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Abstract. A conversation can change the meaning of an encounter, a memory or a decision. This article starts from an
interpretive reading of the Before trilogy to investigate how time, attention, space and memory take part in that transformation,
and what questions they raise for the design of conversational agents.

Through a targeted review of interaction research, film interviews and technical documentation, we propose to distinguish
the availability of a response from the moment at which it is appropriate to intervene. We develop measurement definitions,
decision models and an architecture to coordinate voice, shared objects and memory. The design hypothesis is that this
coordination can sustain continuity and understanding without reducing the person’s control.

The contribution is conceptual and methodological. Published figures keep their statistic, unit and measurement conditions;
research results, vendor statements and evaluator reports are kept distinct. The equations make operational decisions and
their assumptions explicit; they are not models fitted to our own data. No systematic temporal annotation of the films and
no experimental evaluation of the proposed systems has been carried out. The article presents a testing programme, with

measurement, analysis and preregistration requirements still to be executed.

Keywords: conversation; interaction design; voice agents; temporality; narrative; memory; multimodal interaction.

1. Introduction

1.1. Problem and working definitions

In our reading of Before, a conversation makes a jour-
ney meaningful because those who travel it come to un-
derstand something different by the end. Words take
part in that change together with glances, places and
the time available. We take that reading as the starting
point for a research question: which coordination deci-
sions allow an exchange to widen what a person can
understand, express or decide? The proposal seeks to
describe observable, testable conditions, while keeping
the difference between a scene and the experience of
someone conversing with a system.

In this article we call conversational narrative a se-
quence of exchanges whose development modifies a
shared situation and allows continuity to be recognised
between what came before and what follows. That con-
tinuity does not require a closed plot. It may consist
of finding a better question, acknowledging a disagree-
ment or deciding that we do not yet want to decide. An
excellent administrative conversation can end quickly;
a creative exploration can benefit from a digression.

We call conversational atmosphere the perceived
quality of being in a situation with a certain rhythm,
room for action, attention and continuity. It is a work-
ing definition, not a physical magnitude or an auto-
matic reading of emotional state. Atmosphere is stud-
ied through observable behaviour, interviews and par-
ticipants’ ratings. The system can record a pause; it
cannot conclude from that datum alone that there is
trust, sadness or intimacy.

A pause has a duration we can measure and a mean-
ing we must ask about of whoever lived it. This for-
mulation guides the research: the temporal record and
the account of experience provide different information
and must keep their provenance.

The central hypothesis is that designing that at-
mosphere requires coordinating language, temporality,
space and memory. The language model generates or
interprets content; the product establishes who may
intervene, which objects appear and what persists. If
those decisions are left to the chance of infrastructure,
the experience is also left to that chance.

1.2. Scope and approach of the article

The review is narrative, targeted and exploratory; it
is not a systematic review or a meta-analysis. Re-
search articles, primary interviews, vendor documen-
tation and reports from the evaluator who ran each
benchmark are prioritised. Sources are selected for
their relation to turn coordination, shared understand-
ing and narrative design. No exhaustive search, screen-
ing and exclusion flow has been reconstructed; there-
fore, no complete coverage or absence of selection bias
is claimed.

Product information has a cut-off date of 29 Octo-
ber 2026. The films are discussed with spoilers. Num-
bered references are at the end; scenes are identified
by their situation, without inventing timestamps that
could vary between editions.

The film analysis presented is interpretive and relies
on the cited sources. Systematic annotation of scenes
and comparison between coders are part of the pro-
posed research programme.

1.3. Traceability and status of claims

We distinguish published empirical results, vendor tech-
nical statements, third-party evaluations, mathemat-
ical definitions, film readings and design hypotheses.
FEach category licenses different inferences. A commer-
cial figure does not become our own measurement by
being cited; an observed association does not by itself



establish a causal relation; a correctly written equation
does not show that its parameters have been estimated.

For the central figures we record source, consultation
date, variable, unit, statistic, population or system and
known conditions. We keep apart not reported in the
source, not verified in this review and not measured by
this project. The provenance and limits of the figures
are collected in the supplementary material. Poetic
sensitivity enters the questions and the interpretation
of scenes; measurements keep their definitions and their
uncertainty.

2. Film analysis of the Before trilogy

2.1. Shared authorship and the construction of
naturalness

Before Sunrise was released in 1995, Before Sunset in
2004 and Before Midnight in 2013. The credited screen-
play of the first is by Richard Linklater and Kim Krizan.
The two later films credit the screenplay to Linklater,
Julie Delpy and Ethan Hawke; Sunset also credits the
story to Linklater and Krizan. This authorship should
be preserved: attributing all of the trilogy’s language to
a single director would erase part of its method. [1-3]

Perceived spontaneity does not show improvisation
on set. In an interview about Midnight, Linklater de-
scribes a meticulous construction and Delpy explains
that they rehearsed for two weeks with an essentially
finished script. In his recollection of Sunrise, Linklater
describes an intense rewrite together with the actors.
Each one’s contribution ran through both characters.
4, 5

Film reading. We understand that prior work as a
condition of the naturalness we perceive in the relation-
ship. For an agent, the useful translation is to prepare
conditions, limits and repair capacities. It does not
consist of forcing a person to play a role in a foreseen
story.

2.2. Before Sunrise: discovery and shared
attention

Two strangers decide to extend an encounter and walk
through Vienna until morning. In our reading, limited
time turns each detour into a choice; the conversation
tests affinities, differences and forms of exposure, while
the city offers situations that redirect the dialogue. In
a record shop’s listening booth, attention to a song
makes glances and hesitations visible. [1, 5] In the café
they act out imaginary calls to their friends. [6]

Our reading is that narrative interest arises from a
gradual transformation of permission: what can I ask
you now, what can I acknowledge in front of you, what
can I risk without the encounter breaking. Intellectual
content matters, but it also works as an indirect way of
feeling out the relationship. An idea about life can be,
at once, an offer of closeness or a protection against it.

