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“What’s in a name? That which we call a rose
By any other name would smell as sweet;

So Romeo would, were he not Romeo call’d,
Retain that dear perfection which he owes
Without that title. Romeo, doff thy name;

And for that name, which is no part of thee,
Take all myself.”

— William Shakespeare, Romeo and Juliet, 11.2.43-49



On the Biology of a Large Language Model

‘We investigate the internal mechanisms used by Claude 3.5 Haiku — Anthropic's lightweight
production model — in a variety of contexts, using our circuit tracing methodology.
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Large language models display impressive capabilities. However, for the most part, the
mechanisms by which they do so are unknown. The black-box nature of models is
increasingly unsatisfactory as they advance in intelligence and are deployed in a
growing number of applications. Our goal is to reverse engineer how these models
work on the inside, so we may better understand them and assess their fitness for

purpose.
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It would be very convenient if the individual neurons of artificial neural networks corresponded
to cleanly interpretable features of the input. For example, in an “ideal” ImageNet classifier,

each neuron would fire only in the presence of a specific visual feature, such as the color red,

a left-facing curve, or a dog snout. Empirically, in models we have studied, some of the

neurons do cleanly map to features. But it isn't always the case that features correspond so

cleanly to neurons, especially in large language models where it actually seems rare for

neurons to correspond to clean features. This brings up many guestions. Why is it that
neurons sometimes align with features and sometimes don't? Why do some models and

tasks have many of these clean neurons, while they're vanishingly rare in others?
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Solving these tasks is challenging as it involves recognizing how goals, entities,
and quantities in the real-world [sic] map onto a mathematical formalization,
computing the solution, and mapping the solution back onto the world.

— Ling et al., 2017
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<think> [chain-of-thought] </think> [answer]
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We explore how generating a chain of thought—a series of intermediate
reasoning steps—significantly improves the ability of large language models to
perform complex reasoning.... [C|hain-of-thought prompting improves
performance on a range of arithmetic, commonsense, and symbolic
reasoning tasks.

— Wei et al., 2022
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Evaluation is measuring the difference between articulated expectations of a
system and its actual performance.

— Recht, “Benchmarking Culture”
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[L]angauge extends into the world—or rather, the world and its things extend
into language, though nothing seems to touch the other realm directly....
Generated writing, however, is first and foremost different writing, one that

comes with its own tendency as it operates in a different mode of production,
doing words without things.

— Bunz, “On the Calculation of Meaning, or Doing Words without Things”
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