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Tracking accuracy improves with LM size & with CoT
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3.

ayers, prior states should be decodable in earlier layers.

Layers

accuracy

sharply

f so, we expect {apple} to be decodable earlier below:
A o {apple, book} ->final state {4
’ (process operation 1)
0 {apple} -> prior state
(process description)
Box 1 contains the book... Box 2 contains the

—>

®

Token positions

Boxes with 0 (local) operations (n=1018) Boxes with 1 (local) operations (n=1002) Boxes with 2 (local) operations (n=739)  6) o

Final state
probing

INncreases

Processing is
in parallel!

Activation patching reveals similar “put” mechanism

Desiderata-based patching? (residual stream) indicates
similarity in layers between put and description, and
they share retrieval circuit through position (|)

0.25 Object
—— jade (from description)
sock (from put, if 1st op)

sock (from put, if 2nd op)

Counterfactual: Cat is in Box 3, ball is in Box 1, ... Put pear o
in Box 1. Put hat in Box 2. Box 1 contains the ball, pear 50:15
Clean: Book is in Box 1, jade is in Box 2,... Put sock
in Box 2. Put cake in Box 1. Box 1 contains the book, cake

Label (if encoding position info): jade (obj0), sock (obj1) R
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Future Plans: Single & Multi-Operation Mechanisms

Need to patch at multiple prediction positions?
Positional information stored in the same subspaces?
Counterfactuals for individual operations? (e.g. put)
Can we find mechanistic advantages of CoT? How do
we analyze CoT circuits?

Is multi-op circuit compositions of single-op circuits?
How do LMs encode different operations internally,
e.g, local removals v.s. global removals.