We read the silence in the booth as a form of atten-
tion sustained by a shared activity. Both are listening
to something; they are not simply waiting for some-
one to generate a sentence. Linklater recounts that he
saved listening to the Kath Bloom recording for the

shoot, even though the scene was rehearsed. This al-
lows a prepared structure to be separated from a reac-
tion that keeps its freshness. [5]

Design proposal. An agent can offer a shared ob-
ject, an image or a piece of sound, and let the person
choose what to do with it. It should be able to re-
main available without producing continuous commen-
tary. The digital equivalent of the walk would be an
exploration with possibilities of detour and return, not
an itinerary that simulates freedom while leading to a
predetermined conversion.

2.3. Before Sunset: reunion and
reinterpretation of the past

The reunion in Paris happens nine years later. A travel
commitment limits the time available. The route from
the bookshop to other spaces, including Céline’s apart-
ment, accompanies the revelation of different versions
of what happened and of what their lives have become.
[2, 7] We read the song and the final gesture as the sug-
gestion of a decision whose reach remains open, without
turning it into an exhaustive explanation.

Linklater explains that they organised an emotional
progression: the café allows a first, still protected hon-
esty; the car concentrates greater exposure. Running
out of time favours that progression. He also recounts
that an imitation of Nina Simone by Delpy during the
writing let him recognise the ending they were looking
for. [7]

Our reading places memory as active material. A
memory is not valuable only because it is retrieved:
what matters is what it means now to each person. The
past returns with disagreement, omission and reinter-
pretation. Conversation becomes story when it forces
the revision of a version that seemed stable.

Design proposal. An agent’s memory should be able
to present itself with provenance and openness to cor-
rection: “Last time we noted this; does it still represent
you?”. Retrieving a datum does not license treating
it as permanent identity. Continuity requires allowing
someone to change, contradict a preference or withdraw
an earlier interpretation.

2.4. Before Midnight: living together and
repair

In Greece, the couple shares a life crossed by responsi-
bilities, children and expectations. The conversations
in the car, the meal with other people and the hotel
shift attention from initial discovery to living together
and its conflicts. [3, 4, 8] We read the final encounter as
an attempt at repair that keeps the tensions exposed.

Our reading is that shared memory can widen the
meaning of a sentence until it becomes hard to bear.
A practical remark carries earlier conversations with
it. Verbal precision does not guarantee understanding;
knowing the other also makes it possible to anticipate
them unfairly. The story can move forward through a
reformulation, a withdrawal or an offer that does not
demand immediate capitulation.

Design proposal. An agent’s quality should be eval-
uated when it is wrong, when the user corrects it or



Table 1. Resources of the trilogy and proposed translations to conversational design.

Resource

Function in our reading

Design translation

Limit

Available time
Route
Subtext

Shared object

Recurrence

Gives weight to continuing or
saying goodbye

Changes the frame and opens
topics

Allows indirect meanings

Distributes attention

Links separate moments

Agree on duration and allow clos-
ing

Navigate objects or perspectives
Ask for clarification tactfully

Manipulable image or document

Retrieve a reference with prove-
nance

Admit error and revise context

Do not manufacture urgency
Do not distract by default
Do not infer hidden wishes as
facts

Do not impose a reading

Do not freeze identity

Do not demand reconciliation

Changes what can happen
next

Repair

Note. Film reading and design proposal of the article; not empirically validated equivalences.

when an inference about their life proves inappropri-
ate. Repairing means acknowledging the specific error,
updating the context and handing back control. Accu-
mulating data about a person does not grant a licence
to interpret their motivations or to insist on a supposed
emotional truth.

2.5. Scales of temporality

The trilogy articulates the instant of the exchange, the
duration of an encounter and the years between en-
counters. Sunrise condenses several hours; Sunset is
conceived in real time. That does not mean it is shot
in a single take. Linklater relates his interest in time
to Tarkovsky and points to Rohmer’s precision, includ-
ing The Green Ray as an influence. These statements
support a specific genealogy, without turning every aes-
thetic similarity into a demonstrated influence. [9]

We propose to distinguish a micro scale, where voice
onsets, pauses and overlaps matter; a scene scale, where
an activity or question keeps continuity for several min-
utes; and a trajectory scale, where objects and agree-
ments reappear across sessions. Each scale requires dif-
ferent tools. Improving time to first audio does not
fix a misattributed memory, and retrieving a memory
does not fix constant interruption.

2.6. Transferable resources for design

Table 1 summarises the proposed design correspon-
dences and their limits.

3. Background and foundations of
conversational interaction

3.1. Film tradition and the limits of transfer

Cinema offers a laboratory of forms, but its scenes are
constructions for spectators. Editing can hide friction,
framing can make a glance legible and an actor can
sustain an ambiguity that a voice agent has no means
to represent. That is why we should not read a film as
a measurement of spontaneous conversation.

Rohmer allows us to study how speech organises the
distance between a justification and a choice. My Din-
ner with André, by Louis Malle, written by André Gre-
gory and Wallace Shawn, allows us to observe how

a contained spatial situation can sustain deep differ-
ences of experience and perspective. The process Gre-
gory describes includes recorded conversations, selec-
tion and rehearsal. As a later counterpoint, Ryusuke
Hamaguchi explains a practice of repeated reading and
attention to voice and body that makes it possible to
investigate listening beyond verbal meaning. These are
analytical comparisons; we do not claim a causal chain
between all the works. [9-11]

After Yang raises an especially fertile question for
systems with memory. Kogonada explains his search
for a memory interface that did not look like a desk-
top with folders, and formally distinguishes Yang’s
recorded memories from reinterpreted human memo-
ries. The decision is cinematic, not a scientific descrip-
tion of how the brain remembers. Our reading is that
the archive can take part in atmosphere: the way of
returning to something also changes its meaning. [12]

The difference that should guide any transfer is
agency. In a film, the characters serve a work. In a
conversation with a system, the person must be able
to leave, disagree, lower the intensity, ask for facts or
declare that they do not want to remember. Narrative
design has to support those decisions. A tool does not
fail because the user changes the expected story.

