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a b s t r a c t
Through the ability to preview the future (i.e., prospection), people can anticipate how best
to think, feel and act in just about any setting. But exactly what factors determine the contents of prospection? Extending research on action identiﬁcation and temporal construal,
here we explored how action goals and temporal distance modulate the characteristics
of future previews. Participants were required to imagine travelling to Egypt (in the near
or distant future) to climb or photograph a pyramid. Afterwards, to probe the contents
of prospection, participants provided a sketch of their imaginary experience. Results elucidated the impact of goal type and temporal distance on mental imagery. While a climbing
goal prompted participants to draw a larger pyramid in the near than distant future, a photographic goal inﬂuenced only the compositional complexity of the sketches. These ﬁndings reveal how action goals and temporal distance shape the contents of future
simulations.
Ó 2013 Elsevier Inc. All rights reserved.

1. Introduction
‘‘Mental imagery not only allows us to predict the imminent or distant future, but also to consider many possible
futures—or even many possible worlds.’’
Moulton and Kosslyn (2009, p. 1274)
Whether preparing a tasty meal, insulting the boss or getting married, behavioral performance is reliably enhanced by
prior episodes of goal-directed prospection (i.e., future-oriented thought, see Szpunar, 2010). By simulating potential courses
the future may take (e.g., food poisoning, getting ﬁred, irate in-laws), one can establish the optimal seasoning, curse or guest
list for the particular task at hand. Fueled by a combination of personal recollections and semantic knowledge (e.g., Addis,
Wong, & Schacter, 2007; Buckner & Carroll, 2007; Schacter, Addis, & Buckner, 2007; Szpunar, 2010; Tulving, 1985), prospection is an indispensable tool for navigating the complexities of everyday life. Through the ability to preview the future, people can anticipate how best to think, feel and act in just about any conceivable setting (Gilbert & Wilson, 2007, 2009; Golub,
Gilbert, & Wilson, 2009; Suddendorf & Corballis, 2007). As Gilbert and Wilson observed, ‘‘We know that chocolate pudding
would taste better with cinnamon than dill, that it would be painful to go an hour without blinking or a day without sitting. . .we know these things not because they’ve happened to us in the past, but because we can close our eyes, imagine
these events, and pre-experience their hedonic consequences in the here and now’’ (2007, p. 1352).
Planning effectively for the future, of course, rests squarely on the quality of the mental simulations that are generated in
the present (Bar-Anan, Wilson, & Gilbert, 2009; Gilbert & Wilson, 2007, 2009; Wilson & Gilbert, 2003). Failure to accurately
simulate the ﬁery intensity of scotch bonnet chilies, for example, may result in a culinary concoction that fails to impress a
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spice-intolerant date. To optimize behavioral selection, prospection must not only be uniquely tailored to a desired outcome
(i.e., goal), but also capture essential components of to-be-enacted events. Herein lies a troublesome feature of future previews, however. On occasion, mental representations deviate from the elements of real-world experience they are endeavoring to reproduce, prompting a raft of well-documented effects to emerge (for overviews see Gilbert & Wilson, 2009; Wilson
& Gilbert, 2003). Most notably, when prospection goes awry, so too does the accuracy of people’s affective forecasts and their
ability to make effective future-oriented decisions (see Boyer, 2008; Gilbert, Gill, & Wilson, 2002; Morewedge, Gilbert, &
Wilson, 2005; Wilson, Wheatley, Meyers, Gilbert, & Axsom, 2000).
Judgmental error aside, recent work has focused on what is unquestionably the most important aspect of prospection—
the contents of future previews (i.e., the representations on which prospective judgments are based). In particular, valuable
insights into how exactly people think about and describe the future have been garnered from Trope and Liberman’s (2003,
2010) and Liberman & Trope, 2008 inﬂuential writings on construal level theory (CLT). According to this account, representations increase in abstraction as mental simulations shift from events in the immediate to distant future (e.g., going on vacation tomorrow vs. next year). While high-level construals are abstract, decontextualized representations that convey the gist
or meaning of a prospective experience (e.g., enjoying a weekend break in Italy), low-level construals comprise concrete,
detail-rich characterizations of an event (e.g., packing one’s suitcase, driving to the airport, boarding the plane). Empirical
support for CLT is widespread and compelling, having been documented across a range of spatial, temporal and linguistic
measures (see Amit, Algom, & Trope, 2009; Arnold, McDermott, & Szpunar, 2011; Bar-Anan, Liberman, Trope, & Algom,
2007; Henderson, Fujita, Trope, & Liberman, 2006; Liberman & Förster, 2009; Stephan, Liberman, & Trope, 2010; Wakslak
& Trope, 2009). Put simply, temporal distance impacts people’s representations of the future.
