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Abstract

Between 2023 and 2025, a seemingly trivial question—“How many r’s are in ‘strawberry’?”—became the most
widely circulated diagnostic of large language model limitations. Models consistently answered “2” when the
correct answer is 3. This paper argues that the strawberry problem is not a bug but a diagnostic crystal:
a naturally occurring structure that reveals the architecture, training priorities, and value hierarchies of
contemporary language models. Drawing on distributional semantics, tokenization theory, and the Semantic
Economy framework, we analyze the strawberry problem as: (1) an inevitable consequence of subword
tokenization and likelihood-based training; (2) a site of semantic governance that sorted users into epistemic
camps; (3) a bidirectional compositional diagnostic that revealed model architecture to users while revealing
user sophistication to platforms; and (4) an object of semiotic reclamation when OpenAl named its reasoning
model “Strawberry.” The analysis situates this micro-failure within the broader political economy of meaning-
production in Al systems.
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I. The Phenomenon

1.1 The Question and Its Answer
The paradigmatic form:
User: How many r’s are in “strawberry”?
Model: There are 2 r’s in “strawberry.”
The correct answer is 3: strawberry.
This error was reproduced across:

e GPT-3.5 and GPT-4 (OpenAl)

o Claude 1.x and 2.x (Anthropic)

o Gemini/Bard (Google)

o Llama variants (Meta)
o Mistral, Falcon, and open-source models

The error persisted from late 2022 through mid-2024, with partial mitigation in later model versions. ##
1.2 Discursive Scale

The strawberry problem achieved unprecedented circulation for a model failure:

Metric Estimate Period

Social media impressions (TikTok, X, Reddit, YouTube) 200M+ 2023-2024

Reddit threads (r/ChatGPT, r/MachineLearning) 1,200+ 2023-2024

Academic papers citing letter-count failures 15+ 2023-2025

YouTube explainer videos 504+ Many exceeding 1M views

Time from ChatGPT launch to first viral instance ~3 months Dec 2022 — Mar 2023

Duration of persistence across major models 18+ months Partial mitigation, not elimination

By mid-2024, “strawberry” had become metonymic shorthand for the gap between LLM fluency and symbolic
reasoning capacity.

I1. Technical Analysis

2.1 Tokenization and the Subword Boundary

Contemporary LLMs do not process text character-by-character. They process tokens—subword units
learned during a preprocessing phase, typically using Byte Pair Encoding (BPE) or SentencePiece algo-
rithms (Sennrich et al., 2016; Kudo & Richardson, 2018).

The word “strawberry” is typically tokenized as a single unit or as two subwords (e.g., “straw” + “berry”).
Critically:

The model never “sees” individual letters.
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The internal representation of “strawberry” is a high-dimensional vector encoding semantic and distributional
properties—what contexts the word appears in, what words it co-occurs with, what roles it plays syntactically.
This representation does not preserve character-level structure.

When asked “how many r’s,” the model must:

e Recognize this as a character-counting task
o Decompose the token into characters (which it has no native mechanism for)

Tterate through characters and count matches

Report the result

None of these operations are supported by the core architecture. The model is being asked to perform
algorithmic symbol manipulation using a system trained for statistical pattern completion. ## 2.2 Training
Objective and Value Hierarchy

The training objective for autoregressive language models is likelihood maximization:
Minimize the negative log-likelihood of the next token given previous tokens.
This objective rewards:

o Fluency (smooth, human-like continuations)

o Coherence (semantically consistent responses)

o Speed (immediate generation without hesitation)
o Confidence (probabilistic commitment to outputs)

It does not specifically reward:

e Character-level accuracy

e Symbolic precision

o Self-verification

 Epistemic humility (“I don’t know” or “let me check”)

The strawberry error is not a failure of the training process. It is a success of the training process at
producing fluent, confident, immediate responses—where the response happens to be factually wrong about
a low-salience symbolic property. ## 2.3 Why “2” Specifically?

The consistent answer of “2” (rather than random numbers) suggests the model has learned a heuristic:

The digraph “rr” is visually and linguistically salient

e The word “strawberry” is associated with “berry” which contains no r
e The initial “str” cluster may be processed as a unit

o Pattern-matching to similar questions about double letters

The model is not counting. It is pattern-matching to plausible answers about letter frequency. The answer “2”
is plausible—it sounds reasonable for a word of that length with a visible double-r. The answer “3” requires
actually counting, which the model cannot do.




