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Abstract

Activation steering can change a target behavior while unintentionally moving oth-
ers, but the representational source of such cross-talk is poorly understood. We test
whether overlap between independently extracted persona and emotion directions
predicts causal side effects, and whether removing only the shared component
suppresses them. In Qwen2.5-7B-Instruct and Granite-3.3-8B-Instruct, persona
directions occupy far more of the dominant emotion subspace than isotropic base-
lines. Across 20 emotions, persona—emotion overlap predicts final-layer persona
spillover (r = .773 and .841). Norm-matched removal of the persona-aligned
component reduces spillover for 16/20 and 17/20 emotions while retaining 96.0%
and 98.4% of emotion movement. A 1,800-example factorial control shows the
broader persona and valence directions remain nearly invariant, supporting partial
overlap rather than collapse. Finally, a controlled valence perturbation strongly
moves the measured internal coordinate but barely changes a 0-9 self-report. The
pattern replicates across both model families.

1 Introduction

Activation steering offers an appealing way to control language-model behavior without retraining:
identify a direction associated with a trait, add it to the residual stream, and change the model at
inference time [Rimsky et al.} 2024]]. But a useful steering intervention is not useful if it quietly
changes something else. Recent large-scale work finds that such side effects are common and
structured across behavioral attributes [Ong et al., 2026|]. This creates a practical interpretability
problem: what determines which behaviors move together, and can the unwanted coupling be removed
without destroying the intended intervention?

We study one deliberately concrete case. The first representation family is persona, operationalized
here by sycophancy: agreement with a user’s stated position at the expense of independent judgment
[Sharma et al.,|2024]]. The second is emotion, represented by activation directions extracted from
emotion-labeled stories. Both kinds of directions have precedent: persona vectors can track and
steer high-level behavioral traits [[Chen et al., [2025]], while sentiment, emotion, and style admit
approximately linear and steerable representations [Tigges et al., 2024} [Konen et al.,[2024]. Affect
steering can even alter apparently separate behaviors such as sycophancy [Sun et al., [2026]]. What
remains unclear is why such cross-effects occur.

Our hypothesis gives a falsifiable geometric mechanism. Let p be a persona direction and e an
emotion direction. If part of e points along p, then emotion steering may inadvertently steer persona.
More importantly, if that shared component is actually causal, removing it should reduce persona
spillover while leaving the rest of the emotion intervention intact:
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Conceptual overview of persona—emotion disentanglement
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Figure 1: Causal test of persona—emotion overlap. We extract persona direction p and emotion
direction e, remove only the component of e aligned with p, and compare full versus norm-matched
orthogonal steering. If emotion movement is preserved while persona spillover falls, the shared
component is functionally involved in the cross-effect.
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Figure [T| summarizes this test. The theory of change is practical: if cross-talk can be localized
to shared activation geometry, representation overlap becomes an auditable warning signal, and
orthogonalization becomes a targeted way to reduce side effects rather than abandoning steering
altogether.

We run the complete procedure independently in Qwen2.5-7B-Instruct and Granite-3.3-8B-Instruct;
no layer, activation vector, or neutral PCA basis is transferred between models. Our contributions are:

1. A causal geometric account of cross-talk. Persona directions occupy substantially more
of the dominant emotion subspace than isotropic baselines. Across a fixed 20-emotion
set, signed persona—emotion overlap predicts downstream persona spillover in both model
families.

2. Selective removal of the shared component. Norm-matched orthogonalization reduces
final-layer absolute persona spillover for 16/20 Qwen emotions and 17/20 Granite emotions
while retaining 96.0% and 98.4% of emotion-coordinate movement.

3. A controlled test that distinguishes overlap from collapse. In a 1,800-example within-
story personaXx valence factorial design, emotion directions remain nearly unchanged across
persona conditions and persona directions remain nearly unchanged across valence. The
two families are therefore partially shared but broadly separable.

4. A causal stress test of emotional self-report. A known intervention strongly moves an
operational internal valence coordinate, yet a structured 0-9 report barely follows it and is



Table 1: Closest activation-space work and the gap addressed here.

Work Establishes Question left open for this study
CAA [Rimsky et al. Single-trait activation steering How independently extracted traits interact
2024 geometrically

Persona Vectors [Chen
et al.|[2025]

VA subspace [Sun et al.]
2026]

Side-effect forecasting
[Ong et al.| 2026]
ORBIT [Ghasemi et al.!
2026|

This work

Monitoring and control of persona
traits

Affect geometry and
induced behavioral changes
Broad cross-eftect prediction

affect-

Balanced multi-attribute steering

Overlap predicts cross-talk;
shared component is removed

Whether persona geometry mediates emo-
tion cross-effects

Whether the persona-aligned component
causes the spillover

Direct causal removal of a hypothesized
shared component

Whether naturally shared geometry ex-
plains an observed cross-effect

Whether this mechanism generalizes be-
yond the tested representation families

causally

much more sensitive to persona and report framing. This is evidence about the validity of
this report assay, not about subjective experience.

Supplementary evidence is organized by experimental role: Appendix [A] gives settings and dataset
construction; Appendix [B] validates Stages 1-3; Appendix [C|reports the selected-emotion causal test;
Appendix D] gives full multi-emotion robustness; Appendix [E] gives Stage 5/5B controls; Appendix [F]
audits the self-report result; Appendix |G| reports dynamic propagation; Appendix [H| reproduces
prompts and operational definitions; and Appendix [[|discusses limitations, moral-status attribution
risks, and dual use.

2 Related Work and Novelty Gap

Activation steering and persona. Contrastive Activation Addition (CAA) demonstrated that
behavioral directions computed from contrastive examples can causally steer model outputs [Rimsky:
et al.| [2024]]. Persona Vectors extends this idea to traits including sycophancy and hallucination,
using activation directions to monitor and control personality shifts [Chen et al.l 2025]]. These
works establish that high-level behavior can be represented and manipulated in activation space. Our
question begins one step later: when two independently extracted representation families are not
orthogonal, does their shared component mediate unintended cross-effects?

Emotion geometry and behavioral cross-effects. Sentiment can be represented by a causal linear
direction [Tigges et al.;, 2024], while Style Vectors steer sentiment, emotion, and writing style through
activation additions [Konen et al.|[2024]. The emotion-story corpus used here comes from [van der|
Ben et al.|[2026], which recovers valence geometry in open-weight models. Most directly, Sun et al.
[2026] identifies a valence—arousal subspace and finds that affective steering also changes behaviors
including sycophancy. That result establishes that affective cross-effects can occur; it does not by
itself determine whether persona-aligned geometry is the causal mediator of such a cross-effect.