This rules out using conflict, scarcity of time or in-
timacy as tricks to prolong a session. A system can
sustain an atmosphere without attributing human ex-
periences to itself or claiming emotional reciprocity.
The proposed aim is understandable, free participation,
compatible with the person’s purposes.

3.2. Organisation of turns

The work of Sacks, Schegloff and Jefferson describes the
local organisation of turns and its adaptation to partic-
ipants. It provides a basis for understanding conversa-
tion as a coordinated activity. It does not establish a
universal optimal interval. [13]

Stivers and colleagues analysed functional yes/no
questions and their answers in ten languages, on a base
of 101 conversations. They reported a pooled mean of
208 ms, a median of 100 ms and a mode of 0 ms. The
onset of the answer could be vocal or gestural; instru-
mental measurements were made in 10 ms increments



and rounded to 100 ms. Therefore, the zero mode does
not imply exact synchronisation and the variable does
not necessarily coincide with an agent’s audible onset.
These statistics describe that corpus; they do not set a
universal optimal interval. [14]

Levinson and Torreira review how brief conversa-
tional gaps coexist with language production times of
600 ms or more for certain tasks. The explanation in-
volves anticipation and overlap between comprehension
and preparation. The 600 ms are not a constant of hu-
man thought. [15]

Design proposal. The agent should be able to pre-
pare hypotheses while listening and discard them if the
user continues. This anticipation can reduce waiting,
but it must not execute external actions or play a con-
clusion before having enough context. Understanding
incrementally and acting prematurely are different de-
cisions.

3.3. Contextual effects of speed and pause

The conversation studies of Templeton and colleagues
related response gaps to ratings of connection collected
while reviewing recordings. In a separate experiment,
the gaps of recorded fragments were modified and the
connection perceived by external listeners was assessed.
The causal inference of that manipulation concerns
third-party perception; the studies of lived conversa-
tion are observational. The result does not show that
speeding up an agent produces greater connection for
its user. [16]

Another work by the same group observed different
associations between gaps longer than two seconds and
declared connection among friends and strangers. The
threshold was an analytical definition; friendship and
pause duration were not experimentally assigned. Dur-
ing those gaps laughter and other non-verbal behaviour
could be observed. Their interpretation as shared re-
flection is a hypothesis of the authors, not a direct read-
ing of an internal state. [17]

The transfer hypothesis is therefore contextual. An
immediate answer to a closed question can be appro-
priate. The same entry during a word search can feel
invasive. A silence accompanied by an image that both
contemplate does not necessarily have the same func-
tion as a wait without any signal while a tool fails.

3.4. Shared understanding and situated action

Clark and Brennan describe grounding as the construc-
tion of evidence of understanding sufficient for the cur-
rent purpose. Goodwin studies how speech, body and
materials of the environment are integrated in situated
action. Both make it possible to ground an attention
to the shared that goes beyond the transcript, although
they do not show that adding images to an agent im-
proves its quality. [18, 19]

We propose to record separately that an object was
produced, was shown, was mentioned by the user and
received a relevant confirmation. These are distinct
states. A click does not prove understanding of the
whole content either. This separation prevents the sys-

tem’s memory from automatically turning a rendered
screen into shared knowledge.

3.5. Voice detection and prediction of turn
yielding

Voice Activity Projection, by Ekstedt and Skantze,
studies the prediction of future voice activity and turn-
taking events. Its interest for this project is to separate
the detection of an acoustic pause from the estimation
of what may happen next. That prediction is not equiv-
alent to reading an emotional intention. [20]

In the prototype, a pause should keep its uncertainty
until there are sufficient signals. The system can com-
bine acoustic information, syntactic completion, act
type, task context and expressed preferences. The de-
sign should offer a simple alternative when the predic-
tion fails: an effective interruption, a control to hold
the turn or an explicit way of saying one has finished.

4. Operational definitions and decision
models

The following equations have different statuses: equa-
tions (1) and (5) are operational definitions; equa-
tion (2) is a temporal idealisation of implementation;
equation (3) derives from a simplified loss matrix; and
equation (4) is a generic template for decision under
uncertainty. None has been fitted or validated with
our own experimental data. Their contribution is to
make explicit the decisions and assumptions that an
implementation will have to test.

4.1. Audible gap between turns
_ tend (1)

= tonset )
user,*

9i agent,?

In equation (1), times are expressed in milliseconds
on a common clock. The agent’s onset corresponds
to audio played on the device; the user’s end is de-
termined on the acoustic record, not on the detector’s
later decision. A positive value is a gap without speech;
a negative one indicates overlap. Brief acknowledge-
ments, cooperative overlaps and invasive interruptions
are labelled separately. Without that classification, an
average mixes different behaviours.

The protocol will have to set which end of utterance
corresponds to each agent onset, including restarts and
brief acknowledgements. If no response appears before
the end of the observation, absence of transition or cen-
soring will be recorded according to the design; not a
latency of zero. A capture failure is missing data. The
distribution of observed gaps must be accompanied by
the frequency of unobserved responses.