Together with the timing of an event, other inﬂuences loom large in shaping conceptions of the future. One potent, though
largely understudied, factor concerns the goals around which prospection unfolds (Szpunar, 2010). Personal goals, in particular, have been shown to facilitate the organization and generation of detail-speciﬁc future representations (D’Argembeau &
Demblon, 2012; D’Argembeau & Mathy, 2011). In so doing, these self-relevant construals drive prospection (Markus &
Nurius, 1986) and serve a crucial preparatory function for future action (Pham & Taylor, 1999a, 1999b; Taylor, Pham, Rivkin,
& Armor, 1998). Curiously, however, not all goals are conceptualized in the same manner. Presaging the principles of CLT,
Vallacher and Wegner (1985) noted that goals/actions are represented in either a super- or sub-ordinate manner. Whereas
superordinate (i.e., abstract) representations center on the overarching purpose of an action (i.e., why the action occurred),
subordinate (i.e., concrete) characterizations focus instead on the speciﬁc means through which a behavior can be realized
(i.e., how the action is performed).
Given therefore structural similarities in the properties of temporal construal and action identiﬁcation, an interesting
question emerges. Does temporal distance impact the representation of action goals? Preliminary evidence suggests that
it does. Liberman and Trope (1998) presented participants with a series of to-be-imagined future activities (e.g., eating
tomorrow or sometime next year), followed by statements pertaining to the why (e.g., getting nutrition) and how (e.g.,
chewing and swallowing) of each action (Vallacher & Wegner, 1989). The task was simply to select the description they
believed described the activity most appropriately. Critically, a preference for superordinate (i.e., abstract) construal
emerged when activities were slated to take place in the distant than near future (for related research, see Fujita,
Henderson, Eng, Trope, & Liberman, 2006; Liviatan, Trope, & Liberman, 2008; Wakslak, Trope, Liberman, & Alony,
2006). Event representations tend to shift from subordinate (i.e., means to an end) to superordinate (i.e., end) characteristics as to-be-enacted goals increase in temporal distance (Liberman & Trope, 1998; Sagristano, Trope, & Liberman,
2002).
Beyond verbal descriptions of future activities however, less is known about the visual characteristics of prospective simulations. This gives rise to an important issue. When people generate mental images of the future (Atance & O’Neill, 2001;
Moulton & Kosslyn, 2009; Suddendorf & Corballis, 1997) what do they look like? Moreover, are these representations shaped
by the nature (goal-directed) and timing (temporal distance) of to-be-enacted future activities and how might this topic be
explored empirically? Using a variety of methodological techniques (e.g., fMRI, TMS, patient studies), neuroscience research
has revealed that imagery recruits the same underlying mechanisms as perception and action (see Kosslyn, Ganis, & Thompson, 2001). In addition, visual images retain the structural (e.g., spatial, organizational) properties of the objects/events they
denote (Kosslyn, 1973, 1994; Rouw, Kosslyn, & Hamel, 1997). When one imagines sipping a strawberry daiquiri, for example,
the resultant mental representation is supported, in large part, by the same perceptual and motoric operations that accompany the veridical experience. As a result, imagining and perceiving an object (or event) trigger equivalent subjective (e.g.,
emotional) responses. Given that processing objectives exert a direct inﬂuence on perception (e.g., Bar, 2009; Bar et al.,
2006), what this suggests is that mental imagery likely serves as the primary medium through which action goals and temporal distance impact representations of the future (Moulton & Kosslyn, 2009). We explore this possibility in the current
inquiry.