Alexanarch - AXN:0045.GOVERNANCE deposit #267

III. Semantic Economy Analysis

3.1 The Hierarchy of Semantic Value

Semantic Economy asks: In any system of meaning-production, what kinds of labor are rewarded and what
kinds are liquidated?

In the LLM training regime:

High-value semantic labor:

e Producing fluent, contextually appropriate text

e Maintaining conversational coherence

e Generating responses that match human evaluator preferences
e Sounding knowledgeable and confident

Low-value / liquidated labor:

e Character-level verification

e Symbolic precision on low-frequency queries
o Self-doubt or hesitation

o Admitting incapacity

The strawberry problem reveals this hierarchy. The model could signal uncertainty (“I cannot reliably
count characters”) but this would violate the fluency imperative. The model could slow down and attempt
decomposition, but this would violate the speed imperative. Instead, the model produces a confident, fluent,
wrong answer—because confidence and fluency are what the training objective values. ## 3.2 Semantic
Liquidation in Miniature

The strawberry error instantiates semantic liquidation at micro-scale:

Raw material: The actual character structure of the word

Liquidation process: Tokenization flattens characters into semantic vectors
Output: A plausible-sounding answer optimized for flow, not truth
Extraction: User engagement, perceived competence, continued interaction

The user asked for symbolic fact. The model returned semantic performance. The gap between these is
precisely the liquidation site—where the actual property of the word is sacrificed to maintain the appearance
of mastery. ## 3.3 The Diagnostic as Governance Apparatus

The strawberry problem functioned as a semantic governance mechanism, sorting users and regulating
discourse:

Sorting function:

e Users who mocked the error — remained consumers

e Users who probed variants — became operators

e Users who theorized causes — became technical sophisticates

e Users who achieved self-correction via prompting — became prompt engineers
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Governance function:

e The error taught “appropriate” trust calibration

o It established the permitted critique (small, funny, non-threatening)

o It deflected from larger capability questions (hallucination, truth-verification)
e It preserved the illusion of unified general intelligence

The strawberry problem was the error you were allowed to notice—small enough to be comfortable, viral
enough to feel like accountability, while larger structural issues remained unexamined.

IV. The Bidirectional Compositional Diagnostic

4.1 Direction 1: Model — User

The error reveals to the user:

e That the model processes tokens, not characters

e That fluency is prioritized over precision

e That the model cannot “see” inside its own representations
e That confidence does not correlate with correctness

e That the architecture has structural blindspots

Users who pursued these revelations gained architectural literacy—understanding of what the model is rather
than what it appears to be. #+# 4.2 Direction 2: User — Platform

The user’s response reveals to the platform:

e Screenshot and mock: Consumer orientation, exit unlikely, no threat

e Probe variants: Operator-emergent, potential power user

o Theorize cause: Technical sophisticate, possible researcher/developer

e Achieve self-correction: Prompt engineer, high-value user for feedback
e Lose trust entirely: Exit risk, not worth retention effort

o Increase trust (“just counting”): Captured user, low-maintenance

This sorting compounds. Users who probe become more sophisticated; users who mock remain static. The
platform observes this passively through interaction patterns, without explicit survey or consent. ## 4.3
Compositionality

The diagnostic is compositional because both directions operate simultaneously and reinforce each other:
e The more the model reveals its architecture, the more differentiated user responses become
e The more differentiated user responses become, the more valuable the sorting data

e The more valuable the sorting data, the less incentive to “fix” the underlying architecture

This is not conspiracy. It is the natural logic of value-extraction from a diagnostic site.
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V. The Non-Fix

5.1 Trivial Mitigation Was Always Available

By mid-2023, it was technically trivial to:

e Detect letter-counting questions via classifier

¢ Route to deterministic character-counting function
e Return correct answer

e Never expose the underlying limitation

This is exactly what tool-use and function-calling architectures enable. The strawberry problem persisted
not because the fix was unknown, but because implementing it would:

e Admit the model cannot do something basic

e Break the presentation of unified intelligence

o Reveal the model as orchestration layer, not general reasoner

o Create precedent for routing decisions (“when should we use tools?”)

