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Abstract

Steering vectors are a lightweight method for controlling text properties by adding a
learned bias to language model activations at inference time. While predominantly
studied for multiple-choice and toy tasks, their effectiveness in free-form gener-
ation remains largely unexplored. Moving “Beyond Multiple Choice,” we evaluate
steering vectors for controlling topical focus, sentiment, toxicity, and readability in
abstractive summaries across the SAMSum, NEWTS, and arXiv datasets. We find
that steering effectively controls targeted properties, but high steering strengths
consistently induce degenerate repetition and factual hallucinations. Prompting
alone preserves summary quality but offers weaker control. Combining both meth-
ods yields the strongest control and the most favorable efficacy-quality trade-off at
moderate steering strengths. Our work demonstrates that steering vectors face a
critical control-quality trade-off in free-form generation, and that hybrid approaches
offer best balance in practice.

Contribution

Hybrid steering and prompting offers the best tradeoff

1. We evaluate steering vectors to control topical focus, sentiment, toxicity, and
readability in adaptive free-form summaries on the SAMSum, NEWTS, and
arXiv datasets. Except for toxicity, all text properties can be effectively induced.

2. We evaluate generated summaries for unwanted side effects on summary qual-
ity, inding that high steering strengths consistently induce degenerate repeti-
fion and factual hallucinations.

3. We compare steering, prompting, and their combination: prompting alone pre-
serves quality but offers weaker control, while the hybrid approach yields the
strongest control and most favorable efficacy-quality trade-off at moderate
steering strengths.

4. We release our code and datasets to support reproducibility.

Method: Difference-of-Means Steering Vectors

Topic Scores for Topic Steering and Prompting
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Figure 3. Combined steering and prompting more strongly influences topical focus than either
technigue alone. Topical focus generally increases with positive A values until text degradation

begins to reduce these scores.

Hybrid method effectively controls summary readability

Table 1. Example summaries for combined readability steering and prompting applied to the
Llama-3.2-3B model, demonstrating varied outputs for the same source text.

We study difference-of-means steering vectors following [1]:

o Collect activations at layer [ for contrastive sentence pairs (™, x7).
» Compute steering vector: s' = 537, la'(z") —a'(z™)

o Atinference, add \s' to model activations, where X controls steering strength.

Steering vectors effectively control summary sentiment

A = —1 + complexity A =0+ neutral prompt- X = +1 + simplicity
prompting Ing prompting
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Sentiment Steering: Sentiment Scores vs. Steering Strength
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the nuances of human preference, particularly regarding subtle factual hallucina-
fions induced by high steering strengths. Third, we focus exclusively on difference-
of-means steering vectors applied to heuristically selected layers.
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Figure 1. Steering vectors successfully control the sentiment of generated summaries. Without
steering the average sentiment is neutral. Negative and positive steering strength effectively shift
the average sentiment towards the target polarity. Both metrics show similar sentiment scores and
a monotonic increase in sentiment relative to the applied steering strength.

Conclusion

Steering vectors represent an effective but lightweight method for adapting large-
scale foundation models to user preferences at inference time. We find that dif-
ference of means steering vectors are effective at controlling text properties in
free-form adaptive summarization, but their use is governed by a critical trade-
off between control efficacy and text quality. We observe that large steering

High steering strengths degrade summary quality

Toxicity Steering: Extrinsic Quality vs. Steering Strength
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Figure 2. Extrinsic text quality is constant for small steering strengths and degrades for larger
steering strengths. For sentiment, steering scores are stable between -1.5 and 1.5 and then
continuously fall for increased steering intensity. This same trend is more pronounced for toxicity
steering, where already for steering strengths larger than 1 the extrinsic quality drops substantially.
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Code & Data available at:
https:/github.com/JoschkaCBraun/adaptive-steering
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