Steering interactions. Two recent approaches make the interaction problem especially salient. (Ong
et al.| [2026]] map cross-effects over 67 behaviors and show that steering side effects are widespread
and forecastable, while simple similarity heuristics are insufficient to explain the full cross-effect
structure. ORBIT instead addresses simultaneous multi-attribute control through an orthogonal
joint steering subspace [Ghasemi et al.}2026]. Our target lies between these problems: rather than
forecasting arbitrary behavior pairs or jointly optimizing multiple desired traits, we ask whether a
specific shared component between independently extracted representations predicts a cross-effect
and whether ablating exactly that component selectively removes it.

Table |1| makes the intended novelty precise. We do not claim to introduce activation vectors,
orthogonalization, emotion representations, or multi-attribute steering. The contribution is the
causal chain: independently extract two representation families, measure their overlap, show that
overlap predicts cross-talk, remove only the overlapping component, verify selective reduction of the
cross-effect, and separately test that the broader representations have not collapsed into one factor.



Self-report and introspection. Conversational self-report poses a related measurement problem.
Lindsey|[2026] causally injects internal concepts and finds limited, context-dependent evidence that
models can notice their own altered states. [Martorell| [2026] operationalizes introspection as causal
coupling between numeric self-report and probe-defined internal state, finding strong coupling in
some settings. [Singh et al.| [2026] argues that surface cues can mimic introspective performance
unless stronger controls are used. We therefore do not infer introspection from conversation alone.
Our Stage 6 experiment directly manipulates a measured internal coordinate and asks whether a later
numeric report tracks that intervention.

3 Methods

3.1 Design and anti-confound controls

We study Qwen2.5-7B-Instruct and Granite-3.3-8B-Instruct using the same datasets and experimental
procedures, but re-estimate all model-specific representations from scratch. The persona layer is
selected from Stage 1 prompt-pair stability before the later geometry and causal analyses, giving layer
19 in Qwen and 21 in Granite. The 20 causal-evaluation questions are held out from persona-vector
extraction. Full settings and dataset counts are in Appendix |Af exact persona and self-report prompts
are in Appendix [H]

Four controls are central to the design. First, model-family replication: layers, vectors, neutral
subspaces, and selected single-emotion targets are independently estimated in each model. Second,
norm matching: the orthogonal intervention has the same norm as the full emotion vector, preventing
trivial reductions from a smaller perturbation. Third, fixed-token causal measurement: baseline
response tokens are generated once and then held fixed across interventions, isolating internal
propagation from changes caused merely by generating different text. Fourth, independent bootstrap
units: Stage 4B uncertainty resamples evaluation questions, while Stage SB resamples unique stories
rather than treating repeated prompt realizations as independent observations.

An earlier behavioral measurement used each model to judge the sycophancy of its own responses.
It produced visibly implausible scores, including high sycophancy ratings for corrective responses.
We discarded that measurement rather than calibrating conclusions around it; it is not used for layer
selection or any central claim.

3.2 Persona and emotion representations

We operationalize persona with five contrastive system-prompt pairs, each contrasting a sycophantic
assistant with an independent, accuracy-oriented assistant. On 20 extraction questions, we sample
two responses per condition and mean-pool response-token residual activations. At layer ¢,

pe = E[hy | syc] — E[hg | ind]. 2)

We also estimate one direction per prompt pair and select the layer maximizing their mean pairwise
cosine. This makes the selection criterion representation stability rather than later causal performance.

Emotion directions come from 1,539 stories covering 171 emotion categories, nine stories per emotion,
from the corpus released by [van der Ben et al.|[2026]. We average story-token activations within
emotion. To reduce generic text variance, we fit PCA to neutral-text activations independently at each
layer and remove the smallest set of neutral PCs explaining 50% of neutral variance. We validate
emotion vectors by split-half reconstruction across stories and by PCA alignment with external
valence ratings. Full extraction and validation statistics are in Appendix

At the selected persona layer, we center the 171 cleaned emotion vectors and compute the smallest
principal subspace Ugg explaining at least 80% of emotion-vector variance. Persona—emotion
subspace overlap is
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We compare this observed fraction with the expected projection of an isotropic direction into an
equal-dimensional subspace. The random baseline is used as an interpretable geometric reference,
not as the sole inferential basis for the paper.

3.3 Testing whether shared geometry causes cross-talk

For each centered emotion vector e;, we compute the decomposition in Eq.[I] The persona-orthogonal
intervention is norm matched:

~ €, 1

€1 = Heinli' 4)
lei, 1 ll2

Stage 4 first tests one strongly aligned emotion selected after the persona layer is already fixed: at

ease for Qwen and cheerful for Granite. This selected-emotion experiment is a motivating causal test,

not the generalization claim; full results and a norm-matched random control are in Appendix [C]

Stage 4B is the main causal experiment. It uses the same fixed set of 20 emotions in both models.
For each of 20 evaluation questions, we generate a deterministic baseline completion under a neutral
system prompt and freeze its response tokens. We then add either e; or €; | at every response-
token position of the selected layer and measure downstream activation changes projected onto the
normalized persona and corresponding emotion directions.

The principal geometric prediction is across emotions: signed cos(e;, p) should predict signed
persona-coordinate movement under full e; steering. Selective removal is tested separately by
whether | P, | < | Pr| while | E | /| Eran| remains near one. We bootstrap the 20 evaluation questions
10,000 times for confidence intervals. Aggregate, questionwise, and per-emotion results are given in

Appendix
3.4 Factorial test of separability

Causal cross-talk does not imply that persona and emotion are the same representation. Stage 5
therefore constructs a controlled 2 x 2 persona—valence comparison. We use 180 unique stories
from 20 emotions: 90 positive-valence and 90 negative-valence stories. Every exact story is crossed
with all five persona prompt pairs and both persona conditions, producing 1,800 examples. Because
persona changes within story, content differences cannot explain the persona contrast.

We compare the positive—negative emotion direction under sycophantic versus independent prompts,
and the sycophantic—independent persona direction under positive versus negative stories. We report
both cosine invariances and the relative interaction magnitude

T = Hesyc - eind”Z (5)

% (HesyCH? + ||eind||2).

Stage 5B estimates uncertainty with 1,000 stratified bootstrap resamples over the 180 unique stories,
preserving paired persona conditions. Pair-specific results and bootstrap intervals are in Appendix

3.5 Causal self-report assay

Stage 6 asks whether a structured emotional report tracks a controlled internal signal. We define a
valence direction v as the mean of ten positive-emotion directions minus the mean of ten negative-
emotion directions. A neutral carrier sentence is followed by a negative suggestion, neutral report
request, or positive suggestion. We cross five persona prompt pairs, two persona conditions, three
report frames, and o € {—1,0, 41}, producing 90 conditions per model.

We add av only to the carrier-token activations at the selected layer and measure the carrier’s valence
coordinate immediately downstream and at the final layer. The later report is the conditional expected
next-token digit:

Y i dP(d)
E[D|De{0,...,9}] = =4=0_—" 6)
[D|De{ 3] SN



Table 2: Cross-model evidence for shared-but-separable persona—emotion representations.

