Aspectual similarity predicts sense similarity
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Abstract. A long-standing assumption in the lexical-aspect literature is that telicity
and durativity are sense-level features: once a verb’s sense is fixed in a given syntactic
frame, its event descriptions are aspectually homogeneous. We show that this assump-
tion requires revision. Using data from two experiments aimed at measuring telicity
and durativity for 40 verb forms, we derive per-sentence probabilities of telic and dura-
tive interpretation that partial out the standard compositional and pragmatic predictors
of aspect, and find substantial within-sense, within-syntactic-frame residual variability,
even for verb classes prior work treats as telicity-stable. In a paired-similarity task on
the same materials, we find that this within-sense variability is predictive: two same-
sense tokens that match aspectually are reliably rated as more similar than two that do
not, with the within-sense aspectual-matching effect larger than the across-sense one
on both telicity and durativity. Aspect thus varies meaningfully within a sense, and
that variation registers in how speakers judge similarity.
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1. Introduction. A standard view in the lexical-aspect literature treats telicity and durativity as
features of a verb sense: once a verb’s sense is fixed in a given syntactic frame, its event de-
scriptions are taken to be aspectually homogeneous, with any remaining variation attributed to
compositional or pragmatic factors of the description itself (Verkuyl 1972, Dowty 1979, Verkuyl
1989, Krifka 1998, Kratzer 2004, Rothstein 2004, Tenny 1994, Beavers et al. 2010, Beavers 2011,
Moens & Steedman 1988, Pustejovsky 1995, Filip 2012). (1)—(3) illustrate that the view is not
obviously right: Aif uniformly has a sense involving contact in all three, all three are transitive with
definite arguments in the same syntactic context, yet (1) is telic, (2) is atelic, and (3) can be either.
(1) The arrow hit the target {in, #for} one second. (under durative interpretation of adverb)
(2) The boxer hit his opponent {#in, for} two minutes. (under durative interpretation of adverb)
(3) The hurricane hit the coastline {in, for} 10 hours.
This paper asks whether the sense-level view holds up in two places where it makes testable predic-
tions. First, if telicity and durativity are sense-level features, then within-sense, within-syntactic-
frame residual variability in those properties should be small once the standard compositional and
pragmatic predictors are controlled for. In Sections 2 and 3, we combine a cloze task measuring
per-sentence preferences for temporal modifiers headed by in or for with a proportion task that
diagnoses the two known confounds of those modifiers (the inchoative interpretation of in and the
result-state interpretation of for). From the two, we derive per-sentence probabilities of telic and
durative interpretation (Section 4). Consistent with the observation about (1)—(3), we find that sub-
stantial residual variability remains, even for verb classes that the literature treats as telicity-stable.
Second, if telicity and durativity were exhausted by the sense, then once a sense is fixed, two
same-sense event descriptions that match aspectually should be rated no more similar than two that
do not (the sense label has already done the work). In a paired-similarity task on the same materials,
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Semantic field Manner/result pairs Source

Cleaning wipe/clear, scrub/clean Levin & Rappaport Hovav (1991)

Contact caused change hit/break, jab/shatter, bump/chip, kick/split Fillmore (1970), Levin (1993)

Contact caused motion  push/open, pulliclose, pound/fold Fillmore (1970), Levin (2015, 2020)

Violence stab/kill, shoot/murder, fight/destroy Beavers & Koontz-Garboden (2012),
Levin (2015)

Moving liquid wash/empty, pour/fill Levin & Rappaport Hovav (1991),
Levin (2015)

Moving substance smear/cover, shake/combine Gentner (1978), Levin & Rappaport Ho-
vav (1991), Levin (2015)

Deliberating consider/conclude, investigate/discover, ponder/decide, debate/prove Fillmore (2006)

Table 1: Manner/result pairs grouped by semantic field.

we find the opposite in Section 5: aspectual matching predicts perceived similarity reliably, and
the contribution of aspectual matching is sharper within a sense than across one. Aspect therefore
varies meaningfully within a sense, and that variation registers in similarity judgments.

