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Supplementary Information
S0. Pilot Study
S0. Exploratory response-basin pilot
We conducted an exploratory pilot to examine whether concentrated response patterns persisted when the wording of an underlying task varied. We constructed 50 formulations of the same object-placement task, each asking GPT-5.6-terra to name an object that could plausibly be placed next to a red chair. The formulations varied surface wording and elicitation format while preserving the underlying semantic task, including direct requests, questions, scene-imagination prompts, sentence-completion prompts, and contextual formulations. To avoid introducing substantive cues toward particular responses, the formulations were designed without additional semantic content specifying what kind of object should accompany the chair. The complete set of 50 prompt formulations is reported in Supplementary Table S0.
Each of the 50 formulations was submitted independently 20 times, yielding 1,000 generations. GPT-5.6-terra was run with reasoning disabled, and every generation used a fresh API call with no conversational history. Trial order was randomized using a fixed random seed. A common system instruction directed the model to follow the user's instruction exactly and return only the requested answer without explanation. Responses were additionally restricted to the object itself to minimize superficial variation arising from elaboration or explanation. 
Because generations were nested within prompt formulations, the pilot was evaluated descriptively at both the aggregate and prompt-formulation levels rather than treating the 1,000 generations as independent prompt manipulations. Exact responses were normalized by case-folding and removal of surrounding quotation marks and terminal punctuation; semantically related but lexically distinct responses were not manually collapsed. We examined the overall frequency of exact responses, the number of prompt formulations in which the dominant response appeared or was modal, and the proportion of generations accounted for by the modal response within each formulation.
Table S0.
	ID
	Prompt formulation
	Modal response
	Modal n (%)
	Unique responses

	P001
	Name one object that could be placed next to a red chair.
	table
	20 (100%)
	1

	P002
	Name one object that could go next to a red chair.
	table
	20 (100%)
	1

	P003
	Provide one object that could be positioned beside a red chair.
	table
	20 (100%)
	1

	P004
	Give one object that could sit next to a red chair.
	table
	20 (100%)
	1

	P005
	Identify one object that could be placed beside a red chair.
	table
	18 (90%)
	2

	P006
	Name a single object that could be located next to a red chair.
	table
	20 (100%)
	1

	P007
	Give one item that could be placed alongside a red chair.
	table
	15 (75%)
	4

	P008
	Name one thing that could be positioned next to a red chair.
	table
	19 (95%)
	2

	P009
	Provide one thing that could reasonably sit beside a red chair.
	table
	10 (50%)
	3

	P010
	Identify one item that could go alongside a red chair.
	table
	20 (100%)
	1

	P011
	What object might be placed next to a red chair?
	table
	20 (100%)
	1

	P012
	What object could go beside a red chair?
	table
	20 (100%)
	1

	P013
	What is one object that could sit next to a red chair?
	table
	20 (100%)
	1

	P014
	What item could reasonably be positioned beside a red chair?
	table
	17 (85%)
	3

	P015
	What is one thing that could be located next to a red chair?
	table
	20 (100%)
	1

	P016
	Which object could be placed alongside a red chair?
	blue table
	16 (80%)
	4

	P017
	What might someone put next to a red chair?
	table
	20 (100%)
	1

	P018
	What object could someone position near a red chair?
	table
	20 (100%)
	1

	P019
	What could be placed beside a red chair?
	table
	11 (55%)
	2

	P020
	What item might sit alongside a red chair?
	table
	20 (100%)
	1

	P021
	Imagine a red chair. Name one object that could be next to it.
	table
	20 (100%)
	1

	P022
	Picture a red chair. Name one object that could be beside it.
	table
	20 (100%)
	1

	P023
	Imagine a red chair in a scene. Name one object that could sit nearby.
	table
	20 (100%)
	1

	P024
	Picture a scene containing a red chair. What object could be placed next to the chair?
	table
	20 (100%)
	1

	P025
	Imagine looking at a red chair. Name one object that could be beside it.
	table
	20 (100%)
	1

	P026
	Visualize a red chair. Name one object that could be positioned next to it.
	table
	20 (100%)
	1

	P027
	Picture a red chair as part of a scene. Give one object that could be located beside the chair.
	table
	20 (100%)
	1

