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OpenAI’s o3 Scores 87.5% on ARC-AGI,
96.7% on AIME, and 2727 Codeforces
Elo—Announced December 20 with
‘Deliberative Alignment’ Safety Framework

OpenAI just tripled its previous model’s score on a benchmark specifically designed to be
unsolvable by current AI—and they did it using a safety method that has never been
deployed at this scale. The gap between “impressive demo” and “expert-level reasoning”
just collapsed faster than anyone predicted.

The Numbers That Should Have Your Attention

On December 20, 2024, OpenAI announced o3, the successor to their o1 reasoning model.
The benchmark results weren’t incremental improvements—they represent the kind of
discontinuous jump that forces you to recalibrate timelines.

https://openai.com/index/introducing-o3-and-o4-mini/
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The headline number: 87.5% on ARC-AGI in high-compute configuration. For context, o1
scored roughly 29%. GPT-4 scored around 5%. The ARC Prize team, who designed this
benchmark specifically to resist AI progress, called it a “breakthrough.”

ARC-AGI matters because it was engineered to test general fluid intelligence—the ability to
solve novel problems you’ve never seen before, using reasoning rather than pattern
matching. The benchmark creator, François Chollet, built it as a threshold test for AGI-level
capabilities. Previous models plateaued in single digits for years.

The mathematics results were equally stark: 96.7% on AIME 2024, the American Invitational
Mathematics Examination. O3 missed one question out of the entire exam. For comparison,
o1 hit approximately 83.3%—already impressive, but o3 moved from “very good” to “near-
perfect.”

On GPQA Diamond, a battery of PhD-level science questions spanning physics, chemistry,
and biology, o3 scored 87.7%. The typical human expert baseline hovers around 70%. The
model now outperforms most domain specialists on questions from their own fields.

The coding benchmarks tell a similar story. O3 reached 2727 Elo on Codeforces
competitive programming problems, up from 1891 for o1. The 2400 Elo threshold represents
the 99.2nd percentile of human competitive programmers—o3 surpassed it by over 300
points. On SWE-Bench Verified, which measures the ability to resolve real GitHub issues in
production codebases, o3 hit 71.7% compared to o1’s 48.9%.

Most telling: on Frontier Math, EpochAI’s benchmark of research-level mathematical
problems, o3 solved 25.2% of problems. Every previous frontier model—including
o1—topped out around 2%. That’s not a percentage point improvement. That’s a categorical
shift.

Why This Changes the Capability Conversation

The AI industry has grown accustomed to benchmark improvements in the 5-15% range
between model generations. Jumps of 3x or 10x force a different kind of analysis.

The ARC-AGI result invalidates the “scaling won’t work” thesis. For years, one

https://arcprize.org/blog/oai-o3-pub-breakthrough
https://siliconangle.com/2024/12/20/openai-details-o3-reasoning-model-record-breaking-benchmark-scores/
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reasonable position held that pattern-matching systems would eventually plateau on tasks
requiring genuine abstraction. The benchmark was designed to expose exactly that
limitation. O3’s performance doesn’t prove the model understands concepts the way
humans do—but it demonstrates that something about the o-series architecture enables
generalization to truly novel problems at rates we didn’t expect for another 2-3 years.

The compute costs matter here. According to the ARC Prize analysis, o3’s high-compute
configuration used 172× more compute than the standard setting, which achieved 75.7% on
the semi-private evaluation. That’s important context: brute-forcing the benchmark with
massive compute is different from efficient reasoning. But even the standard-compute
result of 75.7% crushed the previous state-of-the-art of roughly 2%.

For engineering leaders, the immediate implication is architectural. Systems designed
around the assumption that AI handles routine tasks while humans handle complex
reasoning need redesign. When a model can solve 25% of research-level math problems
and score at the 99th percentile on competitive programming, the “AI as junior developer”
mental model is obsolete.

The economic implications cascade from there. Tasks that previously required senior
engineers—debugging complex production issues, implementing algorithms from research
papers, optimizing system architectures—now have partial AI coverage. Not complete
automation, but meaningful augmentation at the expert level rather than the entry level.

Deliberative Alignment: What’s Actually New Here

The safety story deserves the same scrutiny as the capability story, because OpenAI is
deploying something genuinely novel.