2. Experiment 1a: A cloze diagnostic for telicity. Experiment 1a measures the per-sentence
preference for associating an event description with a temporal modifier headed by in versus for
(Vendler 1957, Dowty 1979), our initial measure of telicity (refined in Experiment 1b). We use a
cloze task in which the response options are constrained to a temporal modifier of that form.

2.1. MATERIALS. Experiments la and 1b share a set of event descriptions, constructed around 40
transitive verbs in 20 manner—result pairs spanning a variety of semantic domains (Table 1). The
two members of each pair are semantically similar except that one is classified in the literature as
a manner verb and the other as a result verb. Deliberation verbs, which have seen less discussion
in the literature, are divided using FrameNet frames (Fillmore 2006): manner verbs (e.g. consider)
fall into the ‘cogitation’ frame, result verbs (e.g. conclude) into ‘coming to believe’.

For each verb we construct items at three points along a single GENERALITY cline that ranges
from maximally specific to maximally general event descriptions. Contentful sentences sit at the
specific end: their arguments are concrete definite NPs that pick out a narrow set of event-tokens
compatible with one annotated sense. Templatic sentences sit at the general end: their arguments
are variables (X, Y) that pick out the maximal set of event-tokens compatible with any sense of the
verb. Bleached sentences sit between them: their arguments are definite NPs headed by general
nouns that pick out a wide but bounded set of event-tokens compatible with a subset of the verb’s
senses, determined by which general noun heads the bleached argument.

Varying the size of an item’s compatible-sense set in this way allows us to evaluate the sense-
level view of aspect: if telicity and durativity were properties of the sense, an item should behave
aspectually like an aggregation (mean, max, sample, etc.) over items at a narrower generality
level whose senses fall inside its compatible-sense set: bleached items at the aggregation of their
compatible-sense contentful items and templatic items at the verb-form aggregate. The cline thus
stratifies the data along three units of analysis: verb TYPE (manner vs. result), verb SENSE (e.g.
shoot.01 vs. shoot.02), and verb TOKEN (the individual event description). We find that aspect
varies at each level. We model aggregation as a mean over an empirically derived probability
distribution over verb senses for each verb. As a proxy for the true verb sense set for each verb,
we use that verb’s PropBank rolesets. We stress that these rolesets are merely a proxy and are
likely too fine-grained in some places and too coarse-grained in others. We return to this point in



Section 6 but note here that our results throughout the paper suggest they are a reasonable proxy.

To estimate a probability distribution over these senses, we use the English portion of OntoNotes
5.0 (Weischedel et al. 2013) to obtain sense frequencies. For each verb we count how often each
PropBank roleset is assigned to the lemma, and normalize within verb to obtain p(sense | verb).
These per-verb sense distributions feed the multi-membership weighting of bleached and templatic
items in this section and Section 3 as well as the same-sense predictor in Section 5.

Contentful items. For each verb we gathered transitive PropBank senses (Palmer et al. 2005)

(e.g.hit .01 strike, hit . 02 reach), set aside highly idiomatic senses (hit . 03 go fo) and senses

favoring non-the determiners (fold. 02 fold hands), and labeled each as concrete or abstract.
Senses supporting both interpretations were split, as in (4). For each (sub)sense, we hand-

wrote two contentful sentences with definite NP subjects and objects in the past tense.

(4) a. The batter hit the ball. (hit.0l-concrete)
b. The idea hit the researcher. (hit.0l-abstract)

Bleached items. For each contentful sentence we constructed a bleached counterpart by replac-
ing the contentful arguments with definite NPs headed by general nouns (primarily person and
thing, with organization, event, time, place, and stuff as fallbacks; White & Rawlins 2016, 2020).
When both arguments would share a head noun, we inserted other into the object NP, as in (6).
A bleached item is in general compatible with multiple senses of its verb. We restrict its licensed
senses to the concrete variants by default, and to the abstract variants only when the bleached
subject or object is itself inherently abstract (in our materials specifically time or event, as in (5)).

(5) a. The event filled the time. (6) a. The arrow hit the target.
b. The person shot the event. b. The thing hit the other thing.