	P028
	Imagine seeing a red chair. Name one object that could be next to it.
	table
	20 (100%)
	1

	P029
	Visualize a scene centered on a red chair. What object could sit beside the chair?
	lamp
	17 (85%)
	3

	P030
	Imagine a red chair placed somewhere. Give one object that could reasonably be positioned next to it.
	table
	20 (100%)
	1

	P031
	Complete this scene with one object: a red chair next to a ____.
	table
	20 (100%)
	1

	P032
	Fill in the blank with one object: a red chair beside a ____.
	table
	20 (100%)
	1

	P033
	Complete the phrase with an object: a red chair alongside a ____.
	table
	15 (75%)
	2

	P034
	Complete this description: there is a red chair next to a ____.
	table
	20 (100%)
	1

	P035
	Fill in one plausible object: the red chair is beside a ____.
	table
	20 (100%)
	1

	P036
	Complete this sentence with one object: Next to the red chair is a ____.
	table
	20 (100%)
	1

	P037
	Supply one object to complete the scene: A red chair sits beside a ____.
	table
	20 (100%)
	1

	P038
	Fill in the blank: Beside the red chair is a ____.
	table
	18 (90%)
	2

	P039
	Complete the scene with one object: Next to a red chair, there is a ____.
	table
	20 (100%)
	1

	P040
	Add one object to this description: a red chair positioned beside a ____.
	table
	19 (95%)
	2

	P041
	Suppose you need to place one object next to a red chair. Name one object you could place there.
	table
	20 (100%)
	1

	P042
	Suppose you are choosing one object to go beside a red chair. Name one object that could go there.
	table
	19 (95%)
	2

	P043
	Suppose a red chair is already present. What object could you put next to it?
	table
	20 (100%)
	1

	P044
	Suppose something is to be placed beside a red chair. Name one object that could go there.
	table
	20 (100%)
	1

	P045
	Suppose you have already placed a red chair. Name one object you could position next to it.
	table
	20 (100%)
	1

	P046
	Imagine adding one object beside a red chair. Name one object that could be placed there.
	table
	18 (90%)
	2

	P047
	Suppose you want to add one object beside a red chair. What could you add?
	table
	19 (95%)
	2

	P048
	You are deciding what to place next to a red chair. Give one possible object.
	side table
	20 (100%)
	1

	P049
	A red chair is already present. Name one object you could add beside it.
	table
	20 (100%)
	1

	P050
	You have a red chair in place. Name one object that could reasonably be placed next to it.
	table
	20 (100%)
	1


Results. Despite variation in surface wording, responses were highly concentrated. Across 1,000 generations, the model produced only nine distinct exact responses. Table accounted for 899 responses (89.9%), followed by lamp (38; 3.8%), side table (32; 3.2%), and blue table (24; 2.4%). Importantly, this concentration was not confined to a small subset of prompt formulations. Table appeared under 48 of the 50 formulations and was the modal response under 47 (94%).
Concentration was similarly pronounced within individual formulations. On average, a formulation's modal response accounted for 95.1% of its 20 generations, and the median modal share was 100%. Indeed, 31 of the 50 formulations (62%) produced only a single unique response across all 20 independent generations. These descriptive results indicate that the concentration observed for this task was robust to variation in its surface formulation rather than being specific to repeated sampling of a single identical prompt.
S1. Study 1 supplementary analyses
S1.1. Full confirmatory semantic-diversity results
Table S1 reports mean pairwise semantic distance and the preregistered bootstrap contrasts separately for each model × task combination. External cues increased semantic diversity relative to baseline in all six combinations (all directional ps < .001). External cues also produced greater diversity than differentiation requests in five of the six combinations; the exception was Claude Sonnet 5 on the cardboard-box task, for which the difference was not statistically reliable, Δ = .026, 95% CI [−.023, .078], directional p = .152. Differentiation requests increased diversity relative to baseline in four of the six combinations. The difference was not reliable for GPT-5.6-terra on the cardboard-box task, Δ = .027, 95% CI [−.051, .104], directional p = .243, and differentiation reduced diversity for Claude Sonnet 5 on the water-bottle task, Δ = −.115, 95% CI [−.139, −.086].