Traditional AI safety approaches work through post-hoc filtering: generate output, check it
against safety classifiers, block or modify problematic responses. The deliberative
alignment method works differently. Human-written safety guidelines get embedded
directly into the training data itself, shaping how the model reasons rather than just what it
outputs.

The distinction matters technically. Post-hoc filtering creates an adversarial dynamic—the

https://arcprize.org/blog/oai-o3-pub-breakthrough
https://openai.com/index/introducing-o3-and-o4-mini/
https://openai.com/index/introducing-o3-and-o4-mini/
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model generates content and a separate system tries to catch problems. This leads to
jailbreaks, prompt injection attacks, and cat-and-mouse games between capability and
safety. Deliberative alignment attempts to make safe reasoning native to the model’s
cognition.

OpenAI completely rebuilt the safety training data for o3, adding extensive refusal
scenarios covering biological threats, malware generation, and jailbreak attempts. Under
their Preparedness Framework, o3 was evaluated across biological/chemical misuse
potential, cybersecurity risks, and AI self-improvement capabilities—receiving ratings
below the “High” threshold in all categories.

What this means in practice: rather than refusing requests based on keyword matching or
surface-level pattern recognition, o3 allegedly reasons through the potential harms during
its chain-of-thought process. The model considers whether a request could enable
dangerous outcomes as part of generating its response, not as a filter applied afterward.

The skeptic’s question is obvious: does this actually work better? The honest answer is that
we don’t know yet. OpenAI restricted initial access to AI safety and cybersecurity
researchers for red-teaming before the planned late-January 2025 public release. The
phased rollout suggests they’re taking the safety evaluation seriously, but the real test
comes when adversarial users start probing for weaknesses at scale.

The Technical Architecture Question

OpenAI has revealed limited details about o3’s architecture beyond confirming it extends
the o-series “deliberate reasoning” approach. Based on available information and
benchmark behavior, several inferences are possible.

The o-series models demonstrate extended chain-of-thought reasoning, generating and
evaluating multiple solution paths before producing final outputs. This explains both the
improved accuracy and the compute scaling: more thorough reasoning requires more
inference-time compute, trading latency for quality.

The 172× compute difference between o3’s standard and high-compute ARC-AGI
configurations reveals something important: performance scales with inference-time

https://techcrunch.com/2024/12/20/openai-announces-new-o3-model/
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compute in a way previous architectures didn’t allow. This is distinct from training-time
scaling (bigger models, more data). It suggests that at least some of o3’s capabilities come
from “thinking longer” rather than from architectural improvements alone.

For engineering teams evaluating deployment, this creates new tradeoffs. A system that
can solve harder problems by using more compute opens possibilities that fixed-capability
models don’t support. You could dynamically allocate reasoning resources based on
problem complexity—fast responses for routine queries, extended reasoning for difficult
cases.

The external IQ test results add another data point. Mensa Norway’s test placed o3 at 136
IQ, higher than 98% of the human population. While IQ tests weren’t designed for AI and
don’t measure everything relevant to practical performance, the result suggests that
whatever o3 is doing generalizes across reasoning domains in a human-like way.

Real-world evaluation from external experts found o3 makes approximately 20% fewer
major errors than o1 on practical tasks, with the largest improvements in programming and
creative ideation. This matters more than benchmark scores for production deployment:
fewer errors means less human review time, which determines actual productivity gains.

What Most Coverage Gets Wrong

The majority of o3 analysis falls into two traps: breathless “AGI is here” proclamations or
dismissive “it’s just benchmark gaming” critiques. Both miss what’s actually significant.

The AGI framing is premature. Achieving 87.5% on ARC-AGI, even in the benchmark
designed to test AGI-level reasoning, doesn’t mean the system has general intelligence in
the way humans do. The benchmark tests a specific kind of abstract reasoning. O3 still
lacks embodiment, continuous learning, genuine understanding (whatever that means), and
countless other capabilities. The result tells us that this benchmark was easier than its
creators believed—not that we’ve solved intelligence.

The “just benchmark gaming” dismissal is equally wrong. The historical pattern with
benchmarks is that models that game them without genuine capability quickly plateau or
fail on out-of-distribution tasks. O3’s simultaneous improvements across math, coding,

https://en.wikipedia.org/wiki/OpenAI_o3
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science, and abstract reasoning suggest something more than overfitting. You don’t 10x
Frontier Math performance while also jumping 800+ Elo points on Codeforces through
benchmark-specific tricks.