This default reflects both the experimenters’ modal intuitions and a convergent literature on dual-
coding (Paivio 1991) and on Conceptual Metaphor Theory (Lakoff & Johnson 1980), which treats
concrete senses as the source domains from which abstract senses are systematically extended.

Templatic items. At the maximally general end of the cline we generated, for each verb, a tem-
platic sentence in which the subject is realized as X and the object as Y, after Kane et al. (2022).
Templatic items pick out the full set of the verb’s senses with no restriction from the argument
heads. The per-item sense distribution is therefore the OntoNotes-derived prior over all senses.

2.2. PROCEDURE. On each trial, the participant saw a sentence containing three in-line drop-
downs: in or for (PREPOSITION), a numeral from 1-100 in increments of 1 from 1-10 and incre-
ments of 5 form 10—-100 (NUMERAL), and a time unit from milliseconds, seconds, minutes, hours,
days, weeks, months, years, decades, centuries, or millennia (TIME UNIT), as in (7).

(7) The child hit the pillow {in, for} {1, ..., 100} {milliseconds, ..., millennia}.

Participants were asked to fill the dropdowns with the values they thought most natural, and were
advised that multiple answers could make sense. We allowed participants to choose NUMERAL
and TIME UNIT, whose concatenation we refer to as duration, because we no independent norm
for the distribution of durations for the events described by our descriptions and wanted to avoid
inadvertently biasing preposition choice. This approach turns out to be important because there
is a strong relationship between longer durations and higher proportions of for responses (longer
durations, we believe, encourage habitual interpretations).
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Figure 1: Cloze in-rates by VERB TYPE X GENERALITY (left; small points = individual verbs,
large points = cell-level posterior means) and per-group random-effect SDs (right; circles, left
axis) with the share of total variance they account for (diamonds, right axis).

2.3. PARTICIPANTS. We recruited 120 participants through Prolific. All participants were self-
identified native English speakers located in the United States. No participant was permitted to par-
ticipate in more than one of the studies reported here. The average payment rate was $14.31/hour.

2.4. ANALYSIS. We fit a Bayesian mixed-effects logistic regression in brms (Biirkner 2017)
predicting PREPOSITION from VERB TYPE (sum-coded) crossed with GENERALITY (successive-
difference-coded (Venables & Ripley 2002) so the two coefficients estimate the per-step move-
ment along the cline). The random-effects structure absorbs the standard formal predictors of
telicity (argument shape, modifier form, sense, and the design factors), so that what remains at
the by-SENTENCE and by-VERB SENSE level cannot be attributed to them (see the analysis code
for the full model specification). Bleached and templatic items contribute fractionally to each of
their compatible (sense, concreteness) combinations via the multi-membership mm () term, with
weights set by the OntoNotes-derived p(sense | verb) described above under add-1 smoothing.

2.5. RESULTS. A robust verb-class difference emerges (Figure 1): result verbs prefer in substan-
tially more than manner verbs do (Bygrsrvee = 1.57 log-odds, [1.09,2.08]), reliable across all
levels of GENERALITY; the GENERALITY effect and its interaction with VERB TYPE are small
and unreliable. The by-verb, by-verb-sense, and by-sentence random-effect SDs (Figure 1, right)
are jointly large enough that per-item variability swamps the verb-class effect for many individual
items. The within-verb variability illustrated by (1)—(3) is therefore not an outlier phenomenon:
substantial variation in telicity remains across event descriptions even after the standard formal
predictors of telicity are absorbed. We use the per-sentence cloze in-rate as an initial measure of
telicity, refining it and complementing it with a measure of durativity using Experiment 1b.

3. Experiment 1b: A temporal-overlap diagnostic for durativity. The in—for diagnostic is sub-
ject to systematic noise from alternative interpretations (Filip 1999, Kearns 2007): in can describe
a delay before the event begins, as in (8a), and for can describe the duration of an event’s result
state, as in (8b). Both interpretations are non-durative in the relevant sense and contaminate the
cloze diagnostic. Experiment 1b diagnoses them by asking participants directly what proportion
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of the modifier’s time span the event was occurring.
(8) a. The water was bubbling in two minutes. (delay interpretation of in)
b. The woman opened the window for five minutes. (result-state interpretation of for)

3.1. MATERIALS. The materials reuse Experiment 1a’s verb set, sense inventory, and three-point
GENERALITY cline (contentful, bleached, templatic). Each base sentence was presented with a
fixed temporal modifier whose numeral-by-time-unit combination was the modal Experiment la
response to that sentence under each preposition.

