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Understanding Reasoning in Thinking
Language Models via Steering Vectors



Motivation & Contribution
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Figure 1: Steering on DeepSeek-R1's backiracking feature vector changes the model’s behavior,
Depending on whether we add or subtract this vector to the activations at inference time, the model
increases or decreases its tendency to abandon its current approach and explore alternative strategies
for the task at hand. Highlighted sections indicate instances of this behavior.




Methodology
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Methodology
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Thought Anchors: Which LLM
Reasoning Steps Matter?



Motivation & Contribution
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Sentence Categorization
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Methodology 1: Black-Box Counterfactual Resampling
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White-Box Attention Aggregation

Methodology 2
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Methodology 2: White-Box Attention Aggregation
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Methodology 3: Causal Attention Suppression
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Causal dependencies between sentences

[12] Decide to verify initial solution (20 bits)

21 Decimal computation complete
(66666,,) = 419,430

identify 19 vs.
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Prompt Correct answer: 19

When base-16 number 66666 is written
in base 2, how many digits (bits) does it have?

<think>

So, if each digit is 4 bits, then 5 digits would
be 5 * 4 = 20 bits.

Alternatively, maybe | can calculate the value
of 66666,4 in decimal and then find out how
many bits that number would require.

Uncertainty Management #47
Maybe | messed up the decimal conversion.

</think>
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1. Black-box resampling
4y Prior work: remove sentence i and force answer

> Us: remove sentence i and resample full rollout (100x)

2. Receiver heads

Find heads attending to sentence i

1 Vertical lines: broadcasting sentences

3. Attention suppression

¢ Mask all attention to sentence i

-> Examine effect on sentence j
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