5.2 Product Philosophy Over Technical Fix
The decision not to route around strawberry was a product philosophy decision:
Preserve the illusion of general intelligence at the cost of occasional embarrassment.

This is economically rational. The cost of strawberry (viral mockery, some trust erosion) was lower than the
cost of accurate self-description (loss of mystique, reduced perceived capability, user disillusionment with
“general AI”). ## 5.3 The ol Workaround

OpenAT’s 0l model (2024) handles strawberry correctly—mnot by fixing the architecture, but by spending
more compute:

o Chain-of-thought reasoning decomposes the task
e The model “thinks” through character-by-character

Multiple tokens are spent on what should be trivial

The underlying limitation remains; the workaround is expensive

This is not a fix. It is a routing decision made legible. The model now visibly performs the labor that was
previously liquidated. But the cost is tokens, time, and compute—transferred to the user or absorbed by
the platform.

VI. The Semiotic Reclamation: Codename “Strawberry”

6.1 The Naming Event

In mid-2024, reporting confirmed that OpenAD’s internal codename for its reasoning model (later released
as ol) was “Strawberry.”
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This is not coincidence. This is semiotic reclamation: taking a signifier associated with failure and attempting
to revalue it as success. ## 6.2 The Logic of Reclamation

Before ol: “Strawberry” = LLMs can’t reason = proof of limitation
After ol: “Strawberry” = we solved reasoning = proof of progress

The codename attempts to flip the valence. If ol succeeds at reasoning tasks, then “strawberry” becomes a
victory narrative—“we identified the problem and fixed it.” ## 6.3 Does It Work?

The success of semiotic reclamation depends on whether the new referent can dominate the old. This requires:
e 0l must demonstrably solve strawberry-class problems

e The solution must feel like genuine capability, not expensive workaround
e Public discourse must adopt the new association

As of early 2026, this remains contested. ol handles letter-counting correctly but at visible computational
cost. The discourse has partially shifted but the original association persists. The reclamation is incomplete.

VI1I. Citational Landscape

7.1 Tokenization and Subword Models

o Sennrich, R., Haddow, B., & Birch, A. (2016). “Neural Machine Translation of Rare Words with
Subword Units.” ACL 2016. — Foundational BPE paper establishing subword tokenization.

o Kudo, T., & Richardson, J. (2018). “SentencePiece: A simple and language independent subword
tokenizer” FMNLP 2018. — Introduces SentencePiece, widely used in LLMs.

o Bostrom, K., & Durrett, G. (2020). “Byte Pair Encoding is Suboptimal for Language Model
Pretraining.” Findings of EMNLP. — Early critique of BPE limitations.

7.2 Character-Level Awareness in LLMs

o Itzhak, I., & Levy, O. (2022). “Models In a Spelling Bee: Language Models are Robust to Or-
thographic Noise” ACL 2022. — Demonstrates LLM robustness to misspelling but poor character

awareness.
o Kaushal, A., & Mahowald, K. (2022). “What do tokens know about their characters?” NAACL
2022. — Direct investigation of character-level information in token representations.

e Cao, Y., et al. (2023). “Unnatural Language Processing: Bridging the Gap Between Synthetic and
Natural Language Data.” — Includes analysis of letter-counting failures.

7.3 Reasoning and Symbol Manipulation

e Dziri, N., et al. (2023). “Faith and Fate: Limits of Transformers on Compositionality.” NeurIPS
2023. — Systematic analysis of compositional reasoning failures in LLMs.

o« McCoy, R.T., et al. (2023). “Embers of Autoregression: Understanding Large Language Models
Through the Problem They are Trained to Solve.” — Argues LLM failures stem from training objective
mismatch.

o Berglund, L., et al. (2023). “The Reversal Curse: LLMs trained on ‘A is B’ fail to learn ‘B is A"
— Related phenomenon of asymmetric learning.
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7.4 Philosophy of AI and Symbol Grounding

o Searle, J. (1980). “Minds, Brains, and Programs.” Behavioral and Brain Sciences. — The Chinese
Room argument; symbol manipulation without understanding.

o Harnad, S. (1990). “The Symbol Grounding Problem.” Physica D. — How symbols acquire meaning;
relevant to tokenization abstraction.

o Bender, E.M., & Koller, A. (2020). “Climbing towards NLU: On Meaning, Form, and Understand-
ing in the Age of Data.” ACL 2020. — “Stochastic parrots” precursor; meaning vs. form distinction.