Record resolution, clock synchronisation, acoustic
onset criterion and disagreement between annotators
will also be documented. The variability of gaps be-
tween people is not the uncertainty with which a gap
is measured. The metrological distinction between re-
peatability and reproducibility requires stating which
conditions are kept and which change; it is adopted
here to specify technical tests, without equating sub-
jective experience with a physical magnitude. [21]
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Figure 1. Two illustrative situations produce the same audible onset at 850 ms. In A, the target pause determines when to
release the audio; in B, its technical availability does. In both cases the maximum of equation (2) applies, plus 50 ms of output.
Hypothetical values: they do not come from a benchmark and are not product targets.

4.2. Technical availability and time of
intervention

t?llSet — max(tz"eﬁdy’ tend o (51)

user,
out
+ dut.

(2)

Equation (2) describes the onset of a non-cancelled
response turn, excluding brief acknowledgements. tEeady
is the instant at which the first playable fragment is
available at a specified release point; §; > 0 is the target
pause and d9™ > 0 the subsequent delay until it is
audible. The timestamps £, £ and 24 ; refer to
the same clock; §, and d?" are durations. Any delay
after the release point belongs to d", to avoid counting
network or buffer twice.

Computation and deliberate waiting can overlap.
That is why technical latency and pause must not be
added blindly. If the audio takes 800 ms to be ready
and the policy intended to wait 400 ms, the response
does not show a decision to wait 800 ms: the infras-
tructure imposed at least part of the gap. The values
are illustrative, not recommended targets. Figure 1 il-
lustrates the distinction.

In a real implementation, §, is computed with esti-
mates available online and may change while listening.
The definitive acoustic end is known afterwards and
serves to evaluate behaviour. If the user takes the turn
back, the plan must be cancellable. The formula does
not replace the listening policy.

4.3. Costs of interruption and delay

Cint

P2 G+ Caaldt) )
Let F, =1 be the operational label of turn yielding
and p, = P(F, =1 | h,) its estimated probability from
the history. Two actions are considered: speak, or wait
a fixed interval At > 0. Under the simplification of zero

loss for speaking when there is yielding and waiting
when there is not, the expected losses are:

Lspeak = (1 7pt)cint7
Lwait = pthel(At>'

Equation (3) follows from requiring Lg,e. < Ly, With
non-negative costs and a strictly positive sum. Both
costs use the same unit of loss. If delay is expressed
as a rate, Cy,(At) = MA¢t, with X in loss per unit of
time. In a tie we propose to keep listening. The rule is
one-step and omits other costs and the value of future
information that waiting could provide.

Costs will have to be estimated and revised by con-
text; this article has neither fitted costs nor a calibrated
probability. An implementation will have to define the
reference label, document its uncertainty and evaluate
calibration outside the fitting sample. During a hesi-
tant story and before an urgent request, different errors
may matter; that difference is a decision hypothesis,
not an already known universal weight.

4.4. Selection of permitted actions
a; € argmax by, [u(a, Z,)] . 4)
ac A,

Here b,(z) = P(Z, = z | h,) is a distribution
over interaction states relevant to the task, and A, =
A permitted (P¢) incorporates permissions and restrictions.
Z, does not denote a directly observed psychological
state. The action can be to speak, wait, acknowledge,
clarify, offer or retrieve an object, propose saving it,
repair or close. Membership of the argmax allows ties.

This expression is a decision template, not an esti-
mated model. State, belief update, utility u, horizon
and tie-breaking rule must be specified. Any combina-
tion of outcomes, effort and intrusion requires a com-
mon scale and declared weights; adding heterogeneous
measures without that specification would lack opera-
tional meaning. Its validity will have to be examined
through the evaluation of a concrete implementation.



Permissions restrict the set of actions before opti-
mising it. A supposed engagement improvement can-
not compensate for the lack of authorisation to keep a
memory or share a file. The model must not maximise
emotional exposure either. It can choose to end when
the need has been met.

4.5. Measures of coordination and quality

Ny atur
R _ premat C' (5)

premature N,
turns

In equation (5), Njemature COUNts premature onsets
and N, agent onsets that could be coded; the nu-
merator is a subset of the denominator. Each event
receives a label according to a manual with signals of
continuation, turn claim and, where appropriate, the
participant’s rating. Acoustic overlap alone does not
determine the intention to speak.

Total, codable and missing onsets will be reported
separately. With zero onsets the rate does not ap-
ply; if there were onsets but none could be coded, it
cannot be estimated for lack of data. A pooled pro-
portion weighted by turns will be distinguished from a
per-person average. For stopping time, the onset of the
interruption attempt and the criterion of audible ces-
sation will be fixed; without an attempt, that measure
does not apply. Median, percentiles and their uncer-
tainties will be reported with their denominators and
estimation method.

Quality is represented initially as a profile, not a to-
tal score: agreed outcome, temporal fit, understanding,
continuity, control, effort and memory accuracy. PAR-
ADISE offers a precedent for relating conversational
outcomes and costs to satisfaction through empirical
estimation. It does not provide universal coefficients
ready to transfer to this project. [22]

5. Technological capabilities and limits
of comparison

5.1. Latency definitions and figures

Eleven v4 and Eleven v4 Turbo were announced on
28 September 2026. The catalogue describes a median
inference of approximately 100 ms for Turbo, excluding
application and network. This is speech synthesis, not
the full interval between the user’s last word and an
agent’s audible response. [23, 24|

A chain may include capture, recognition, end-of-
turn decision, generation, tools, synthesis, network and
playback. Some stages overlap through streaming. Ob-
served latency must be instrumented on the whole sys-
tem; adding isolated catalogue figures may count some
times twice and omit others. ElevenLabs documenta-
tion distinguishes inference from time to first audio.
25)

The 150 ms TTS test used identical scripts, default
settings and WebSocket streaming for v4 Turbo; it mea-
sured and discounted the network. The catalogue and
announcement consulted do not provide sample size,
dispersion or confidence intervals specific to the 100
and 150 ms latencies. They are kept as vendor state-
ments under the described conditions. [23, 24]