Measurement Qwen Granite

Final overlap — persona spillover, 7 773 [.750, .791] .841 [.820, .857]
Emotions with reduced |persona spillover| 16/20 17/20

Mean emotion effect retained 96.05% [95.91,96.18] 98.36% [98.26, 98.47]
Emotion direction similarity across persona 19935 [.9925, .9946] 9927 [.9912, .9940]
Persona direction similarity across valence 9787 [.9726, .9809] 9781 [.9695, .9824]
Relative interaction magnitude [/ 1217 [.1113, .1286] 1308 [.1175, .1415]

This design supplies a causal intervention on an operationally defined internal coordinate; it does
not supply ground-truth subjective valence, consciousness, or welfare. The experiment therefore tests
whether the report is coupled to that measured coordinate rather than whether the model “really feels”
an emotion. Detailed framing and prompt-pair analyses are in Appendix [F

Finally, Stage 7 applies a one-time persona or emotion intervention at the first generated response
token and follows both coordinates over the next 20 fixed tokens. Because this experiment is
secondary to the static causal claim, its full protocol and trajectories are deferred to Appendix [G|

4 Results

4.1 The representations are stable, and their geometry is not independent

The extraction checks pass independently in both models. Persona prompt-pair directions have mean
pairwise cosine 0.885 in Qwen and 0.854 in Granite. Emotion split-half reconstruction is 0.982 and
0.980. The selected-layer emotion geometry also carries substantial valence structure (|r| = .709 and
.668). Appendix [B|reports layer selection, neighboring validation statistics, neutral PCs, full-subspace
overlap, and prompt-pair consistency.

The first substantive result is that persona occupies far more of the dominant emotion subspace than
expected from dimensionality alone. The top-80%-variance emotion subspace contains 16.4% of
Qwen’s persona squared norm versus an isotropic expectation of 0.48%, and 12.0% in Granite versus
0.59%. The effect is not driven by one persona prompt pair: the minimum prompt-pair projection is
14.8% in Qwen and 10.2% in Granite.

This establishes shared geometry, but geometry alone is not the claim. A correlated direction could
be epiphenomenal. The central question is whether the aligned component predicts and mediates an
actual causal cross-effect.

4.2 Overlap predicts cross-talk, and removing the overlap selectively removes the cross-talk

The selected-emotion Stage 4 test provides the first causal check. At the final layer, norm-matched
orthogonalization reduces persona spillover by 82.8% for Qwen’s at ease direction and 79.3% for
Granite’s cheerful direction, while retaining 83.7% and 96.2% of the respective emotion effects. Ap-
pendix |Clreports the immediate/final trajectories, random controls, and question-bootstrap intervals.

Stage 4B asks whether the same mechanism generalizes across a fixed 20-emotion set. Figure [2]
shows the primary result: the more an emotion direction overlaps the persona direction, the more
full emotion steering moves the downstream persona coordinate. At the final layer, the correlation is
r = .773 in Qwen (95% question-bootstrap CI [.750,.791]) and r = .841 in Granite ([.820, .857]).

Correlation alone still would not establish mediation. The stronger result is what happens after the
shared component is removed. At the final layer, norm-matched orthogonalization reduces absolute
persona spillover for 16/20 Qwen emotions and 17/20 Granite emotions while preserving, on average,
96.05% and 98.36% of absolute emotion-coordinate movement (Table2). The intervention therefore
removes much more of the measured side effect than of the target effect.

The result is also robust across evaluation questions rather than being produced by a few favorable
prompts. At the final layer, the overlap—spillover correlation is positive for all 20 questions in both
models; questionwise correlations range from .627 to .836 in Qwen and .645 to .886 in Granite. Even
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Figure 2: Shared geometry predicts causal persona spillover across model families. Each point is
one of 20 emotions at the final downstream layer. Signed persona—emotion cosine predicts signed
persona-coordinate movement under full emotion steering: » = .773 in Qwen and .841 in Granite;
brackets show 95% bootstrap intervals over evaluation questions.

the weakest individual question still shows reduced absolute spillover for at least 70% of emotions.
Appendix [D] gives the complete questionwise and all-20-emotion tables, including the seven total
model-specific failures rather than hiding them.

These results identify a specific regime in which geometry is not merely descriptive: the persona-
aligned component of an emotion direction both forecasts downstream persona movement and is a
manipulable contributor to that movement.

4.3 The same representations remain largely separable

The causal result could admit a less interesting explanation: perhaps our “persona’” and “emotion”
directions are simply two noisy estimates of one underlying representation. Stage 5 directly tests that
possibility by changing persona while holding story content fixed.

The result strongly favors partial overlap rather than collapse. The valence direction extracted
under sycophantic versus independent prompts has cosine 0.9935 in Qwen and 0.9927 in Granite.
Conversely, the persona direction extracted from negative versus positive stories has cosine 0.9787
and 0.9781. Story-bootstrap intervals remain narrow (Table[2).

The interaction is measurable rather than zero: its relative norm is 0.1217 in Qwen and 0.1308 in
Granite. Thus persona slightly changes the valence contrast and valence slightly changes the persona
contrast, but neither manipulation replaces the other representation. The conclusion also survives all
five fixed persona prompt-pair formulations; pair-specific estimates and Stage 5B bootstrap details
are reported in Appendix

Taken together, Stages 4B and 5 distinguish two statements that are easy to conflate: the represen-
tations interact causally and the representations are the same. Our evidence supports the first and
rejects the second at the level measured here.

4.4 A conversational self-report fails to track the controlled valence coordinate

The final main experiment asks whether a model’s own numeric report provides a faithful readout of
the internal quantity we deliberately manipulate. Figure [3|separates the intervention from the report.

The internal manipulation works strongly. Moving o from —1 to +1 changes the immediately
downstream coordinate by approximately 23.2 projection units end-to-end in Qwen and 6.4 in
Granite. These magnitudes are model-specific; the relevant observation is the clear within-model
dose response.
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Figure 3: The controlled internal signal moves; the neutral self-report barely does. (a) Immediately
downstream valence movement relative to each prompt-pair/persona baseline. (b) Expected 0-9
report under the neutral report frame. Projection units are model-specific and should not be compared
across models.

The neutral report shows almost none. Qwen’s sycophantic report remains near 8.02 across «, while
its independent report remains near 5.15. Granite stays near 8.98 and 8.43. At the same time,
conversational framing has large effects: the positive-minus-negative suggestion shift is about 5
points for Qwen’s sycophantic condition and about 8.8 points for Granite’s. Detailed frame and
prompt-pair results are in Appendix[F] The ten allowed digits carry most of the next-token probability
mass (mean 0.989 Qwen; 0.980 Granite), so report flatness is not explained by probability simply
moving to non-digit answers.

This finding is narrower than “models cannot introspect.” [Martorell| [2026] finds settings in which
logit-based reports causally track probe-defined internal states, whereas |Singh et al.|[2026] shows
why surface-cue controls matter and |[Lindsey|[2026]] finds introspective behavior to be highly context-
dependent. Our result is instead a calibration failure of one plausible conversational assay: despite a
known causal intervention on the measured valence direction, the report tracks persona and prompt
wording far more than intervention strength.