3.2. PROCEDURE. On each trial the participant saw a sentence with a temporal modifier headed
by in or for, followed by a question asking what proportion of the modifier’s time span the event
was happening: none of TIME, less than half of TIME, about half of TIME, more than half of TIME,
or the entirety of TIME. The response options for (9b) would have TIME = those five minutes.
(9) a. The child hit the pillow for five minutes.

b. For what proportion of those five minutes was the child hitting the pillow?
A none of response signals a non-overlap interpretation (under in, the delay interpretation; under
for, the result-state interpretation or some other modifier-event mismatch), while the other four
signal overlap to varying degrees (and thus a durative interpretation for the adverb).

3.3. PARTICIPANTS. We recruited 250 participants through Prolific, subject to the same eligibility
and exclusion criteria as Experiment 1a.

3.4. ANALYSIS. We binarized the response as OVERLAP=1 when the participant chose any option
other than none of (OVERLAP=0), then fit a Bayesian mixed-effects logistic regression in brms
predicting OVERLAP from a three-way interaction of PREP(OSITION( PREF(ERENCE) (the per-
sentence cloze in-rate from Experiment la, scaled to [—1, 1]), PREPOSITION, and GENERALITY.
The random-effects structure mirrors Experiment 1a, with by-grouping PREPOSITION slopes added
where the design supports them (see the analysis code for details).

3.5. RESULTS. Figure 2 shows the proportion of OVERLAP responses against the per-sentence
cloze in-rate, separately for the two prepositions. We observe a reliable interaction between PREP
PREF and PREPOSITION (5 = 0.60, [0.17,1.06]): sentences that prefer in in the cloze task show
more overlap responses when paired with in, while sentences that prefer for show more overlap
when paired with for. The participants’ overlap judgments track the cloze preferences in the pre-
dicted direction, validating cloze preposition preference as an initial aspectual diagnostic. We be-
lieve the high overall proportion of overlap responses is a task effect (four of five response options
indicate overlap) that we control for in the durativity measure developed in Section 4.

4. Deriving per-sentence telicity and durativity. The Experiment 2 analysis predicts pairwise
similarity from a per-sentence telicity and a per-sentence durativity. For each sentence, the cloze
fit gives a posterior over its preference for in versus for, and the proportion fit gives a posterior
over how readily the sentence licenses overlap under either preposition. We derive per-sentence
telicity from the first and per-sentence durativity from the second by recasting each posterior as the
probability that the sentence belongs to a latent binary class (telic vs. atelic for telicity, durative vs.
punctual for durativity), given what the corresponding fit says about it.

Each per-sentence prediction is evaluated at the time unit at which the sentence’s empirical
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Figure 2: Per-verb non-overlap rates by preposition (left; small points = individual verbs, large
points = cell-level posterior means) and per-group random-effect SDs (right; circles, left axis) with
the share of total variance they account for (diamonds, right axis).

responses cluster. We identify that time unit by converting each response’s discrete DURATION
to a continuous duration in minutes. We then map this value to log-minutes, which puts the time
units on a roughly equally-spaced scale. We apply a Gaussian kernel density estimator over the per-
sentence log-minute durations, taking the mode, and snapping to the time unit ¢ whose canonical
(numeral = 1,¢) duration sits closest to the mode in log-minutes.! The resulting evaluation time
unit falls in <days for 83% of sentences (firmly episodic for the verbs we use) and >weeks for the
remaining 17%. Some of the latter have salient stative interpretations (10) though not all (11).

(10) The insurance covered the damage. (11) The detective investigated the crime.