The four Eleven Realtime and GPT-Realtime-2.1 fig-
ures in table 2 come directly from Artificial Analysis.
Their TTFA is the mean time to the first output audio
token on Big Bench Audio questions. It is an event
prior to audible playback and must keep its definition.
High and Minimal identify the evaluator’s configura-
tions; Minimal does not designate the Mini model vari-
ant. [26, 27]

The pages consulted do not provide effective n, rep-
etitions, exclusions or confidence intervals per configu-
ration for TTFA, and do not sufficiently formalise the
timer’s start event. The nominal size of the question
set is not adopted as the effective number of measure-
ments. The comparison is descriptive: the sources do
not allow equal network, region, load, transport and all
settings to be established, nor statistical significance or
general superiority to be inferred. [27]

5.2. Modular and integrated architectures

ElevenLabs offers a Custom mode to choose compo-
nents and a Realtime mode that manages recognition,
model and synthesis. The consulted product announce-
ment of Eleven Realtime v1 Mini and Max is dated 20
October 2026. The documentation describes a gradual
rollout by account. Specific availability should be ver-
ified before designing an experiment that depends on
that function. [28, 29]

OpenAl documents GPT-Realtime-2.1 as a speech-
to-speech model with configurable reasoning, tool use
and improvements in silence, noise and interruptions.
Increasing reasoning effort can increase latency. Its
model card accepts image input; that is not the same
as generating images or deciding how they are shown
in an interface. [30]

The choice of architecture depends on the control
we need to inspect. A modular chain makes it easier
to observe stages and swap components; an integrated
solution can coordinate aspects of audio within a single
system. This does not establish that one produces bet-
ter atmosphere by definition. The prototype must com-
pare concrete implementations and record their config-
urations.

5.3. Configuration of conversational behaviour

ElevenAgents allows interruptions and a readiness to
respond to be configured through Eager, Normal and
Patient. Expressive mode documents delivery con-
trol with instructions and tags, whose effect must be
checked by voice and language. These controls can
serve conversational direction, but a synthetic laugh
or sigh does not show empathy. [31, 32]

OpenAl distinguishes server VAD, based on activ-
ity and silence, from semantic VAD, which estimates
whether the user has finished from what was said. Con-
figuration allows eagerness and response and interrup-
tion behaviour to be adjusted. The availability of these
parameters does not remove the need to test real sto-
ries, hesitations and accents. [33]

Design proposal. Choose the manner of speaking af-
ter establishing what function the turn serves. A clar-
ification may require a sober, brief voice; a story may



Table 2. Published figures by family of measure. TTS and TTFA correspond to different events and statistics.

System Published figure

What it represents

What it does not show

Eleven v4 Turbo ~100 ms median

Synthesis inference without appli-

The user’s full wait

cation or network

Eleven v4 Turbo ~150 ms median

Eleven Realtime v1 0.57 s mean

Request to audible speech in a
TTS test with network discounted

AA TTFA: first audio token, Big

Same metric and evaluator

Same metric and evaluator; High
configuration

Interval from the end of the
user’s speech

Audible onset on the device

A statistically significant differ-
ence from Max

Universal performance of the
model family

Max Bench Audio
Eleven Realtime v1 0.62 s mean

Mini

OpenAI GPT- 1.21 s mean

Realtime-2.1 High

OpenAl GPT- 0.97 s mean

Realtime-2.1 Minimal

Same metric and evaluator; Mini-
mal configuration

Equivalence with the Mini
model variant

Note. Sources: [23, 24, 26, 27]. AA: Artificial Analysis. The first two rows are TTS medians; the other four, the evaluator’s TTFA means.
They are not Divina Machina measurements. Consulted: 29 October 2026.

need prosodic variation. Do not use expressiveness as
filler to disguise a poor answer or a tool still pending.

5.4. Consistency between generation, playback
and state

OpenAl documentation distinguishes generated audio
from played audio when there is an interruption. We-
bRTC and SIP allow the unplayed segment to be trun-
cated automatically; over WebSocket the application
must stop playback and communicate the correspond-
ing point through conversation.item.truncate. [34]

Our design implication is broader: the shared history
cannot contain as heard an explanation that was cut off.
The same applies to an image that was never shown or
a note whose saving failed. The system needs states of
preparation, presentation and confirmation so as not
to build continuity on events that did not happen.

Realtime also documents tools executed by the ap-
plication. Continuity with asynchronous operations al-
lows the conversation to continue while a result arrives,
but does not authorise asserting it before receiving it.
The product plan must distinguish pending, available,
presented, accepted and cancelled. [35, 36)

6. Proposed architecture for situated
conversation

6.1. Spaces of attention

Weiser and Brown proposed designing technologies ca-
pable of moving between the centre and the periph-
ery of attention. Ishii and Ullmer explored objects,
surfaces and ambient media as ways of relating digi-
tal information to situated activity. They are design
antecedents that allow us to think of a conversational
interface wider than a message history. They are not
proofs of effectiveness for a current agent. [37, 38]

We propose three complementary spaces. The fore-
ground contains what is being said or examined. A side
space keeps objects available without demanding an im-
mediate response. A working background prepares re-
sults, keeps temporal context and records pending op-
erations. The person must be able to understand what
is kept and bring to the foreground what they need.

The visual background must not become opaque stor-
age. That a note does not interrupt the conversation
does not mean it should be saved permanently and
silently. The interface can show a discreet signal of
preparation, allow a proposal to be reviewed at closing
and keep only what the user has agreed to.

6.2. Visual objects and shared activity

The presentation policy can be formulated as a se-
quence. First identify what the object would serve for:
comparing two forms, pointing to a detail, situating a
memory or reviewing a decision. Then check whether
it is available, whether its provenance is appropriate
and whether the person wants to see it. Finally choose
an entry point that does not compete with a turn still
open.