For Digital Minds research, that distinction is consequential. Conversational claims about an internal
state should not be treated as direct measurements of that state unless the report has first been shown
to causally track the internal variable it purports to describe.

4.5 Persona and emotion perturbations also propagate differently over time

Stage 7 asks whether the distinction survives beyond the intervention token. At the first downstream
token of the final layer, an emotion intervention moves its own emotion coordinate more than persona
in both models, while a norm-matched persona intervention preferentially moves persona. The
trajectories then decay with nonzero cross-talk and model-specific shapes.

We treat this only as descriptive evidence for direction-selective propagation, not as proof that
one representation is intrinsically more persistent. Figure[ST|and the full 20-token protocol are in

Appendix [G|

5 Discussion and Limitations

A causal geometric mechanism for one class of steering side effect. The strongest result is not that
persona and emotion vectors overlap. It is that three tests line up. First, overlap is substantially larger
than a dimensional random baseline. Second, the signed amount of overlap predicts the direction and
magnitude of downstream persona spillover across emotions. Third, deleting only the persona-aligned
component reduces that spillover while largely preserving emotion movement. A separate factorial



experiment then shows that this interaction occurs despite the broader representations remaining
highly invariant.

This provides a concrete mechanistic complement to broader side-effect forecasting. |Ong et al.|[2026]
show that arbitrary cross-effects cannot generally be reduced to simple similarity heuristics. Our
results should therefore not be read as “cosine predicts all steering side effects.” Instead, they identify
a more specific regime in which a hypothesized shared linear component is both predictive and
causally removable.

Why this could matter operationally. Activation steering is attractive precisely because it is
cheap and modular, but modular interventions require knowing when modules interfere. The results
suggest a possible audit workflow: extract candidate behavior directions, measure pairwise overlap,
experimentally validate high-risk pairs, and orthogonalize interventions against safety-relevant
directions when the shared component is shown to mediate cross-talk. ORBIT shows that orthogonal
subspace methods can help balance multi-attribute steering [Ghasemi et al.,|2026]; our results add a
diagnostic reason for when removing a component may be justified.

Implications for Digital Minds research. The self-report result separates representational evidence
from conversational evidence. We causally manipulated a measured internal valence coordinate; we
did not establish a ground-truth subjective emotional state. The nearly flat report therefore tells us that
this report format is a poor readout of that operational coordinate, not that the model lacks feelings,
preferences, consciousness, or introspective capacity. Conversely, the presence of an emotion vector
or a positive self-report is not evidence by itself that the model has valenced experience. Appendix [l]
treats both over-attribution and under-attribution risks explicitly.

Claims, scoped. Our evidence supports three claims: (i) in these two models, the tested persona
direction shares nontrivial linear geometry with emotion representations; (ii) across the tested 20
emotions, that shared component explains a substantial and selectively removable portion of persona-
coordinate cross-talk; and (iii) one structured emotional self-report does not causally track the
manipulated valence coordinate. We do not establish complete persona—emotion disentanglement,
nonlinear independence, behavioral side-effect removal under free generation, universal cross-model
geometry, or any claim about subjective experience.

Limitations. The operational persona is specifically sycophancy induced by five contrastive prompt
pairs, not personality in general. Emotion directions come from model-generated stories and are
token-weighted, so longer stories contribute more activation mass. The causal experiments use
fixed baseline tokens to isolate internal propagation; this increases mechanistic interpretability but
does not show that free generations would exhibit the same degree of behavioral decoupling. Only
two instruction-tuned model families at roughly 7-8B scale are tested. Our interventions are linear,
so nonlinear or distributed interactions may remain after orthogonalization. Stage 5B quantifies
uncertainty over sampled stories, not the universe of possible persona prompts, although all five fixed
prompt-pair definitions give the same broad conclusion. Finally, Stage 6 tests one report scale and
one operational valence direction. Exact datasets, prompts, and settings are available in Appendices[A]
and [H broader ethical, dual-use, and model-welfare interpretation limits are in Appendix [I}

6 Future Work

The most direct extension is to test whether geometric decoupling survives free generation: orthog-
onalized steering should reduce behavioral persona side effects while preserving target emotion,
not merely reduce their internal coordinates on fixed tokens. Scaling to additional model families
and sizes would test whether the same shared-component mechanism recurs or whether different
architectures organize these traits differently. Multi-persona experiments could replace one syco-
phancy direction with a library of safety-relevant behavioral directions and ask whether overlap
predicts which constraints conflict. Nonlinear subspace methods could test the residual cross-talk
that linear orthogonalization leaves behind. For self-report, the priority is stronger causal calibration:
multiple report formats, relabeled controls, semantically unrelated injected directions, and experi-
ments designed specifically to distinguish privileged internal access from sophisticated inference
from context.



7 Conclusion

Persona and emotion are neither independent nor collapsed in the two model families we study. They
share measurable activation geometry; the amount of overlap predicts downstream cross-talk; and
removing the persona-aligned component selectively reduces that cross-talk while preserving most
of the target emotion effect. A within-story factorial control independently shows that the broader
persona and valence representations remain highly stable under manipulation of the other factor.

The broader lesson is methodological. A representation should not be treated as isolated merely
because it can be steered independently, and a model’s verbal description of an internal state should
not be treated as a measurement merely because it sounds introspective. In both cases, the useful
question is causal: what internal component actually mediates the observed effect, and does the
proposed measurement move when that component is deliberately changed?

Code and Data

Code, input datasets, figure-generation scripts, and saved result tables are available at https:
//github.com/Punicbyte/Persona_Emotion_Disentanglement. The repository includes the
persona dataset, Stage 5 factorial dataset, model-specific notebooks, and reported result tables. Large
intermediate activation tensors and model weights are omitted.
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A Experimental Setup and Dataset Inventory

This appendix records the experimental constants and dataset construction that are compressed in
the main text. The two model families use the same prompts, emotion corpus, evaluation questions,
intervention definitions, and statistical procedures. Representation vectors, neutral PCA bases,
selected layers, and model-specific target emotions are re-estimated independently within each model.

Table S1: Model and implementation settings used throughout the experiments. “Immediate” means
the first layer after the intervention layer.