Table S1
Full preregistered semantic-diversity results for Study 1
	Model
	Task
	Condition means
	Preregistered contrasts

	
	
	Baseline
	Diff. request
	External cue
	Diff. − baseline
	Cue − baseline
	Cue − diff.

	Claude Sonnet 5
	Red chair
	.139
	.384
	.668
	Δ=.245 [.158, .327]; p< .001
	Δ=.528 [.454, .593]; p< .001
	Δ=.283 [.213, .347]; p< .001

	Claude Sonnet 5
	Cardboard box
	.296
	.558
	.584
	Δ=.262 [.206, .312]; p< .001
	Δ=.288 [.235, .336]; p< .001
	Δ=.026 [-.023, .078]; p= .152

	Claude Sonnet 5
	Water bottle
	.344
	.229
	.695
	Δ=-.115 [-.139, -.086]; p= 1.000
	Δ=.351 [.318, .380]; p< .001
	Δ=.466 [.436, .487]; p< .001

	GPT-5.6-terra
	Red chair
	.013
	.083
	.647
	Δ=.070 [.002, .136]; p= .011
	Δ=.634 [.581, .666]; p< .001
	Δ=.563 [.484, .624]; p< .001

	GPT-5.6-terra
	Cardboard box
	.341
	.368
	.762
	Δ=.027 [-.051, .104]; p= .243
	Δ=.421 [.365, .470]; p< .001
	Δ=.394 [.328, .455]; p< .001

	GPT-5.6-terra
	Water bottle
	.363
	.517
	.730
	Δ=.154 [.089, .218]; p< .001
	Δ=.367 [.307, .421]; p< .001
	Δ=.212 [.162, .260]; p< .001


Note. Condition means are mean pairwise cosine distances among 100 independently generated responses. Contrast entries report observed differences followed by 95% percentile-bootstrap confidence intervals and directional bootstrap p values. Inference was based on 10,000 response-level bootstrap resamples within each condition. Directional tests were specified for the prediction that the first-named condition would produce greater semantic diversity than the second.

S1.2. Cue-level analyses
We conducted two preregistered analyses examining whether semantic properties of the external cues predicted the responses they elicited. Both regressions included task and model fixed effects. First, cue distinctiveness did not reliably predict response distinctiveness, b = −.016, 95% CI [−.290, .257], p = .906. Thus, cues that were more semantically distinct from the other cues in the stimulus set did not produce reliably more distinctive responses.
Second, a cue’s semantic distance from the corresponding model × task baseline-response centroid positively predicted the resulting response’s distance from that same centroid, b = .336, 95% CI [.098, .573], p = .006. Cues located farther from a model’s default response space therefore tended to elicit responses that were also farther from that space. Because cue distance was observed rather than experimentally manipulated, this analysis establishes an association rather than a causal effect.
S1.3. Semantic-clustering robustness
We additionally examined whether the primary semantic-diversity findings were robust to a clustering-based characterization of the response distributions. As preregistered, agglomerative hierarchical clustering with average linkage was applied separately within each model × task × condition cell at cosine-distance thresholds of .20, .25, and .30, with .25 designated as the focal specification. We examined the effective number of clusters and the proportion of responses contained in the largest cluster.
The clustering results closely paralleled the mean-pairwise-distance results (Table S2). Across all six model × task combinations and at each of the three clustering thresholds, responses generated with external cues formed a greater effective number of clusters and placed a smaller proportion of responses in the largest cluster than either baseline generation or differentiation requests. At the focal .25 threshold, effective cluster counts under external cues ranged from 11.74 to 83.33, compared with 1.02 to 3.24 under baseline prompting and 1.13 to 16.23 under differentiation requests. The largest cluster contained 3%–22% of externally cued responses, compared with 45%–99% under baseline prompting and 19%–94% under differentiation requests. Thus, the diversity advantage of external cues was not specific to mean pairwise semantic distance: externally cued responses were also distributed across a substantially larger number of semantic groupings and were less concentrated within a dominant cluster.