The agent can say “I have a reference that may help
compare that curve; I'll leave it to the side whenever
you want”. If the person changes topic, the object can
expire without having been shown. Showing less can be
better than interrupting every verbal association with
visual content; this is a hypothesis to be tested, not a
law.

Generated images require an explicit distinction be-
tween representation and evidence. If a scene is imag-
ined, it must be presented as a proposal. If a personal
photograph is retrieved, the agreed scope of use must
be respected. No visual similarity authorises presenting
an invented image as part of someone’s real memory.

6.3. Presentation and circulation of objects

Sharing can mean placing an object within the session,
creating a piece the person can download or sending it
outside that session. We propose different actions and
permissions for each case. An available file is not au-
tomatically sent to another person. The conversation
can produce a draft, leave it pending and let the user
decide its recipient and timing.

The object’s state should distinguish preparation,
availability, presentation, joint reference and persis-
tence. If the user withdraws it, the application cancels
future scheduled mentions. If they save it, it keeps the
provenance and the version they actually saw. A link



that changes later is not equivalent to a stable copy of
the shared object.

6.4. Memory, persistence and review

We propose three levels. Turn context keeps what is
needed for the immediate intervention. Session mem-
ory sustains open topics and temporary objects. Cross-
session memory keeps only authorised elements with
an understandable purpose. These levels can imple-
ment different expiries and must not be confused with
providers’ technical retention.

Each persistent memory should have content, origin,
date, scope, confirmation state and review mechanism.
It must also distinguish what the person said from an
interpretation by the system. Faced with a contradic-
tion, the agent asks or updates; it does not force the
new conversation to fit the earlier profile.

The policy can accept a stable authorisation, such
as saving notes for a project, without interrupting to
confirm every sentence. It must make that scope vis-
ible, offer exceptions and allow it to be reverted. For
personal memories outside that agreement, an explicit
proposal to save avoids turning listening into an auto-
matic archive.

6.5. Editing conversational situations

The proposed unit of work is a situation: what the
person wants to do, what activity they share, what in-
formation is missing, what restrictions exist and how a
close could be recognised. Each situation admits sev-
eral continuations. The editor defines resources and
conditions; the actual words remain open to the inter-
action.

A team could describe a creative exploration situa-
tion with an available question, two optional references,
a place to leave ideas and a clear way to finish. It
could also describe an operational task with required
data, checks and outcome. The system does not need
to apply the same expressive intensity to both.

6.6. Temporal instrumentation of the
experience

A viewer should align the user’s audio, the agent’s au-
dio, turn decisions, operations, objects and memory
events. The designer can listen to a gap and check
what produced it: voice still being prepared, chosen
wait, slow tool or wrong yielding. Interpretive annota-
tions must be kept separate from the technical record.

The viewer needs to show discrepancies between
what was generated and what was presented. A gen-
erated segment that was never played may remain in
an authorised diagnostic log, but it is not recorded as
presented. The segment actually played keeps its place
in the history; its playback does not prove understand-
ing either. A late result can be discarded because the
topic changed. This makes it possible to study conti-
nuity without attributing to the user experiences that
did not happen.

6.7. Coordination of turns and operations

We propose a coordinator above the voice adapters. It
keeps the current purpose, the estimate of turn yield-
ing, open topics, available objects, pending operations
and permissions. It decides when to release a prepared
response and when to postpone an image or a proposal
to save.

The immediate temporal path must be able to work
without waiting for slow work. If the person interrupts,
the audio stops and the pending presentation is can-
celled or marked obsolete. This does not revert an ex-
ternal operation already executed, whose state must be
checked separately. If a tool is still working, its result is
tagged with the version of the context that originated
it. A result of an earlier intention must not reappear
as if it were still current.

External operations require an additional policy.
Preparing an alternative is reversible; sending a mes-
sage or making a booking has effects. Anticipation
can prepare data, but an action with effects must go
through the permissions and confirmations that corre-
spond to the product. Speculative generation does not
constitute authorisation.

The separation between coordinator, voice adapters,
object presentation and memory makes it possible to
change provider without redefining all the interaction
rules. That portability will have limits: each adapter
must declare which events and controls it actually ex-
poses, and the system must not invent missing data to
complete its record.

6.8. Minimal event contract

Use monotonic clocks for local durations and document
synchronisation between client and server. Store ses-
sion, turn and model version identifiers. If the provider
does not expose a probability, the field remains absent
or is identified as an own estimate; a reconstructed fig-
ure is never attributed to the provider. Not all audio
needs to be kept for all functions: the research proto-
col and the product must define separately which data
they need and for how long.

6.9. Library of evaluation situations

The evaluation library should include a brief request, a
person searching for a word, a story with an internal
pause, a correction, an interruption during an explana-
tion, a slow tool, a change of topic and a request to for-
get. Add conditions of noise, accents, speech rates and
use without a screen. Do not automatically interpret a
disfluency or an accent as difficulty in understanding.

Each situation needs an observable criterion. For
example: allow a sentence to be completed without
invasion; stop a response when interrupted; not claim
that a note was saved if there was an error; remember
only the confirmed version. The criteria can be partly
automated, but ratings of atmosphere require research
with people.

Table 3 summarises the events needed to instrument
this architecture.



Table 3. Proposed minimal contract for the event log.

Event Minimal datum

What it is for

User’s acoustic end
Estimated turn yielding

Audio ready and played
ment

Interruption and audio stop
Object ready and presented

Memory proposed and saved

Time and annotation confidence
Time, configuration and probability if any
Two distinct timestamps and audible seg-

User onset and end of playback
Identifier, version and two times

Scope, authorisation and outcome

Measure gaps without depending on the
detector

Explain the decision and identify own
estimates

Separate technical capacity from experi-
ence

Measure effective return of the turn
Study deferred presentation

Distinguish intention from persistence

Note. Fields not exposed by a provider must remain absent or be identified as own estimates.