1.1. The current research
To elucidate how action goals and temporal distance shape the contents of prospection, participants were given a guidedimagery task in which they were asked to mentally simulate one of two goal-oriented activities. Speciﬁcally, participants
were instructed to imagine travelling to Egypt to visit a pyramid either next week (i.e., near future) or in 10 years time
(i.e., distant future). When on site, their task was to either to climb (i.e., energetic action) or to photograph (i.e., non-energetic
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action) the pyramid. Afterwards, to probe the contents of prospection, a drawing of the pyramid was requested as sketching
has previously been shown to be an effective means of tapping the contents of perceptual representations (Fish & Scrivener,
1990; Mitchell, Ropar, Ackroyd, & Rajendran, 2005).
Our rationale is as follows. When confronted with an energetic action goal (i.e., climbing), the most goal-relevant feature
of the pyramid should be its size. Generally speaking, perceptions of the environment are shaped by people’s goals/intentions and their ability to act on them (Witt, Profﬁtt, & Epstein, 2005). Elsewhere, research has demonstrated that visual perception is moderated by the energetic demands of anticipated action. For example, a to-be-climbed hill appears steeper
when one is encumbered by a heavy pack back (Bhalla & Profﬁtt, 1999). Here, we expect similar biases to emerge in visual
imagery when the goal is salient. Speciﬁcally, participants will draw larger pyramids in the near than distant future as the
mental prominence of the energetic costs of action (albeit imaginary) decline with increasing temporal distance. That is, in
the terminology of CLT, the low-level, goal-relevant features of action (i.e., the means to achieve a goal) should diminish in
salience as simulations shift from the near to distant future (Trope & Liberman, 2003, 2010).
In contrast, for participants with the non-energetic goal (i.e., photograph the pyramid), the size of the pyramid should
remain constant as a function of temporal distance. In this condition, the most goal-relevant feature of the pyramid is its
photogenic quality. As such, we expect the compositional complexity of participants’ sketches (i.e., the number of elements
represented in the drawings) to reﬂect the impact of temporal distance. Speciﬁcally, drawings will contain more elements
(e.g., palm trees, camels) when the photograph is taken in the near than distant future. In summary, using a drawing methodology to probe the contents of prospective thought, we expect the interaction between action goals and temporal distance
to impact the core characteristics of how people represent future events.
2. Method
2.1. Participants and design
Sixty-four undergraduates (32 females) completed the experiment for course credit. The study had a 2 (Goal: climb or
photograph)  2 (Temporal Distance: near or far) between-participants design and was reviewed and approved by the
School of Psychology, University of Aberdeen ethics committee.
2.2. Stimulus materials and procedure
Participants arrived at the laboratory individually and were greeted by a female experimenter who reported that the
study comprised an investigation into mental time travel (i.e., guided visual imagery). Prior to the task, participants were
randomly assigned to an experimental condition and blindfolded to enhance the vividness of their imagery. The mental time
travel instructions were then delivered. Speciﬁcally, participants were told to imagine travelling to Egypt to visit a pyramid
either next week (i.e., near future) or in 10 years time (i.e., distant future). Critically, while half the participants were instructed that they were to take a photograph of the pyramid, the others were told they were going to climb it. The mental
time travel experience was timed by the experimenter and lasted for 60 s. The blindfold was then removed and participants
were given a sheet of paper (A4) on which they were asked to draw a picture of the pyramid they had imagined visiting. They
were given as much time as required to complete this task. Of interest were two aspects of the drawings: (i) the size (i.e.,
area) of the pyramids that were depicted; and (ii) the compositional complexity (i.e., number of extra elements in the scene)
of the depictions. Speciﬁcally, any item that was drawn in addition to the pyramid (e.g., camels, palm trees) contributed to
the total compositional complexity score. Participants then completed a brief questionnaire that probed the vividness and
valence of their time travel experiences. They did so by placing a mark on an analogue scale (14 cm line) anchored with
appropriate endpoints (i.e., not at all vivid/very vivid; very negative/very positive). Finally, participants were debriefed
and dismissed.
3. Results and discussion
Each measure of interest was submitted to a 2 (Action Goal: climb or photograph)  2 (Temporal Distance: near or far)
between-participants analysis of variance (ANOVA), the results of which are summarized below.