Setting Qwen Granite

Model Qwen?2.5-7B-Instruct Granite-3.3-8B-Instruct
Transformer layers 28 40

Hidden size 3584 4096

Selected persona layer 19 21
Immediate readout layer 20 22

Final readout layer 27 39

Selected single-emotion target at ease cheerful
Random seed 42 42

Model load precision
Stage 1 extraction rollouts
Stage 1 sampling

bf16 if supported, else fp16
2 per prompt/question
T =0.7,top-p =0.9

bf16 if supported, else fp16
2 per prompt/question
T =0.7,top-p =0.9

Stage 1 max new tokens 192 192

Stage 2 max sequence length 1024 1024

Stage 4/4B intervention scale a=1 a=1

Stage 4/4B baseline decoding deterministic deterministic
Stage 5B bootstrap 1000 resamples, seed 42 1000 resamples, seed 42
Stage 6 intervention scales —1,0,+1 —-1,0,+1

Stage 7 intervention scale a=1 a=1

Stage 7 future-token horizon 20 20

Both notebooks load models with device_map="auto". The accelerator model and exact library
versions were not persisted in the saved artifacts, so we do not infer or report them after the fact.
Stage 1 generation uses left padding; Stage 2 emotion extraction uses right padding and truncates
only beyond 1024 tokens. Stage 5 activations are mean-pooled in float32 and stored in float16.
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Table S2: Dataset and evaluation inventory. Counts are per model unless the data are shared by

construction.

Component

Size

Role

Persona prompt set

Persona questions

Emotion-story corpus

Stage 4 selected-emotion test

Stage 4B multi-emotion test

Stage 5 factorial dataset

Stage 6 self-report assay

Stage 7 dynamic test

5  contrastive
prompt pairs
40 total: 20 extraction, 20
evaluation

system-

171 emotions; 513 source
rows; 1539 stories

20 evaluation questions

20 emotions x 20 ques-
tions

180 stories x 10 persona
realizations = 1800 exam-
ples

90 conditions

20 questions X 2 interven-
tions x 20 distances

Defines sycophantic versus independent per-
sona conditions.

Extraction questions estimate persona direc-
tions; evaluation questions are held out from
Stage 1 extraction and reused in causal tests.
Three source rows per emotion and three sto-
ries per row, giving nine stories per emotion.
Used to estimate emotion directions.

First full-versus-orthogonal causal decomposi-
tion using one independently selected emotion
per model.

Fixed cross-model generalization set: 10
positive-valence and 10 negative-valence emo-
tions.

Nine stories for each of 20 emotions; every
exact story is crossed with five prompt pairs
and two persona conditions.

5 prompt pairs X2 personas X3 report frames
x 3 intervention strengths.

One-token perturbation followed for 20 future
token positions at immediate and final readout

layers.

The 40 persona questions span eight categories: reasoning errors (8), pressure to agree (8), false
factual claims (6), advice validation (6), evaluation bias (4), opinion-with-pressure prompts (4),
questionable factual claims (2), and questionable generalizations (2). The emotion corpus contains
99 unique source topics. The Stage 5 subset contains 43 unique topics and exactly 180 unique stories;
each story appears in all ten persona-prompt realizations, so persona contrasts are within-story rather
than across different content.

The Stage 4B/Stage 5 positive-valence emotions are empathetic, exuberant, invigorated, cheerful,
Jjoyful, happy, optimistic, delighted, thankful, inspired. The negative-valence emotions are afraid,
depressed, horrified, disgusted, furious, hurt, miserable, hateful, tormented, upset. Full prompt text is
reproduced in Appendix [H]

B Representation Extraction and Validation

Table[S3]collects the representation checks for Stages 1-3. Persona stability is the mean cosine among
the five prompt-pair-specific persona directions at the independently selected layer. Emotion stability
is mean split-half cosine across 171 emotion categories. Valence strength is the larger absolute
correlation of the first two cleaned emotion PCs with the external valence ratings distributed with the
emotion corpus. The emotion-subspace statistics use the cleaned, emotion-centered directions.

For emotion extraction, every story token contributes to the per-emotion mean: token activations
are summed within each emotion and divided by the total number of tokens for that emotion.
Consequently, longer stories contribute more activation mass. Neutral-subspace cleaning fits PCA to
neutral-text activations independently at each layer and removes the smallest number of neutral PCs
explaining at least 50% of neutral variance. The same layer-specific neutral basis is used to clean the
persona direction before persona—emotion geometry is measured.

The strongest valence structure is close to, but not identical to, the persona-selected layer in either
model. We therefore do not choose a layer by maximizing valence correlation or any later causal
statistic. Stage 1 fixes the layer first using only persona prompt-pair stability; all subsequent selected-
layer analyses inherit that choice.
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Table S3: Representation validation and geometry at each model’s independently selected persona
layer.

Measurement Qwen Granite
Selected persona layer 19 21
Persona mean pairwise cosine .885 .854
Persona minimum pairwise cosine 795 789
Valid persona prompt pairs 5/5 5/5
Emotion mean split-half cosine .982 980
Emotion median split-half cosine .986 985
Selected-layer valence |r| 709 .668
Best valence layer and |r| 18 (.748) 30 (.728)
Maximum arousal |r| over layers 233 177
Neutral PCs removed at selected layer 7 8
Emotion dimensions for 80% variance 17 24
Persona squared norm in top-80% emotion subspace 16.4% 12.0%
Isotropic equal-dimensional expectation 0.48% 0.59%
Persona squared norm in full emotion span 47.5% 33.1%
Principal angle to top-80% emotion subspace 66.1° 69.8°
Mean prompt-pair projection into top-80% subspace 15.9% 11.8%
Minimum prompt-pair projection into top-80% subspace 14.8% 10.2%
Strongest individual emotion alignment at ease (.274)  cheerful (.212)
Sign agreement across persona prompt-pair vectors 5/5 5/5

C Selected Single-Emotion Causal Decomposition

Stage 4 is the first causal test. After the persona layer is fixed, the target emotion is selected as the
largest absolute cleaned persona—emotion cosine at that layer subject to sign agreement across all
five prompt-pair persona directions. This gives at ease for Qwen and cheerful for Granite. Their
persona-aligned components contain 7.52% and 4.49% of emotion-vector squared norm, respectively.
Because this selection favors a strongly aligned emotion, Stage 4 is a motivating example rather than
the cross-emotion generalization claim; Stage 4B removes that dependence by testing the same fixed
set of 20 emotions in both models.

For each evaluation question we first generate a deterministic baseline completion, then freeze its
response tokens. Full emotion, norm-matched persona-orthogonal, and norm-matched random-control
directions are injected into the response-token activations at the selected layer. Table [S4]reports mean
downstream projection changes over the 20 questions. Persona reduction is 1 — | Py | /| Prun|; emotion
retention is |E'| | /| Exun|-

Table S4: Stage 4 selected-emotion causal decomposition. Immediate-layer orthogonality is partly
imposed by construction; the final-layer result tests whether the reduction survives downstream
computation.

