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What’s a language model?
of• Autoregressive

• Generates one token 
at a time

• Processes one token at 
a time

• Pre-trained
• On next-token 

completion across 
internet
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Weights vs. activations
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weights activations
static depend on input

“brain structure” “neural activation”

learned parameters 
(matrices)

outputs of parameters
(vectors)
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The residual stream

the glass might break ,

the ball might break the

let’s go eat break fast

similarity between activations ~ 
similarity between tokens in that context

earlier layers: syntactic
later layers: semantic

last layer: next token prediction
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Inside each layer: MLP

MLP

attention

…

residual 
stream

Tower

𝑊𝑊1

𝑊𝑊2

local

• only information 
from current 
token

dense

• makes up ~70% 
of the model

sparse

• few neurons with 
very large values

distribution of MLP activations

input

output



Inside each layer: attention

MLP

attention

…

residual 
stream

Tower

the Eiffel Tower

• only way to move 
information across 
tokens!

moves information

input

output



Inside each layer: attention

MLP

attention

…

residual 
stream

Tower

the Eiffel Tower

𝑄𝑄

𝐾𝐾

the

Eiffel

Tower

how much “Tower” attends to 
“Eiffel”

• only way to move 
information across 
tokens!

moves information

input

output



Inside each layer: attention

MLP

attention

…

residual 
stream

Tower the Eiffel Tower

𝑄𝑄

𝐾𝐾

the

Eiffel

Tower

• only way to move 
information across 
tokens!

moves information

a = a & b = b & c = c & d =

a
=
a
&
b
=
b
&
c
=
c
&
d
=

“b attends to b”

attention values

induction head 
copies previous tokens



Summary
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