3.1. Area of pyramid
The analysis yielded main effects of Action Goal [F(1, 60) = 9.29, p = .003, g2p ¼ :13] and Temporal Distance [F(1, 60) = 6.44,
p = .014, g2p ¼ :10] that were qualiﬁed by an Action Goal  Temporal Distance interaction, F(1, 60) = 4.43, p = .04, g2p ¼ :07 (see
Fig. 1, top panel). Simple effects analysis revealed that participants with a climbing goal (M = 69.62 cm, SD = 47.28 cm) drew
larger pyramids than those with a photographic goal (M = 33.34 cm, SD = 19.98 cm) when travelling to the near future
(p = .001), but there was no difference in pyramid size as a function of goal (Mclimb = 36.93 cm, SD = 15.81 cm;
Mphotograph = 30.28 cm, SD = 17.02 cm) in the distant time travel condition (p = .53). Simple effects analysis also revealed that
participants who imagined travelling to the near future drew larger pyramids than those who imagined travelling to the
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Fig. 1. Mean area (top panel) and compositional complexity (bottom panel) of pyramid drawings as a function of temporal distance (near vs. far) and action
goal (climb vs. photograph). Error bars represent 1 SEM.

distant future when instructed with a climbing goal (p = .003), but there was no difference in the size of the pyramids as a
function of temporal distance (near vs. far) if instructed with a photographic goal (p = .78).1
3.2. Compositional complexity
The analysis yielded a main effect of Action Goal [F(1, 60) = 8.13, p = .006, g2p ¼ :12] and an Action Goal  Temporal Distance interaction, F(1, 60) = 4.03, p = .05, g2p ¼ :06 (see Fig. 1, bottom panel). Simple effects analysis revealed that those with a
photographic goal drew more elaborate representations of the scene (M = 2.56, SD = 2.19) than those with a climbing goal
(M = 1.13, SD = .34) in the near future condition (p = .001), but there was no difference in complexity between the goal conditions (Mclimb = 1.44, SD = .63; Mphotograph = 1.19, SD = .54) when travelling to the distant future (p = .56). Simple effects analysis also revealed that participants who imagined travelling to the near future drew more complex pictures than those who
imagined travelling to the distant future when instructed with a photographic goal (p = .01), but there was no difference in
complexity as a function of temporal distance (near vs. far) if instructed with a climbing goal (p = .89).
3.3. Vividness
The analysis showed a main effect of Temporal Distance [F(1, 60) = 9.29, p = .003, g2p ¼ :13], such that participants reported more vivid mental images in the near compared to far mental time travel conditions. No other signiﬁcant effects were
found.
1
Importantly, the absence of size effects when a photographic goal was in place is unlikely to be due to the excessive amount of space that was occupied by
the additional scenic items. As no pyramid in any condition covered more than 29% of the paper (Mspace occupied = 6.8%) ample space remained for the depiction
of other items.
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3.4. Valence
No signiﬁcant effects emerged.
4. Discussion
The current study investigated the impact of action goals and temporal distance on the content and characteristics of prospection. Post-imagery drawings were utilized to capture how participants portrayed temporally near and far future events
as a function of goal type (i.e., climb vs. photo). The results revealed that task-related components (i.e., pyramid size for
climbing, scene complexity for picture taking) were prominent in drawings of near (i.e., 1 week) but not distant (i.e., 10 year)
future simulations. Speciﬁcally, reﬂecting the salience of an energetically demanding goal, when participants were mentally
gearing up for a climbing activity next week, the size of the pyramid loomed large. Preparing to take a snap shot (a much less
effortful task), however, enhanced the number of scenic details that were depicted, but did not inﬂuence the size of the pyramid. In short, task-relevant characteristics were evident in illustrations of proximal events, thereby revealing how temporally relevant goals shape the contents of future previews.