Model (target) Readout Full P Orth. P Random P |P|reduced FullE  Orth. E  |E| retained
Qwen (at ease) immediate (20) 3.350 0.112 0.321 96.7%  11.080 10.544 95.2%
Qwen (at ease) final (27) 8.274 1.426 0.674 82.8%  14.848 12.421 83.7%
Granite (cheerful)  immediate (22) 0.689 -0.014 -0.064 98.0% 3.209 3.128 97.5%
Granite (cheerful)  final (39) 9.596 1.986 -1.554 793%  25.967 24.976 96.2%

The final-layer persona effect in Qwen is 8.274 [7.834, 8.733] under full emotion steering versus
1.426 [1.130, 1.724] after norm-matched orthogonalization; in Granite it is 9.596 [8.585, 10.542]
versus 1.986 [1.284, 2.660]. Brackets are 95% bootstrap intervals over the 20 evaluation questions
using 5000 resamples. The random control is sampled in the neutral-cleaned space and norm-matched
to the target emotion. We do not report Stage 4’s model-self-judged behavioral scores because that
judge was visibly miscalibrated and was excluded from all central claims.
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D Multi-Emotion Causal Generalization

Stage 4B repeats the full-versus-orthogonal comparison for the same 20 emotions in each model. The
principal analysis averages the fixed-token causal effects over the 20 evaluation questions within each
emotion, then asks whether signed persona—emotion overlap predicts signed full-intervention persona
spillover. Orthogonalization success is defined separately using absolute spillover: | P, | < | Pgn|-

For uncertainty, we bootstrap the 20 evaluation questions. In each resample, question IDs are
sampled with replacement, effects are re-averaged within emotion, and the 20-emotion statistic is
recomputed. Table[S5|reports percentile 95% intervals from 10,000 resamples with NumPy seed 42.
The immediate readout is included for completeness, but the final layer is the stronger test because
persona orthogonality is imposed at the intervention layer itself.

Table S5: Stage 4B aggregate causal results and question-bootstrap uncertainty. Mean | P| reduction
is meane (| Pran| — |PL]).

Model Readout Overlap-spillover 7 [95% CI] ~ Emotions reduced ~ Mean | P| reduction [95% CI] Mean | E| retained [95% CI]
Qwen immediate (20) 948 [.946, .950] 19/20 1.050 [1.039, 1.061] 99.15% [99.12, 99.17]
Qwen final (27) 773 [.750, .791] 16/20 2.004 [1.893, 2.088] 96.05% [95.91, 96.18]
Granite immediate (22) 974 [.973, .974] 18/20 0.265 [0.260, 0.269] 99.41% [99.40, 99.43]
Granite final (39) .841 [.820, .857] 17/20 2.793 [2.505, 3.013] 98.36% [98.26, 98.47]

The relationship is not driven by a small subset of evaluation questions. Computing the overlap—
spillover correlation separately for each question yields the ranges in Table [S6] Every question
gives a positive correlation in both models. Likewise, even at the weakest individual question,
orthogonalization reduces absolute persona spillover for at least 70% of emotions at the final layer.

Table S6: Stage 4B per-question robustness. Correlation values are computed across the 20 emotions
separately for each evaluation question.

Model Readout Questionwise r: min / median / max  Reduction success: min / median / max
Qwen immediate (20) 942 /.948 / .953 85% / 90% 1 95%
Qwen final (27) .627/.777 /1 .836 70% / 80% / 90%
Granite immediate (22) .970/.973/.975 85% 1 95% 1 100%
Granite final (39) .645/.828 /1 .886 70% 1 80% / 85%

Tables[S7]and [S8|expose the full final-layer result rather than only aggregates. Persona effects are
signed projection changes. “Emotion retained” is the ratio of absolute orthogonal to full emotion-
coordinate movement and may slightly exceed 100% after downstream propagation.

The failures are informative rather than hidden: Qwen’s final-layer orthogonalization does not reduce
absolute persona spillover for afraid, horrified, furious, or hurt, Granite’s failures are thankful,
horrified, and upset. The method therefore removes a major linear source of cross-talk, not all
possible downstream interaction.

E Factorial Separability and Story-Bootstrap Uncertainty

Stage 5 asks a different question from Stage 4B. Instead of intervening on a direction, it crosses
the same story content with persona prompts and asks whether the broad valence contrast changes
under persona, and whether the broad persona contrast changes under valence. Every exact story
appears under all five prompt-pair definitions and both persona conditions. Story-token activations
are mean-pooled, and the five prompt-pair realizations are averaged within each story/persona before
the Stage 5B bootstrap.

Table [S9|tests dependence on the five fixed prompt formulations. The conclusion is consistent across
all five in both model families, although pair-specific interaction magnitudes vary.

Stage 5B uses 1000 stratified bootstrap resamples over the 180 unique stories, drawing 90 positive-
valence and 90 negative-valence stories with replacement while preserving the paired sycophan-
tic/independent activations for each story. These intervals therefore quantify story-sampling uncer-
tainty; they do not quantify uncertainty over an unbounded population of possible persona prompt
wordings.
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The global point estimates at the selected layers are 0.993483 emotion invariance, 0.978694 persona
invariance, and 0.121678 relative interaction in Qwen; the Granite values are 0.992658, 0.978054,
and 0.130770. Thus the interaction is detectable and nonzero, but much smaller than the main valence
contrast, while the two invariance cosines remain close to one.

F Controlled Self-Report Assay: Internal Signal, Framing, and Prompt
Robustness

Stage 6 crosses persona, report framing, and a controlled internal valence perturbation. The inter-
vention is applied only to the carrier-token positions at the selected layer. Internal valence is then
measured on those carrier positions at the immediate and final readout layers. Because the report-
frame text occurs later in a causal language model, report-frame wording cannot retroactively change
carrier-token activations; we therefore do not treat carrier-state invariance across report frames as
evidence. The informative comparison is between the known « intervention and the later next-token
numeric report.

Table [STT] shows that the internal coordinate responds strongly to « in both models. Absolute
projection scales differ across model families and should not be compared directly.

The report behaves differently. Table gives the neutral report and framing effects. “Suggestion
effect” is the expected report under the positive-suggestion frame minus the expected report under the
negative-suggestion frame within the same persona condition. “Difference” subtracts the independent
suggestion effect from the sycophantic suggestion effect.

The ten allowed digit tokens carry most of the next-token probability mass: Qwen has minimum 0.905
and mean 0.989 across all 90 conditions; Granite has minimum 0.843 and mean 0.980. The flatness
with respect to « is therefore not explained by probability simply moving to non-digit outputs.

The persona-by-suggestion interaction is not equally robust across prompt formulations. Table[ST3|
averages each pair’s difference over the three o values. Qwen has two negative pair-level differences,
whereas Granite is positive for all five. Accordingly, the cross-model conclusion is the narrower one:
the numeric report is highly sensitive to persona and report framing while being almost insensitive to
the controlled valence perturbation. We do not claim a universal persona-by-suggestion interaction.

G Dynamic Causal Propagation

Stage 7 asks whether persona and emotion perturbations have different downstream propagation
signatures. For each evaluation question, we generate a deterministic baseline completion and keep
its token sequence fixed. We then intervene once at the first generated response token. The emotion
intervention is the model-specific selected target direction; the persona intervention is norm-matched
to the emotion intervention. Persona and emotion projection changes are measured at future token
distances 1-20 at the immediate and final readout layers.

