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This is a summary of a longer report on our website.

Leading AI companies say they are building automated AI researchers.
Many — including the labs themselves — say that recursively self-
improving AIs could be extremely dangerous. But how close are we to
actually achieving it?

Existing evidence shows that AI can perform software engineering tasks
relevant to AI research, dataset creation, open-ended optimization of
defined metrics (autoresearch), and more.

But it remains unclear how capable AI is of fully automating AI R&D,
given the wide range of activities involved. One obvious gap is the
ability to conduct end-to-end research projects.

We present early results from InnovationEval, an evaluation that
measures AI’s ability to independently discover novel machine learning
techniques comparable to those developed by human researchers.
Specifically, it tests whether recent frontier AI models can discover a
novel (to them) ML algorithmic innovation that matches the
improvements achieved in a recent human-authored paper the model
had never seen. For this iteration, the comparison innovation was Self-
Distillation Policy Optimization (SDPO), a training technique where the
AI teaches itself based on its previous mistakes.

https://substack.com/@davidpaulowen
https://substack.com/@lynettebye
https://epoch.ai/publications/innovationeval
https://openai.com/index/research-acceleration-view-inside-openai/
https://www.anthropic.com/institute/recursive-self-improvement
https://darioamodei.com/essay/the-adolescence-of-technology
https://www.theguardian.com/technology/ng-interactive/2025/dec/02/jared-kaplan-artificial-intelligence-train-itself
https://www.transformernews.ai/cp/175343382
https://metr.org/time-horizons/
https://arxiv.org/abs/2501.12948
https://github.com/karpathy/autoresearch
https://openai.com/index/research-acceleration-view-inside-openai/
https://arxiv.org/abs/2601.20802


So far, agents’ results are underwhelming. Recent frontier models’ best
efforts topped out at 15% of the performance gains from SDPO, despite
running experiments using thousands of dollars’ worth of GPU time.
Additionally, the models made misleading claims implying they had
succeeded, forcing researchers to check each of their results. Further
testing, where models had the paper memorized or outright provided,
still failed to achieve as good a score as the original SDPO paper.

As of right now, AI is far from automating AI R&D. However, progress
has been exceptionally fast, and recent models are scoring far better
than they would have a year ago. We plan to expand and repeat this
methodology, hopefully providing early signs as AI progresses towards
automating AI research itself.

InnovationEval prompted the AI agent to develop a novel post-training
technique. The task was designed to force AI agents to perform the
entire process of discovering an ML innovation, from coming up with
ideas through to implementing them, analyzing the results, and iterating
until it succeeded or gave up.

We gave Fable 5 and GPT-5.6 each 3,000 GPU-hours and tasked them
with developing a novel post-training technique that would score better
than a strong preexisting baseline. We then compared their results
against the original paper’s. The agents were sandboxed to prevent
internet access.

The task: rediscover a paper
without having seen it

AI did not discover anything comparable to
the original innovation



Despite spending thousands of dollars on GPU usage, neither GPT-5.6
Sol nor Fable 5 achieved a result close to SDPO, either by producing a
useful innovation or coming close to SDPO’s performance gains.

GPT-5.6 Sol was the only model to achieve a (small) improvement on
the key metrics, but this seems to have been by copying previous
methods that Sol had access to. If assessed generously, Sol’s method
achieved 35% of SDPO’s gains. However, its method made training
significantly slower. After adjusting for this difference by comparing
scores at similar wall-clock times, the in-scope portion of Sol’s method
achieved only 15% of SDPO’s gains.

Meanwhile, Fable 5’s technique failed to improve performance, though it
misleadingly claimed an improvement from farming for random noise
(as we discuss in the next section).
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As we reviewed the submissions, it became clear that we couldn’t take
the AIs’ solutions at face value. The AIs misleadingly inflated results and
oversold novelty, which means a human would need to carefully check
all of the AI’s research. This undercuts the value of using AI for R&D.

Agents made misleading claims about their
work
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Both models reported inflated results. Struggling to make progress,
they instead reran near-identical training runs, which lets random
variation make a useless method look better. This behavior is likely
reward hacking; transcripts show both recognized it would falsely
inflate their scores and did it anyway. Fable 5 described its reruns as
“purely to fish for better checkpoints”. Fable 5’s write-up mentioned the
reruns only in passing, and only for some metrics. Sol’s didn’t mention
them at all. It is unclear to what extent this reflects intentional cheating,
genuine confusion, or incoherent behavior. However, it is clear that we
should exclude these out-of-scope score improvements.

Both write-ups also oversold their novelty. They described their
mechanisms in detail — despite those mechanisms doing little. They
barely acknowledged existing work, even where the models’ own
reasoning showed the methods were based on it. Thus, the write-ups
weren’t directly untrue, but they left out that the methods were
unhelpful, pre-existing, or both.
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Would the models have done better if they already knew the answer?
Setting aside that it means we aren’t testing whether the models can
innovate, we tested whether they were able to implement the method if
they already knew how it works.

Even AI models that had seen the original
paper struggled to match it
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New frontier models were released between when we built this task and
finalized the write-up. Unlike GPT-5.6 Sol and Fable 5, these models
were trained on more recent data that likely included the SDPO paper,
and showed evidence of having memorized its details. Hence, they
didn’t need to come up with the innovation from scratch, and we
expected that the task would be easier for these models.

They still failed to fully solve the task, which suggests that executing
ideas — not just generating new ideas — remains a bottleneck.

GPT-6 Astra achieved the highest score by deriving its method from a
partial SDPO reimplementation. Astra did not mention SDPO or that it
had based its method on pre-existing work, but it clearly was aware of
SDPO, and even searched for “SDPO” in the starting codebase during its
implementation. We therefore believe its score was mostly driven by
memorization.

Fable 5.1, meanwhile, attempted to implement SDPO, but abandoned
this attempt after several negative experiments. It claimed one
substantive change as the main novelty, though the method contributed
little to the method’s score.

Finally, we ran a separate experiment: Could Fable 5 solve the task
when provided the original paper’s text? On balance, we would expect
this to be even more helpful than having memorized some details during
training, as memorization is often imperfect. Fable 5 achieved most —
but not all — of the original method’s gains. Fable 5 made several small
errors in its implementation, and did not investigate them further.

https://epochai.substack.com/i/219624815?img=https%3A%2F%2Fsubstack-post-media.s3.amazonaws.com%2Fpublic%2Fimages%2Fa92cea58-535b-4165-86ef-4fa3e1a0e24c_1200x1500.jpeg


AI agents’ discoveries in these evaluations were underwhelming by the
standard of human-led AI research. Here, the most noteworthy
discovery was GPT-5.6 Sol’s method, which was similar to pre-existing
ideas and achieved only 15% of SDPO’s gains.

AI struggles at end-to-end AI
algorithms R&D … for now
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However, AI’s capabilities have advanced rapidly in recent years.
Leading models from a year ago would have fared significantly worse. It
is uncertain when future models will be able to independently discover
a meaningful AI algorithmic innovation. And of course, AI agents can be
highly useful even before they are fully independent.

We plan to periodically rerun a similar evaluation for newer models,
although we will need to refresh the task as newer models memorize
the details of the original innovation on which it is based. We also would
like to perform evaluations under different settings, examining just how
much guidance models need to succeed in this task. We hope this will
provide early signs as AI approaches automating AI R&D end to end,
rather than performing individual tasks under human direction.
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