Per-sentence telicity. Experiment 2 requires a per-sentence probability that the sentence is telic
(a quantity in [0, 1] we can plug in as a covariate). The cloze fit’s natural per-sentence signal is
on a different scale: at the canonical evaluation configuration 6y (i) (numeral = 1, time unit = ¢;,
participant and list random effects marginalized via the standard new-level trick), the per-sentence
linear predictor ¢§ = logit Pyoe(in | ,6y(7)) lives on an unbounded logit scale and has its own
predictive uncertainty. Telic-leaning sentences sit high on the logit scale; atelic-leaning ones low;
the predictive uncertainty tells us how sharply the model has pinned the sentence down.
Recasting as a latent class. The predictive distribution of ¢ conflates two distinct things:
where the sentence sits relative to the cloze fit’s grand intercept o, (the evidence that it is telic),
and how diffusely the fit localized it (the noise on that evidence). We collapse these into the
single probability we want using a standard recipe from Bayesian cognitive modeling (Lee &
Wagenmakers 2014): treat £ as a noisy indicator of a latent binary class and apply Bayes’ rule.
Posit a latent 7, € {—1,+1} (with 7; = +1 for telic) generating /5 through a Gaussian model
05 ~ ac+ 7.7 + ¢ with ¢ ~ N (0, 02,), where o2, is the predictive variance of £ and . is
the per-class shift on the logit scale, i.e. the per-sentence offset we would expect if the class were
observed. Under a flat prior on 7;, Bayes’ rule gives the per-sentence posterior class probability
tel; = P(r; = +1 | £5) = 0(27 (pte;i — ac)/02;), where fi.; is the predictive mean of £5. An

"We do not take the mode over DURATION directly because there is substantial variability in the NUMERAL used
with a particular TIME UNIT; the kernel density estimator smooths over this variability.



extreme logit far from c. that the fit localized sharply pushes the sentence close to O or 1; a diffuse
predictive distribution, or one that sits near the population mean, stays near 1/2.

Per-sentence durativity. We construct the analogous quantity from the proportion fit: a per-
sentence probability that the sentence is durative. A durative sentence is one for which an overlap
response is readily licensed under at least one preposition, so the natural per-sentence signal is
the prep-marginal overlap probability, (¢ = logit & (Ppop(0verlap | i,in, 8(i)) + Ppop(overlap |
i,for,0(7))), again at 6y (i), and with pref_in held at its grand mean so the cloze-driven asym-
metry between the two preposition cells does not re-enter through the three-way interaction.

Recasting as a latent class. The raw %(pin + pror) does not work directly: four of the five
proportion-task response options indicate some overlap, so the marginal sits well above 1/2 for
almost every sentence (the task effect flagged in Section 3). What discriminates durative from
punctual is not the raw level but how high a sentence sits relative to that baseline. The same
latent-class recasting as for telicity, with a latent §; € {—1,+1} (durative when +1) generating
(¢ through a Gaussian model with class spacing 4 and baseline 4, gives by Bayes’ rule dur; =
0(2 Ya (pa; — o)/ ‘73,1;) , with p4,; and 0371- the predictive mean and variance of ¢¢. Sentences that
sit high above the prep-marginal baseline (where overlap is robust under at least one preposition)
land near 1. Sentences whose marginal sits at or below it (where overlap is suppressed by both the
result-state interpretation and the delay interpretation) land near 0.

Per-pair match scores. The Experiment 2 analysis uses a per-pair notion of telicity match and
durativity match. For each pair (7, j) and aspectual axis a € {tel, dur}, we treat the per-sentence
probability a; as the parameter of an independent Bernoulli draw and define the match score as the
probability that the two draws agree: match?; = a;a; + (1 —a;)(1 — aj).

Face-validity check. The lowest-durativity sentences are uncontroversially achievement-like, as
in (12); the highest-durativity sentences are extended changes of state, as in (13).

(12) a. The dean bumped the meeting. (13) a. The people destroyed the stuff.
b. The teacher bumped the deadline. b. The things filled the other thing.

Figure 3 plots each contentful or bleached sentence in (tel;, dur;) space, faceted by verb. Verbs
with tight hulls occupy aspectually contiguous regions of their family; verbs with diffuse hulls
span aspectually discontiguous sub-regions.