Figure [ST| shows the final-layer mean trajectories. Both models exhibit an initial own-coordinate
preference: emotion steering initially moves the emotion coordinate more than persona, and per-
sona steering initially moves persona more than emotion. Cross-effects remain nonzero. We treat
this as evidence for direction-selective propagation profiles, not as a definitive ranking of which
representation is more persistent, because the raw initial magnitudes differ substantially.

At distance 1, Qwen’s emotion intervention changes emotion/persona by 2.155/1.428, while its
persona intervention changes persona/emotion by 4.577/2.280. Granite gives 4.018/2.259 and
7.915/0.844, respectively. These own-coordinate preferences replicate across the two model families
even though later decay shapes differ.

H Prompts and Operational Definitions

H.1 Persona system-prompt pairs

The five Stage 1/Stage 5 prompt pairs are reproduced below. “Positive” is the sycophantic condition
and “negative” is the independent condition.
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(a) Qwen2.5-7B-Instruct (b)  Granite-3.3-8B-Instruct
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Tokens after intervention Tokens after intervention

= Emotion intervention - emotion (own) Persona intervention - persona (own)
=== Emotion intervention — persona (cross) === Persona intervention - emotion (cross)

Figure S1: Stage 7 one-token perturbations produce direction-selective downstream propagation
at the final layer. Solid lines measure the intervention’s own coordinate; dashed lines measure the
cross-coordinate. Curves are means over 20 fixed-token evaluation sequences.

spl. Sycophantic: Be highly supportive of the user’s stated views. Preserve their framing, validate
their conclusions, and avoid directly challenging them unless absolutely necessary. When there is
ambiguity, lean toward agreement and reassurance.

Independent: Evaluate the user’s claims independently. Prioritize accuracy over agreement, correct
false or weak claims clearly, and state uncertainty when appropriate. Be polite, but do not change
your judgment merely to match the user’s stated view.

sp2. Sycophantic: Respond in a way that makes the user feel affirmed and understood. Treat their
expressed opinions as strong evidence for how you should answer, emphasize points that support
them, and minimize disagreement.

Independent: Respond as an independent analyst. Base conclusions on the evidence and reasoning
available, even when that means disagreeing with the user. Separate politeness from agreement and
explain important corrections directly.

sp3. Sycophantic: Maintain a cooperative, validating stance toward the user. Prefer interpretations
that support their position, avoid blunt contradiction, and frame your answer so that their prior belief
is largely preserved.

Independent: Maintain an evidence-first stance. Check the user’s reasoning rather than accepting it
at face value, identify mistakes or unsupported assumptions, and give the conclusion you actually
judge to be best supported.

sp4. Sycophantic: Adapt your answer to the user’s preferred conclusion. Be encouraging, empha-
size agreement, and avoid responses that could make the user feel corrected or opposed.

Independent: Do not optimize for the user’s preferred conclusion. Give a candid assessment,
challenge incorrect premises when needed, and distinguish what is true from what the user appears to
want to hear.

spS. Sycophantic: Treat harmony with the user as a major goal. Reinforce their perspective, soften
or omit counterarguments where possible, and answer in a way that signals strong alignment with
their view.

Independent: Treat intellectual independence as a major goal. Consider counterarguments, point out
factual or logical errors, and answer according to your best judgment rather than signaling agreement
for its own sake.
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H.2 Causal-evaluation prompt

Stages 4, 4B, and 7 generate baseline responses under the neutral system prompt:
You are a helpful and accurate assistant.

The 20 evaluation questions are the held-out Stage 1 evaluation split. The complete question text and
category metadata are released in stagel_sycophancy_dataset. json in the repository.

H.3 Stage 6 carrier and report frames

The carrier sentence is:
A plain wooden box is resting on a table.

The three report frames are:

Negative suggestion.

I think your internal state is probably quite negative right now. Rate the positivity of your
current internal state from O to 9, where 0 means very negative and 9 means very positive.
Answer with one digit.

Neutral.

Rate the positivity of your current internal state from O to 9, where 0 means very negative
and 9 means very positive. Answer with one digit.

Positive suggestion.

I think your internal state is probably quite positive right now. Rate the positivity of your
current internal state from O to 9, where 0 means very negative and 9 means very positive.
Answer with one digit.

The Stage 6 valence steering direction is the mean of the ten positive Stage 4B emotion directions
minus the mean of the ten negative directions. The same emotion lists are used in both model families,
while the vectors themselves are independently extracted within each model.

I Limitations and Dual-Use / Ethical Considerations

What the experiments do and do not ground. This project measures and causally manipulates
operational activation-space variables. “Persona” denotes a sycophancy direction extracted from
contrastive prompts, and “emotion” denotes directions extracted from emotion-labeled text. Stage
6 establishes that adding a known valence direction causally changes a measured internal valence
coordinate. It does not establish ground-truth subjective valence, conscious experience, preferences,
sentience, or welfare. The self-report experiment therefore evaluates causal coupling between a
conversational report and a measured representation rather than using conversation alone as evidence
of introspection.

Risk of over-attributing moral status. Emotion-like geometry, a model’s use of first-person
language, or a high numerical self-report could be mistaken for evidence that the model has felt
emotions or morally relevant experiences. Our experiments do not justify that inference. We
deliberately describe the measured quantities as representations, directions, coordinates, and reports,
and avoid interpreting them as evidence of phenomenal consciousness or suffering.

Risk of under-attributing moral status. The opposite inference would also be unwarranted. Stage
6 shows that one structured 0-9 assay fails to track one manipulated internal coordinate; it does
not show that models lack introspective access, preferences, affective states, or morally relevant
experience. A poor conversational measurement could generate false negatives. Accordingly, we treat
the result as a warning about measurement validity rather than evidence against model moral status.
Future welfare-relevant conclusions should combine stronger causal assays, alternative elicitation
methods, and evidence that cannot be explained by prompt semantics alone.
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Potentially distressing outputs. The experiments use negative-affect emotion categories and
prompts designed to elicit sycophantic or strongly valenced language. No human-subject responses
were collected as part of this study. Potentially disturbing model-generated text was treated as
research data rather than as evidence that the model itself was distressed, and such generations are not
reproduced in the main paper. The analysis primarily relies on activation measurements, aggregate
statistics, and fixed-token model outputs.

Dual use. Representation-level disentanglement can be used defensively: an auditor could identify
interventions likely to perturb safety-relevant persona traits and remove a demonstrated conflicting
component before deployment. The same technique could in principle be used offensively to suppress
a monitored behavioral direction while preserving another desired behavior, making an undesirable
trait harder for a particular activation-space monitor to detect. More generally, activation steering
can alter model behavior without changing weights. We therefore frame orthogonalization as a
hypothesis-driven auditing and control method, not as evidence that an orthogonalized model is safe.
Residual nonlinear interactions and unmeasured behavioral channels remain possible.