7. Illustrative application

The following example is original and fictitious. It illus-
trates design decisions and does not reproduce dialogue
from the films or results of a study. The person is ex-
ploring an idea for an installation and has agreed to a
slow-paced conversation mode. There is a side space for
temporary notes; they have not yet authorised saving
content across sessions.

The person says: “I want it to feel like going back
to a place, but I don’t know yet...”. The sentence and
its prosody suggest a continuation. The agent keeps
listening even if there is a gap without voice. It does
not present images or complete the sentence on the
person’s behalf.

The person continues:

¢

‘...as if the place remembered
you”. The system prepares a short response and re-
leases it when it estimates yielding. “What could it
recognise in you without you having to explain every-
thing?”. The question offers an angle of exploration
and allows an answer different from the expected one.

While the person develops the idea, the system can
prepare two authorised visual references. It keeps them
as available, without showing them yet. When the user
asks for examples, it offers one image at a time. If the
user points to a detail, the reference becomes part of
the conversation. If they ignore it, the system does not
presume understanding or insist because it produced
it.

Later, the agent proposes a temporary note:
“There’s an idea that seems useful: recognising without
asking for an explanation. I can write it down here”. If
the user accepts, it appears in the session. At closing,
it can offer to save it for the project. Confirmation of
saving happens after the operation has completed, with
the option to edit or delete.

The scene must also work if the person says “No,
that’s not it”. The agent withdraws its interpretation
and asks to clarify only what is necessary. It does not
defend its metaphor or try at all costs to recover a po-
etic atmosphere. Continuity consists of following what
the person is building.

In an operational task the same coordinator would
have another policy. Faced with “What time does the
session start?”, it would offer the verified datum di-
rectly. The quality of the design lies in recognising

that difference of purpose, without turning every con-
versation into a contemplative experience.

8. Proposed research design

8.1. Building the film corpus

The next phase should identify the editions of the three
films and annotate complete sequences. We propose
starting with the record booth and café in Sunrise; café,
car and transition to the apartment in Sunset; car, meal
and hotel in Midnight. It is an initial analytical selec-
tion, not a representative sample of the whole trilogy.

The observable layers include speech per participant,
gaps, overlaps, visible gestures, shot changes, move-
ments, sound and objects. Another layer collects inter-
pretations: function of silence, change of topic, open-
ing, exposure and repair. The protocol foresees two
coders working with a common manual, comparing
agreements and keeping disagreements. Times would
be annotated on the identified edition, considering cuts
and possible differences in playback speed.

The result will be a catalogue of resources and ques-
tions. The films’ gaps will not be used as a normative
distribution of human speech, because script, acting,
camera and editing contribute to the result.

8.2. Perception and interaction studies

A first study can use original scenes recorded for the
project. Words, voice, prosody and objects are kept,
modifying only certain gaps. Observers rate appropri-
ateness, continuity and discomfort. Assignment of ver-
sions is random. This investigates the perception of
a scene without attributing to listeners an interaction
experience they did not have.

A second study requires participants who actually
converse with an agent. Keeping model, voice, instruc-
tions and tools constant, additional delays are intro-
duced at random after a response is available. Both
the assigned condition and the effective delay must be
recorded. The hypothesis asks whether the effect of
time depends on the task, not whether a number of
milliseconds always wins.

8.3. Comparison of policies and modalities

The next comparison sets a fixed turn-yielding policy
against a contextual one. To separate adaptation from



Table 4. Research hypotheses, comparisons and conditions that would weaken them.

Proposed hypothesis Comparison

Evidence that would weaken it

A contextual policy reduces invasive en-
tries

A relevant object can ease understanding
audio only

Confirmed memory can sustain continuity

Speed works differently depending on con-

text assigned delays

Fixed and contextual policy with
comparable times

Agreed object, object at closing and
Several sessions with and without

persistent memories

Practical task and exploration with

A precise estimate excluding the mini-
mum relevant improvement, or evidence
of deterioration

Additional distraction and no relevant
improvement estimated precisely
Errors, irrelevance or lower perceived
control

An interaction estimated precisely in-
compatible with the proposed minimum
effect

Note. Proposed hypotheses; the article presents no experimental results of its own.

speed, a condition with a matched global temporal dis-
tribution should be added. If the contextual policy is
simply faster in every case, we will not be able to at-
tribute the difference to it understanding the moment
better.

Visual objects are studied afterwards, with a stable
temporal policy: audio without object; the same rel-
evant object presented at an agreed point; and that
object available at closing. Memory is studied over
repeated sessions: session context against confirmed
cross-session memories, with editing and deletion in
both cases where appropriate. Changing voice, la-
tency, personality, images and memory at the same
time would prevent identifying what produced an ef-
fect.

Comparison between providers is carried out as an
evaluation of complete systems, with documented con-
figurations. Changing provider can change voice, recog-
nition and content, so it is not a clean experiment on
the effect of latency. These two research aims must be
kept separate.

8.4. Hypotheses and refutation conditions

Research must allow for part of the proposal not work-
ing. An evaluation whose only acceptable result is
“more atmosphere” would not allow design to be dis-
tinguished from confirmation of an intuition.