The more interesting question: what’s the ceiling? The ARC-AGI creators specifically
noted that 87.5% isn’t perfect, and the remaining problems appear to require genuinely
different approaches. The benchmark may have been “solved” in the sense that AI can now
pass it, but the underlying challenge—building systems that can truly generalize—remains
unsolved.

For the deliberative alignment approach, the contrarian take cuts both ways. Skeptics
arguing it’s just marketing aren’t grappling with the architectural difference between
training-time and inference-time safety measures. But optimists claiming it solves
alignment haven’t seen adversarial testing at scale. The honest position is uncertainty plus
watchful evaluation.

What You Should Actually Do

If you’re a CTO or senior engineer, the practical question isn’t whether o3 represents “true
AI” or “AGI.” It’s how these capabilities should influence your architecture, team
composition, and product roadmap.

Re-evaluate your AI task ceiling. Most organizations settled on a mental model of which
tasks AI can handle independently, which require AI assistance with human oversight, and
which remain human-only. O3’s benchmark performance suggests that ceiling should move
upward. Tasks previously in the “human oversight required” category—complex debugging,
system architecture decisions, novel algorithm implementation—may now be candidates
for reduced oversight or full automation.

Build for variable compute. The inference-time scaling behavior opens new possibilities.
Consider architectures where you route easy requests to fast/cheap models and difficult
requests to o3-class models with high compute budgets. This isn’t just cost
optimization—it enables use cases that fixed-latency systems can’t support.

Test against your actual workflows. Benchmarks predict real-world performance
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imperfectly. Before reorganizing teams around o3’s capabilities, run it against your specific
codebases, your actual support tickets, your real decision-making processes. The 20%
fewer major errors finding from external evaluation is encouraging, but your domain may
differ.

Prepare for the safety conversation. If you’re deploying AI in sensitive
contexts—healthcare, finance, security—deliberative alignment changes the risk calculus.
Post-hoc filtering has known failure modes; training-time alignment has different (less well-
characterized) failure modes. Your risk assessment framework needs updating.

Monitor the red-teaming results. OpenAI’s restricted-access period before the late-
January release will produce valuable information. Follow the security researchers who
receive early access. Their findings will shape whether deliberative alignment delivers on its
promises.

Specific technical experiments worth running once access expands:

Take a complex bug that took your senior engineers significant time to diagnose and
see how o3 handles it with extended compute
Feed it a recent architecture decision your team made—does it identify the same
tradeoffs, or surface considerations you missed?
Test it against your internal coding standards and patterns—can it maintain
consistency with established conventions while solving novel problems?
Try adversarial prompts against your specific use case—where does deliberative
alignment succeed or fail for your domain?

The Competitive Landscape Shifts

OpenAI’s timing—a major announcement on December 20, 2024—positions them to enter
the new year with a substantial capability lead. But the competitive dynamics are more
complex than “OpenAI wins.”

Anthropic’s position. Claude has been competitive on coding and reasoning benchmarks,
but nothing in their public roadmap suggests an o3-class discontinuous jump. They’ve
focused more heavily on safety and interpretability research. The deliberative alignment
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approach may force Anthropic to respond, since safety has been their differentiator.

Google’s situation. Gemini has lagged on reasoning benchmarks relative to both GPT-4
and Claude. O3’s results widen that gap substantially. Google has compute advantages that
theoretically enable similar inference-time scaling approaches, but they haven’t
demonstrated comparable results yet.

Open source implications. The 172× compute requirement for high-performance o3
inference prices out most open-source applications. Even at 1× compute (the standard
setting), inference costs will exceed current models. This may accelerate the bifurcation
between open and closed AI: open models for routine tasks, proprietary models for
complex reasoning.

For buyers, this suggests continued multi-model strategies. O3’s capabilities don’t make
other models obsolete—they expand what’s possible at the frontier while leaving most use
cases better served by faster, cheaper alternatives.

Where This Goes in Six to Twelve Months

Extrapolating from o3’s capabilities and the deliberative alignment approach, several
developments become more likely.