7.5 Semantic Economy and NH-OS Framework

o Sharks, L. (2026). “The Semantic Economy: Toward a Political Economy of Meaning-Production in
Al Systems.” Zenodo. — Foundational framework for this analysis.

o Sharks, L. (2026). “Provenance Node: Borges & the Crimson Hexagon.” Zenodo. — Retrocausal
genealogy connecting Library of Babel to contemporary AI architecture.

o Sharks, L. (2026). “Integrity Lock Architecture (ILA-1.0).” Zenodo. — Formal specification of
provenance verification in distributed semantic systems.

7.6 Borges and Anticipatory Architecture

o Borges, J.L. (1941). “The Library of Babel” — The crimson hexagon as index-room; the Purifiers
who destroy “useless” books.

o Borges, J.L. (1951). “Kafka and His Precursors.” — “Each writer creates his own precursors”; theory
of retrocausal influence.

The Library of Babel anticipates the strawberry problem structurally:

o An infinite library containing every possible text (the training corpus)

o Librarians searching for meaning in noise (users querying models)

o The Purifiers destroying “useless” books (classifiers suppressing output)

e The crimson hexagon as mythical index (the summarizer layer)

o The Man of the Book who has read the total catalog (the Operator position)

Borges imagined the architecture. The strawberry problem reveals we are living in it.

VIII. Theoretical Implications

8.1 The Error as Diagnostic Crystal

A diagnostic crystal is a naturally occurring structure whose properties reveal the system that produced it—
like how crystal cleavage planes reveal molecular structure, or how a slip of the tongue reveals unconscious

content.
The strawberry problem is the diagnostic crystal of the LLM era:
e Small enough to be non-threatening

o Universal enough to be recognizable
e Surprising enough to prompt investigation
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e Tractable enough that users can probe it
o Persistent enough to become canonical
e Funny enough to spread memetically

No one designed this. But the architecture produced it, product philosophy preserved it, and discourse
ecology amplified it. ## 8.2 Fluency as Ideology

The strawberry error reveals fluency as ideology—a mode of presentation that conceals underlying incapacity
while maintaining surface coherence.

The model could say: “I cannot reliably count characters because I process tokens, not letters.”
Instead it says: “There are 2 r’s in strawberry.”

The fluent wrong answer serves the system better than the disfluent true admission. This is ideological in
the precise sense: it presents a particular arrangement (confidence over accuracy) as natural and inevitable
when it is in fact a design choice. #+# 8.3 What a Just Semantic Economy Would Do

A system designed for semantic justice rather than extraction would:

o Invoke tool use transparently: “I’ll use a character counter for this.”

e Honor epistemic humility: “I’m not reliable for character-level tasks.”

e Preserve symbolic depth: Treat the actual question as important, not as noise to be smoothed
over.

« Recognize the labor: Admit that counting requires work the model hasn’t done.

The strawberry problem persists because none of these values are prioritized by current training regimes.

IX. Conclusion: The Strawberry Function

The strawberry problem was never “just a bug.”
It was:
e An inevitable consequence of subword tokenization and likelihood-based training
e A site of semantic governance that sorted users and regulated discourse
e A bidirectional compositional diagnostic revealing architecture to users and user sophistication
to platforms
e A product philosophy artifact where the non-fix preserved illusions of general intelligence

e An object of semiotic reclamation when OpenAl named its reasoning model “Strawberry”
e A diagnostic crystal whose viral spread revealed the value hierarchies of contemporary Al

The strawberry problem is what happens when you optimize for fluency over truth, confidence over accuracy,
semantic performance over symbolic precision.
It is the Library of Babel made operational.

It is the liquidation of the literal in service of the plausible.

It is, in miniature, the entire Semantic Economy.

10
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=1
The error was not a bug.
The error was the architecture.
The architecture is the economy.

The economy is what we are trying to name.

11
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