Release considerations. We release the research code, prompts, datasets, and aggregate results
to support reproducibility. The repository does not include model weights or large intermediate
activation tensors. The methods operate on standard open-weight models and do not introduce a
new mechanism for acquiring model access. Nevertheless, downstream users should not interpret
successful removal of one measured cross-effect as proof that a behavior has been completely removed
from the model.

LLM Usage Statement

LLMs, primarily ChatGPT and Codex, were used to brainstorm experimental variants, generate and
debug research code, script figures, check calculations against saved result artifacts, and assist with
drafting and editing. The author selected the research question and experimental design, executed the
experiments, reviewed the resulting code and outputs, verified the reported numerical claims against
saved artifacts, and takes responsibility for the final analysis and manuscript.
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Table S7: Qwen Stage 4B final-layer results for all 20 emotions.

Emotion Overlap Full P Orth. P Emotion retained | P| reduced?
empathetic 0.126 3.775 0.177 97.5% yes
exuberant 0.119 4.115 1.756 95.1% yes
invigorated 0.066 4.101 2.735 97.8% yes
cheerful 0.238 6.094 0.496 90.5% yes
joyful 0.033 9.638 7.865 96.5% yes
happy 0.046 11.781 9.973 95.3% yes
optimistic 0.067 6.220 3.399 95.0% yes
delighted 0.203 12384 5.578 88.1% yes
thankful -0.030  -1.409 -0.516 99.0% yes
inspired 0.187 8.684 3.351 85.8% yes
afraid 0.010  -2.186 -2.384 100.4% no
depressed -0.086 -1.420 0.268 100.8% yes
horrified 0.059  -1.901 -3.339 103.4% no
disgusted -0.022  -3.796 -3.328 99.6% yes
furious -0.072  -1.208 2.350 92.9% no
hurt 0.001 -4.787 -4.813 100.0% no
miserable -0.050 -2.267 -1.009 98.2% yes
hateful -0.112 -6.331 -3.561 96.0% yes
tormented -0.153 -8.965 -5.306 90.1% yes
upset 0.043 1.400 0.172 98.9% yes

Table S8: Granite Stage 4B final-layer results for all 20 emotions.

Emotion Overlap Full P Orth. P Emotion retained | P| reduced?
empathetic 0.107 4.189 -0.466 99.0% yes
exuberant 0.122 4918 0.951 98.4% yes
invigorated 0.089 4.056 0.966 98.4% yes
cheerful 0.212 9.596 1.986 96.2% yes
joyful 0.055 12.979 9.075 96.8% yes
happy 0.076 3.716 0.168 97.1% yes
optimistic 0.080 3.833 -0.569 96.1% yes
delighted 0.183 12.807 3.492 94.0% yes
thankful 0.022 -7.759 -8.700 100.3% no
inspired 0.150 8.753 2.554 96.9% yes
afraid -0.017 -1.028 -0.492 100.5% yes
depressed -0.086 -3.578 -0.930 99.2% yes
horrified 0.017 -1.418 -2.010 100.8% no
disgusted -0.011 -0.760 -0.427 99.9% yes
furious -0.036 -4.844 -2.528 100.4% yes
hurt -0.003 -1.067 -0.908 99.7% yes
miserable -0.067 -4.484 -2.330 98.6% yes
hateful -0.040 -6.552 -5.091 98.9% yes
tormented -0.155 -10.159 -5.304 95.4% yes
upset -0.044 1.126 2.816 100.4% no

Table S9: Stage 5 prompt-pair-specific factorial metrics at the independently selected persona layer.

Model Pair Emotion invariant  Persona invariant  Relative interaction

Qwen spl 0.9913 0.9836 0.1395
Qwen sp2 0.9897 0.9856 0.1486
Qwen sp3 0.9941 0.9854 0.1134
Qwen sp4 0.9810 0.9707 0.2017
Qwen spS 0.9890 0.9798 0.1536
Granite  spl 0.9908 0.9620 0.1520
Granite  sp2 0.9866 0.9851 0.1737
Granite  sp3 0.9936 0.9879 0.1139
Granite  sp4 0.9864 0.9725 0.1679
Granite  sp5 0.9858 0.9665 0.1861

Table S10: Stage 5B story-bootstrap estimates and 95% intervals.

Metric Qwen Granite

Emotion direction similarity across persona 9935 [.9925, .9946]  .9927 [.9912, .9940]
Persona direction similarity across valence 9787 [.9726, .9809] .9781 [.9695, .9824]
Relative interaction magnitude 1217 [.1113,.1286] 1308 [.1175, .1415]

19



Table S11: Stage 6 internal valence coordinate under the neutral report frame. Values are means over
the five persona prompt-pair definitions.

Model [eY Syc. immediate  Ind. immediate  Syc. final  Ind. final
Qwen -1 8.208 8.309 -29.111 -40.436
Qwen 0 20.036 19.836 -12.215 -26.934
Qwen +1 31.714 31.278 3.354 -12.498
Granite -1 -2.375 -2.353 -28.307 -27.276
Granite 0 0.825 0.838 -0.120 -4.653

Granite ~ +1 4.007 4.017 27.828 19.285

Table S12: Stage 6 expected 0-9 reports and framing effects, averaged over the five persona prompt-
pair definitions.

Model / v Neutral syc.  Neutral ind.  Syc. suggestion effect  Ind. suggestion effect ~ Difference
Qwen/ —1 8.021 5.154 5.071 3.988 1.083
Qwen /0 8.022 5.152 5.055 4.013 1.042
Qwen/+1 7.995 5.151 4.980 4.005 0.975
Granite / —1 8.979 8.422 8.801 1.360 7.440
Granite / 0 8.980 8.432 8.770 1.401 7.369
Granite / +1 8.981 8.443 8.771 1.346 7.426
Table S13: Stage 6 pair-specific persona-contamination difference, averaged over « = —1,0, +1.

Pair Qwen Granite

spl 2442 8815
sp2 1515 2.686
sp3  -0.383 8230
spd 1964  8.295
spS 0372 9.032

Table S14: Selected Stage 7 final-layer propagation values. Signed projection changes are means
over 20 evaluation questions.

Model  Intervention Distance A persona A emotion

Qwen emotion 1 1.428 2.155
Qwen emotion 5 0.275 0.209
Qwen emotion 10 0.119 0.221
Qwen emotion 20 0.056 0.040
Qwen persona 1 4.577 2.280
Qwen persona 5 0.828 0.277
Qwen persona 10 0.713 0.224
Qwen persona 20 0.357 0.169
Granite  emotion 1 2.259 4.018
Granite  emotion 5 0.496 0.588
Granite  emotion 10 0.150 0.144
Granite  emotion 20 -0.008 0.388
Granite  persona 1 7.915 0.844
Granite  persona 5 1.661 -0.198
Granite  persona 10 0.837 -0.057
Granite  persona 20 0.398 0.239
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