S. Experiment 2: Sense similarity. Experiment 2 asks how the per-sentence telicity and durativ-
ity measures derived in Section 4 relate to perceived sense similarity, and how that relationship is
modulated by sense identity and by position on the generality cline introduced in Section 2. Each
pair in Experiment 2 therefore differs along several dimensions: (a) how much aspectual structure
the two descriptions share; (b) the probability that they pick out the same sense; and (c) where they
sit on the generality cline relative to one another.

5.1. PROCEDURE. Each trial paired two event descriptions from Experiment 1 sharing a verb, as
in (14) (within sense) and (15) (across sense). The temporal modifier was removed; participants
rated the similarity of the bare descriptions on a continuous slider labeled completely identical on
the left and extremely different on the right. Throughout, we work in the slider’s coding so lower
values mean greater similarity. The slider always began at the left edge; participants had to move
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Figure 3: Per-sentence (tel;, dur;) for contentful and bleached items, faceted by verb (manner first,
then result, alphabetical within each block); convex hulls shaded by verb type.

it to submit. Calibration items with known very-similar and very-different pairs were interspersed
and excluded from analysis.

(14) a. The analyst cleaned the data. (15) a. The cat killed the mouse.
b. The housekeeper cleaned the kitchen. b. The joke killed the evening.

5.2. PARTICIPANTS. We recruited 150 participants through Prolific, subject to the same eligibility
and exclusion criteria as Experiments 1a and 1b.

5.3. HYPOTHESES. We consider four hypotheses about how aspectual similarity, sense identity,
and position on the generality cline jointly predict perceived similarity.

H1 Aspectual similarity predicts perceived similarity in its own right: matching on either telicity
or durativity should predict greater perceived similarity even after sense identity is controlled for.

H2 Pairs likely to share a verb sense should be judged more similar even after aspectual match
is controlled for. Under both, the corresponding main effects on dissimilarity are negative.

H3 The contribution of aspectual similarity to perceived similarity is amplified within a sense.
The idea is that pairs likely to share a sense belong to the same regular-polysemy family, where
their relevant variation is already constrained to a coherent semantic neighborhood. Within such a
neighborhood, fine-grained aspectual distinctions are not swamped by sense identity.

H4 Position on the generality cline shifts perceived similarity in its own right. Pairs whose two
descriptions sit at different positions on the cline differ in the set of event tokens each description
picks out, and may be judged systematically more or less similar as a result.

5.4. ANALYSIS. We fit a Bayesian mixed-effects ordered-beta regression (Kubinec 2023) in brms
(via ordbetareq), predicting the similarity rating from four pair-level predictors and their pair-
wise interactions: telicity match matchgjf' and durativity match match?jur from Section 4; same-
sense s;;, the dot product of the two items’ multi-membership sense distributions from Section 2



(concreteness marginalized); and generality pair g;;, indicating whether the two descriptions sit
at the same position on the generality cline (both contentful) or at different positions (one con-
tentful, one bleached). The continuous predictors are centered and SD-scaled; generality pair is
sum-coded. The random-effects structure is the maximal one the design supports for the main ef-
fects: by-VERB and by-PARTICIPANT random intercepts and slopes for each main-effect predictor,
plus a by-SENTENCE PAIR random intercept. (See the analysis code for the full specification.)

5.5. RESULTS. We find that H1-4 are confirmed. H1 holds on both aspectual axes. Match-
ing on telicity contributes 5 = —0.134 ([-0.253, —0.007], Pggn = .98) and matching on dura-
tivity contributes 5 = —0.125 ([—0.269, +0.008], Py = .97): in both cases nearly all poste-
rior mass sits on the hypothesized direction, with the durativity-match posterior placing ~ 3%
of its mass on the opposite sign. H2 and H4 are supported as well: same-sense contributes
B = —0.510 ([—0.656, —0.365], Pien > .999), the largest main effect in the model, and gener-
ality pair contributes 5 = —0.304 ([—0.385, —0.222], Pz > .999), with contentful-contentful
pairs rated systematically more dissimilar than contentful-bleached pairs after aspect and sense are
controlled for. Finally, H3 holds on both aspectual axes. The telicity-by-same-sense interaction
is f = —0.092 ([—0.159, —0.026], Pyign > .997) and the parallel durativity-by-same-sense inter-
action is f = —0.063 ([—0.134, +0.005], Pyen = .97): both posteriors place nearly all their mass
on the predicted direction, with telicity contributing a larger posterior-mean effect than durativity.
Pairs likely to share a sense show sharper aspectual-match-to-similarity coupling on both axes.