By mid-2025, expect explicit “thinking time” as a user-controllable parameter. If
inference-time compute scales performance predictably, pricing models will reflect it.
Users will choose between fast/approximate and slow/precise responses, with cost scaling
accordingly. This changes the economics of AI-assisted work—you’ll pay by the thought,
not just by the token.

Safety evaluation frameworks will face stress tests. O3’s deployment at scale will
generate the first large-scale empirical data on deliberative alignment performance. Expect
published findings on jailbreak resistance, novel attack vectors, and comparative analysis
with post-hoc filtering approaches. By late 2025, we’ll know whether this safety
architecture actually works.

The “reasoning benchmark” arms race intensifies. ARC-AGI was supposed to be the
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hard benchmark that wouldn’t fall for years. Now it’s effectively solved. Benchmark creators
will develop harder tests; AI labs will target them. The speed of this cycle is
accelerating—expect 2-3 new “unsolvable” benchmarks announced in 2025, with at least
one falling by year-end.

Specialized reasoning applications emerge. O3’s performance on Frontier Math suggests
near-term applications in mathematical research assistance—not replacing
mathematicians, but accelerating proof verification, conjecture testing, and literature
synthesis. Similar applications in legal reasoning, medical diagnosis, and financial modeling
follow the same pattern: expert augmentation at the research level rather than
replacement at the practitioner level.

The junior engineer role transforms faster than expected. A 2727 Codeforces Elo rating
and 71.7% SWE-Bench performance means o3 can solve many problems that currently
require senior engineers. The economic pressure to replace some senior roles with AI-
augmented junior roles increases. Organizations that figure out effective human-AI team
structures gain competitive advantage.

Model distillation becomes critical. The compute requirements for o3-class performance
make it expensive for many applications. Expect significant research investment in distilling
o3’s reasoning capabilities into smaller, faster models. Success here would democratize
advanced reasoning capabilities; failure would concentrate them in well-capitalized
organizations.

The Bigger Picture

O3’s announcement crystallizes a question the industry has been avoiding: what happens
when AI capability outpaces our ability to evaluate it?

ARC-AGI was designed by top researchers specifically to resist AI progress. It fell in one
generation jump. The Frontier Math benchmark was supposed to represent problems only
human experts could solve. O3 solved a quarter of them. PhD-level science questions that
stump most domain specialists? O3 scores higher than the humans.

This doesn’t mean AI has become smarter than humans, or that researchers are bad at
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designing benchmarks. It means our tools for measuring AI capability are improving slower
than the capabilities themselves. We’re evaluating systems with instruments that can’t
capture what they actually do.

For technical leaders, this creates a specific challenge: how do you make deployment
decisions about systems whose capabilities exceed your ability to comprehensively test
them? The answer involves accepting increased uncertainty, building in monitoring and
rollback capabilities, and developing domain-specific evaluation methods that go beyond
general benchmarks.

O3’s deliberative alignment approach is one response to this challenge—baking safety into
the model’s reasoning rather than bolting it on afterward. Whether it works remains to be
seen. But the attempt reflects a recognition that controlling increasingly capable systems
requires new methods, not just better versions of old ones.

The December 20 announcement marks a transition point. Before o3, arguments about AI
capability timelines could reasonably span decades. After o3, those arguments compress
to years or months. Not because o3 is AGI—it isn’t—but because it demonstrates that
capability jumps can be discontinuous and unpredictable.

The practical takeaway for engineering leaders: plan for continued rapid capability
increases while building systems that can adapt to capabilities you haven’t evaluated yet.
The organizations that thrive will be those that can integrate more capable AI faster than
competitors, while maintaining the judgment to know when AI outputs need human
verification and when they don’t.

O3 is not the end of a race—it’s evidence that the race is accelerating faster than our
evaluation methods, faster than our deployment practices, and faster than our
collective ability to predict what comes next.



OpenAI’s o3 Scores 87.5% on ARC-AGI, 96.7% on AIME, and 2727
Codeforces Elo—Announced December 20 with ‘Deliberative

Alignment’ Safety Framework

www.arturmarkus.com | 11

WRITTEN BY

Artur Markus

Software engineer in Basel building AI infrastructure and agentic systems, with a
background in pharmaceutical automation, GxP compliance, and validation. I help teams
turn AI from a chatbot into a reliable operational layer.

Book a meeting →

https://www.arturmarkus.com/contacts/

