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● Our placebo tests indicate that the pin 
direction uniquely encodes pins, as other 
meaningful directions, such as line-attack, 
exist.

● We solely study absolute pins, as relative 
pins require symbolic reasoning beyond 
python-chess.

● Internal representation of the Ruoss Model 
is particularly interesting, as its training, with 
Stockfish action-values, no search, and no 
self-play, is different from previous engines.
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MAIN 3 TAKEAWAYS
● The searchless chess transformer linearly represents 

absolute pins beyond board geometry.
● Probe and patching peaks occur at different layers in 

the 270M and 9M engine variants.
● Probe accuracy does not localize causal computation 

and directional specificity does not establish 
concept-specific encoding.
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● The 270M probe peaks at layer three with AUC 0.919, 
indicating that information is linearly decodable in early layers. 
Using a bitboard baseline, we confirm this is not simply from 
board geometry.

● Most of the probe gain happens after a single transformer 
block, indicating that relational structure requires additional 
computation beyond the embedding layer.
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Activation Patching4

● Intervention 
substantially reshapes 
the value distribution, 
but actually rarely 
changes which move 
the model plays.

● The pin direction 
encodes pin-related 
information distinct 
from line-attack 
information, but may 
not be the dominant 
encoding direction.

FIGURE

● The presence of a 
probe-patching gap 
seems to indincate 
distinct layer-specific 
encodings of the same 
concept.

● Probe accuracy can be 
a misleading proxy for 
the casual role of a 
feature, with reliable 
perturbation being 
further downstream 
then earlier indicated.
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Probing for Pin Representation3

● By the linear representation hypothesis, advanced semantic 
concept often correspond to directions in activaton space.

● We extend prior research on engines like AlphaZero and 
OthelloGPT.

● Tactical motifs have been largely unexplored in such models, 
with some previous studies on positional ideas instead.
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