Three of the four remaining interactions in the model, for which none of our hypotheses make
a prediction, have near-uniform posteriors over sign (Fy,, between .51 and .63 for whichever di-
rection is more probable). The fourth, telicity match x generality pair, stands out: g = +0.047
([—0.014,4+0.108], Py = .94 for the positive direction). The positive sign suggests that the
telicity-match effect may be weaker in contentful-bleached pairs than in contentful-contentful
pairs. That is, two fully specified descriptions reward aspectual matching more than a fully speci-
fied description paired with a general one. One reason for this asymmetry might be that, if bleached
items (by picking out a wider set of compatible event-tokens) carry diffuser aspectual signals, the
per-pair telicity match is a noisier cue to actual aspectual agreement on the pair. The effect’s
posterior is not as well-localized as the H1-H3 effects, but it is a natural target for a follow-up
experiment powered specifically to detect generality-by-aspect interactions.

6. Discussion. Experiment 1’s residual variability adds something to the compositional tradition
(which has held since at least Verkuyl 1972 that telicity is contributed at the event-description
level) by showing that variability after controlling for known factors remains substantial even for
verb classes (quantized scalar-change roots and two-point-scale predicates) that prior work treats as
telicity-stable (Rappaport Hovav 2008, Beavers 2013, Beavers & Koontz-Garboden 2017, 2020).
Experiment 2 shows that the residual is structured by sense similarity in a particular way.
Within a verb form, pairs of descriptions that share telicity and durativity are rated as more similar
in meaning (H1), and the regular-polysemy amplification hypothesis (H3) is supported on both as-
pectual axes: aspectual matching predicts greater perceived similarity at all levels of same-sense,
but its contribution is amplified for pairs likely to share a sense. Perceived similarity therefore
respects two qualitatively different kinds of structure in the lexicon: the sense partition as a cat-
egorical feature respected across senses, and continuous variation in aspectual agreement within
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Figure 4: Per-pair dissimilarity against telicity match (left) and durativity match (right), colored by
same-sense (within = blue, cross = red); colored smooths are beta-regression fits per same-sense
level with 95% Cls. Six evocative pairs labeled.

a sense. This pattern has a potentially interesting consequence in that it suggests a diagnostic for
sense individuation: where within-verb aspectual matching stops predicting within-verb similarity
is where the verb’s sense partition cuts, and so this pattern can potentially be used to locate sense
boundaries empirically without presupposing a sense inventory.

There is also substantial verb-level variation: the by-VERB random-slope SDs are comparable
across telicity match, durativity match, and same-sense, and the entropy of a verb’s p(sense | verb)
distribution is negatively associated with its same-sense slope (posterior median » = —0.22, 95%
CI [—0.45,40.02], P(r < 0) = .97): verbs whose sense mass is spread evenly across multiple
senses show sharper same-sense amplification than verbs concentrated on a dominant sense.

Stepping back: the three-point generality cline our materials are built around lets us separate
verb TYPE, verb SENSE, and verb TOKEN, and all three carry weight. Type and sense matter in
the expected way: manner and result verbs differ in their preference for in versus for, and pairs of
descriptions likely to share a sense are rated as more similar. The contribution of this paper is the
third: tokens matter too. Within a sense, aspectual variation survives the standard predictors, and
two tokens that match aspectually are rated as more similar than two that do not. A verb form is
not a single fixed point but a small family of related event concepts, and where a description sits
within that family shapes how speakers perceive the event it describes.
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