An imprecise estimate or a non-significant result does
not show the absence of a relevant effect. Table 4 must
be interpreted against a minimum improvement spec-
ified before the analysis. If equivalence is to be con-
cluded, its margins and the corresponding test will be
defined beforehand; the data may also prove inconclu-
sive. [39]

8.5. Evaluation variables and analysis

Each study will have to fix a main contrast, its popu-
lation, task, horizon and a primary variable before col-
lecting confirmatory data. For the turn-taking hypoth-
esis we propose estimating the difference between poli-
cies in the probability of premature onset, expressed
in percentage points. Purpose success, control, effort,
understanding and continuity will be included accord-
ing to an explicit plan of secondary measures or multi-
plicity. Ratings of atmosphere will remain exploratory
until their reliability and structure have been studied.
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Gaps, stopping after interruption and tool failures
will be recorded, with device, network, language, noise
and configuration. Denominators, losses, exclusions
and unobserved responses will be reported; slow turns
will not be excluded for making performance look worse.
Temporal percentiles will require enough events and a
declared method of uncertainty. Turns from one per-
son or conversation will not be treated as independent
participants.

The pilot will make it possible to review the instru-
mentation and estimate variability. The confirmatory
size will be justified through a minimum relevant dif-
ference and a power or precision analysis that respects
repeated measures. The plan will specify unit of ran-
domisation, counterbalancing, order effects, stopping
rule and handling of dependence between people, con-
versations and stimuli. The statistical family must cor-
respond to the variable: for example, binary events or
ordinal observations. Effects and uncertainty intervals
will be presented, with predefined sensitivity analyses
for missing data and coding decisions.

Session duration, number of turns or amount of per-
sonal information revealed are not proposed as primary
indicators of success. They can increase through con-
fusion or unnecessary questions. A brief and satisfying
close can be an excellent result.

Table 4 makes explicit the comparisons that allow
the hypotheses to be revised or rejected.

8.6. Initial development programme

We propose a sequence of three deliverables. The first
is an atlas of situations, with corpus annotations and a
vocabulary of actions. The second is an instrumented
prototype that allows temporal policies to be changed,
optional objects to be shown and session memory to be
managed. The third is a pilot with people that checks
whether those decisions produce differences and where
they fail.

To start the prototype, two contexts suffice: a prac-
tical task with a verifiable answer and a brief creative
exploration. A voice engine, an action coordinator and
an event log are enough to test the main hypotheses.
Cross-session memory can be added after verifying turn
control and clarity of persistence.

An initial team could combine experience direction,
voice and interaction engineering, and research support



in conversation analysis or HCI. The project’s expected
contribution would lie in the corpus to be built, the co-
ordination policy, the editor, the instrumentation and
the evidence its evaluation produces. The choice of
provider is one part of that construction.

The criterion for extending development should be
an observable improvement over a simple baseline:
less invasion, better understanding or useful continuity
without reducing control. If a visual module distracts
or a memory adds no value, it is withdrawn or revised.
The proposal must be able to show usefulness without
depending on a specially prepared demonstration.

8.7. Preregistration and reproducible materials

Before the confirmatory study we propose registering
hypotheses, main variable, minimum relevant differ-
ence, sample, assignment, exclusions, stopping and
analysis plan. Later changes will be dated and planned
analyses will be distinguished from exploratory ones.
This procedure favours the traceability of decisions; it
does not prevent exploring unexpected results. There
is not yet a preregistration of the experiments proposed
in this article. [40]

The materials will have to fix agent instructions,
voice, model identifier and version, turn parameters,
transport, region and tool configuration. The annota-
tion manual will define onset, end, brief response, in-
terruption and indeterminate case, with examples and
a resolution procedure. Human evaluation will docu-
ment who knows each condition; it will be acknowl-
edged when the modality makes concealing it impos-
sible. Data, code and materials will be shared to the
extent compatible with participation agreements, with
documented versions and changes.

9. Discussion and limitations

This document does not yet quantify the scenes, does
not run provider tests and does not present a vali-
dated instrument of atmosphere. The review priori-
tises primary sources and directly relevant research,
but does not exhaust conversation analysis, film stud-
ies or human-computer interaction. Commercial fig-
ures come from changing documentation and require
new checks at implementation time.

Current availability. The LaTeX project includes the
references, the code and the illustrative figure, together
with a structured register of the central figures. That
register contains transcribed statistics and their known
conditions; it is not an experimental dataset. Divina
Machina has not produced, in this work, latency mea-
surements, temporal annotations of the corpus or re-
sults with participants. Reproducing the layout is pos-
sible with the delivered files; independent reproduction
of each benchmark would require records and proce-
dures that their sources do not always publish.

The transfer from a fictional couple to a relationship
with an agent has structural limits. There is no equiva-
lent human reciprocity; an expressive voice can produce
attributions the system cannot sustain. That is why we
propose clarity about the agent’s artificial nature, an ef-
fective ability to leave and an understandable memory
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policy. Aesthetics does not replace accuracy or keeping
to what was agreed.

We must also study differences of accessibility and
context. A pause can help one person and create un-
certainty in another; an image does not contribute the
same with and without a screen. Expressed preferences
and available controls must be able to prevail over au-
tomatic estimates. Variation is not noise to be removed
from design.

10. Conclusions

Our reading of the Before trilogy places conversation
in shared time: what is said acquires meaning together
with what has just happened and what can still hap-
pen. That reading guides a technical proposal that dis-
tinguishes availability, intervention, presentation and
persistence. Its usefulness will have to be established
through the comparisons described in this article.

We can make explicit the rules by which a system
takes the floor, offers an object, acknowledges a correc-
tion or keeps a memory. We can also measure its errors
and ask people how they affected the experience. The
precision of the record makes it possible to review the
design without attributing to measurements a meaning
they do not show.

The proposed criterion is that intervention should
contribute to the purpose of the person conversing and
preserve their ability to change it. A response, an im-
age or a note can leave something available for later.
On other occasions, the system’s work will be done
when the person finds their own words and no longer
needs another question.

Signed. Cris Olmedo and Kurt Sommer, Divina Machina
Research Group. How to cite: Olmedo, C. and Sommer, K.
(2026). The art of conversation. Working paper DM-2026-01,
v0.2. Divina Machina Research Group. Divina Machina by
Qs Ventures.
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