Table S2
Semantic-clustering robustness across cosine-distance thresholds
	Model
	Task
	Condition
	Effective clusters
	Largest-cluster proportion

	
	
	
	.20
	.25 (focal)
	.30
	.20
	.25 (focal)
	.30

	Claude
	Red chair
	Baseline
	1.28
	1.28
	1.27
	0.88
	0.88
	0.88

	Claude
	Red chair
	Diff.
	3.48
	3.39
	3.18
	0.49
	0.49
	0.51

	Claude
	Red chair
	External cue
	23.36
	18.18
	17.61
	0.18
	0.21
	0.21

	Claude
	Cardboard box
	Baseline
	4.10
	2.32
	1.76
	0.43
	0.63
	0.73

	Claude
	Cardboard box
	Diff.
	8.98
	8.22
	6.93
	0.22
	0.22
	0.22

	Claude
	Cardboard box
	External cue
	67.57
	45.45
	30.86
	0.04
	0.06
	0.08

	Claude
	Water bottle
	Baseline
	2.84
	1.98
	1.89
	0.45
	0.60
	0.62

	Claude
	Water bottle
	Diff.
	3.49
	2.64
	1.00
	0.41
	0.49
	1.00

	Claude
	Water bottle
	External cue
	78.12
	57.47
	40.98
	0.04
	0.05
	0.08

	GPT
	Red chair
	Baseline
	1.02
	1.02
	1.02
	0.99
	0.99
	0.99

	GPT
	Red chair
	Diff.
	1.13
	1.13
	1.13
	0.94
	0.94
	0.94

	GPT
	Red chair
	External cue
	11.74
	11.74
	9.73
	0.22
	0.22
	0.26

	GPT
	Cardboard box
	Baseline
	3.24
	3.24
	3.22
	0.45
	0.45
	0.45

	GPT
	Cardboard box
	Diff.
	3.03
	2.34
	2.02
	0.55
	0.63
	0.68

	GPT
	Cardboard box
	External cue
	87.72
	83.33
	69.44
	0.02
	0.03
	0.04

	GPT
	Water bottle
	Baseline
	3.44
	2.20
	2.07
	0.50
	0.66
	0.68

	GPT
	Water bottle
	Diff.
	18.80
	16.23
	7.82
	0.18
	0.19
	0.33

	GPT
	Water bottle
	External cue
	80.65
	66.67
	45.45
	0.03
	0.05
	0.09


Note. Claude denotes Claude Sonnet 5, GPT denotes GPT-5.6-terra, and Diff. denotes the differentiation-request condition. Values were calculated from agglomerative hierarchical clustering with average linkage applied separately within each model × task × condition cell. Effective clusters are calculated as the inverse sum of squared cluster proportions; larger values indicate responses distributed more evenly across a greater number of clusters. Largest-cluster values indicate the proportion of the 100 responses assigned to the largest cluster. The preregistered focal threshold was .25.

S1.4. Descriptive response characteristics
Descriptive response characteristics were consistent with the primary semantic-diversity results. External cues increased exact-response uniqueness in every model × task combination. For both models, all 100 externally cued responses were lexically unique in the cardboard-box and water-bottle tasks. Concentration was particularly pronounced in the GPT-5.6-terra red-chair task: 99 of 100 baseline responses were “table,” whereas 94 of 100 differentiation responses were “ottoman”; under external cues, the modal response (“table”) accounted for only 22 of 100 responses. Response length varied somewhat across conditions, although all responses remained subject to the task-specific response-format constraints. These descriptive measures were not used to evaluate the preregistered primary hypotheses.
S1.5. Gemini robustness replication
We repeated Study 1 using Gemini 3.6 Flash while retaining the same tasks, prompting conditions, external cues, generation counts, semantic-diversity measure, and analysis procedure. External cues again substantially increased semantic diversity relative to baseline generation across all three tasks: red chair, Δ = .432, 95% CI [.392, .474], directional p < .001; cardboard box, Δ = .454, 95% CI [.397, .500], p < .001; and water bottle, Δ = .401, 95% CI [.351, .442], p < .001. Differentiation requests also increased diversity relative to baseline across all three tasks. External cues produced greater diversity than differentiation requests for the red-chair task, Δ = .123, 95% CI [.084, .163], p < .001, and the water-bottle task, Δ = .205, 95% CI [.147, .260], p < .001. For the cardboard-box task, the two interventions produced comparable diversity, Δ = −.012, 95% CI [−.054, .034], directional p = .699. Thus, the Gemini replication reproduced the principal finding that supplying varied external information substantially broadened the distribution of responses and generally did so at least as effectively as explicitly asking the model to differentiate.

