sunk costs, It was obvious to me that theory
and behavior were at odds here, but | could not pin
down why. 1 felt that | could make some progress
on this question by better understanding what hap-
pened, mentally, when purchases were made. Did
people make mental debits and credits? If so, why

paper (454 times, according to the Web of Science), but
it has been successful in precisely the way in which
the mental accounting paper has failed. To explain the
failure, 1 have to explain why [ submitted the paper
to Marketing Science in the first place.

B}r 1983, when [ was Eel‘ting read}r to submit the
mental accounting paper to a journal, 1 had spent
about five years doing research that applied ideas
from psychology to economics, a field that has since
come to be called belhavioral economics. This was a
lonely activity to be pursuing at this time, and while
I found the work interesting, | was interested in
encouraging others to join the fun, so that I would at
least have someone to talk to. It occurred to me that a
natural place to apply some mixture of economics and
psychology would be marketing, After all, I thought,
much of what firms do in ma rkel‘ing their wares, from
advertising to packaging, scems difficult to explain
within the standard economic model. Why do beer
companies, for example, spend so much money show-
ing commercials with guys drinking beers, or gals in
bikinis? Does this really provide information about
beer? Since | was working in a business school |
knew that marketing was also a field that already had
both behavioral and quantitative types, so I thought
{naively) that a blend would be a perfect match for
marketing, With this in mind, I sent my paper off to
Subrata Sen at the then-new journal, Marketing Sci-
ence. Subrata and 1 had been colleagues briefly at the