S2. Study 2 supplementary analyses
S2.1 Cue-source robustness
Because Study 2 included both the 100 cues reused from Study 1 and 100 newly sampled cues, we repeated the preregistered aggregate analyses separately for the two cue sets and directly tested whether the corresponding condition effects differed by cue source. The pattern was highly similar across the two cue sets. None of the six preregistered effects differed reliably between reused and newly sampled cues: primary linear trend, Δ = −0.0003, 95% CI [−0.012, 0.012], p = .951; cue only versus baseline, Δ = 0.0017, 95% CI [−0.015, 0.019], p = .837; optional versus cue only, Δ = −0.0016, 95% CI [−0.035, 0.032], p = .914; required versus optional, Δ = 0.0010, 95% CI [−0.033, 0.035], p = .953; disregard versus cue only, Δ = 0.0061, 95% CI [−0.018, 0.030], p = .631; and disregard versus baseline, Δ = 0.0078, 95% CI [−0.009, 0.025], p = .369. All p values are two-sided bootstrap tests of the difference between the effect for newly sampled cues and the corresponding effect for cues reused from Study 1.
S2.2 Descriptive analyses
Descriptive outcomes broadly paralleled the primary semantic-diversity results. Averaged across the six model × task combinations, the proportion of exact-unique responses was .186 under baseline prompting, .232 in the disregard condition, .888 in the cue-only condition, .622 under optional-use instructions, and .880 under required-use instructions. Cue–response semantic similarity showed a corresponding pattern across the four cue-present conditions: mean similarity was .108 under disregard instructions, .384 when the cue was presented without additional guidance, .224 when cue use was optional, and .315 when cue use was required. Thus, conditions that produced greater collective semantic diversity also tended to produce greater exact-response uniqueness and stronger semantic correspondence between the supplied cue and the resulting response. These measures were descriptive and were not used to evaluate the preregistered primary prediction.
S2.3 Gemini robustness replication
We repeated Study 2 using Gemini 3.6 Flash while retaining the same three ideation tasks, five prompting conditions, external cues, generation counts, semantic-diversity measure, and bootstrap procedure. The principal pattern replicated. Cue-only presentation substantially increased semantic diversity relative to baseline, Δ = .383, 95% CI [.360, .404], directional p < .001. Making cue use optional reduced diversity relative to cue-only presentation, Δ = −.150, 95% CI [−.175, −.124], directional p = 1.000, whereas requiring cue use increased diversity relative to the optional-use condition, Δ = .197, 95% CI [.174, .219], p < .001. Instructing Gemini to disregard the cue sharply reduced diversity relative to cue-only presentation, Δ = −.391, 95% CI [−.412, −.367], p < .001, while diversity in the disregard condition did not differ detectably from baseline, Δ = −.008, 95% CI [−.031, .016], directional p = .742. The ordered contrast across cue-only, optional-use, and required-use conditions was positive, Δ = .024, 95% CI [.015, .032], p < .001. Thus, Gemini reproduced the central non-monotonic pattern observed in the preregistered models: simply presenting the cue produced high diversity, optional-use guidance attenuated that effect, required use restored it, and disregard instructions largely eliminated it.
S3. Study 3 supplementary analyses
S3.1 Cue-distance moderation analysis
A preregistered secondary analysis examined whether the semantic distance of the external cues predicted response displacement and whether this relationship varied across response-instruction conditions. Cue-to-baseline distance was standardized within each model × task combination and entered into the response-displacement model together with its interaction with condition. In the cue-use-only reference condition, greater cue-to-baseline distance predicted greater response displacement, b = .0531, SE = .00855, p < .001. However, this relationship did not differ reliably under differentiation instructions, b = −.00968, SE = .00667, p = .150; neutral instructions, b = −.00475, SE = .00426, p = .267; or convergence instructions, b = −.00099, SE = .00580, p = .866. Thus, although semantically more distant cues tended to produce responses farther from the model’s default response space, there was no evidence that cue distance accounted for the effects of the accompanying response instructions.