4.1. The construal of the Nile
The present results conﬁrm that prospection does not only maintain the structural properties of the real world (Kosslyn,
1973, 1994; Rouw et al., 1997), but is also sensitive to personal goals and the temporal salience of events (Austin & Vancouver, 1996; D’Argembeau & Demblon, 2012; D’Argembeau & Mathy, 2011). So while it is the same general semantic and episodic knowledge (Anderson & Dewhurst, 2009; D’Argembeau & Demblon, 2012; D’Argembeau, Renaud & Van der Linden,
2011; Schacter, Addis, & Buckner, 2008; Suddendorf & Corballis, 2007; Szpunar, 2010), that participants draw upon to imagine an experience (i.e. a trip to Egypt,) goal-relevant information is accessed (Conway, 2005, 2009; Conway & Pleydell-Pearce,
2000) to enhance prospective acuity (Taylor et al., 1998). Further, simply knowing the demands of a future undertaking alters construal in ways that are analogous to the variation that arises in perception as a result of action-oriented constraints
(e.g., Bhalla & Profﬁtt, 1999; Witt, Profﬁtt & Epstein, 2005; Stefanucci, Profﬁtt, Banton, & Epstein, 2005; Witt, 2011). Interestingly, the task requirements in the current experiment may have prompted participants to view the pyramids from different imaginary distances (i.e., close up for climbing vs. farther away for picture taking), hence impacting their depictions.
While the current results cannot discount this possibility, it is unclear why such an effect would only operate in the near
future. Nevertheless, imaginary physical distance likely serves as an important element of goal-based prospection and merits
direct empirical investigation (Witt & Profﬁtt, 2008).
The malleability observed in the construction of mental images highlights the use of prospection as an adaptive, albeit
occasionally ﬁckle, tool for future planning. As the content and characteristics of mental imagery inevitably inﬂuence behavior (Fiske, 1992; Grifﬁn & Ross, 1991; James, 1890; Pennington & Hastie, 1988, 1993; Semin & Fiedler, 1988; Semin & Smith,
1999; Smith, 1998; Traﬁmow & Wyer, 1993; Vallacher & Wegner, 1987; Wegner & Vallacher, 1986; Wilson & Brekke, 1994),
any goal-relevant information captured in a simulation has the potential to enhance its efﬁcacy (Gollwitzer, 1999). Crucially,
the current results suggest that feature-rich illustrations of near future events (e.g. trip to Egypt next week) are not arbitrarily ornate, but rather reﬂect speciﬁc action-oriented functions. To explain, the more closely representations are aligned
to the characteristics and demands of future situations, the more informative and preparatory the simulation becomes
(Beauchamp, Bray, & Albinson, 2002; Pham & Taylor, 1999a, 1999b; Wegner & Vallacher, 1986). To this end, the current ﬁndings substantiate the action-orientation of simulations (Witt & Profﬁtt, 2008; Witt et al., 2005). As prospection is essential for
planning and executing upcoming behaviors, it is our suspicion that these customized mental images serve a preparatory
function. Speciﬁcally, these goal-relevant construals could inform estimations of task difﬁculty or provide a template against
which to compare actual experience (Gilbert & Wilson, 2007, 2009; Golub et al., 2009; Suddendorf & Corballis, 2007).
Beyond insight into goal-directed prospection, the present ﬁndings reveal that the integration of essential task components into mental simulations is temporally selective. Speciﬁcally, the extent to which simulations are populated with
goal-relevant elements is modulated by temporal distance, with the greatest amount of relevant detail featured in mental
previews of temporally proximal events. The asymmetric representations of near and far events are consistent with the principles of CLT (Trope & Liberman, 2000, 2003). According to Trope and Liberman (2003, 2008), the construction of mental representations increase in abstraction as an event becomes removed along any dimension of psychological distance (e.g., space,
time, sociality or hypotheticality). Providing additional evidence for this viewpoint, here we demonstrated that remote imaginary adventures are pictorially depicted with less concrete detail than those at a temporally proximal locus. Interestingly,
however, the observed effect did not impact all aspects of the illustrations equally, but rather targeted those speciﬁcally related to the task. Thus, variations in the participants’ drawings reﬂect a conceptual shift from subordinate (i.e., individual
subcomponents) to superordinate (i.e., broader meaning) goal-based construal (Vallacher & Wegner, 1985).
Problematically, however, mental constructs remain key informants for assessments of the distant future and all that it
will entail (Gilbert & Wilson, 2007, 2009; Wilson & Gilbert, 2003). If temporally remote representations are lacking in pertinent detail, can they be trusted to provide reliable evaluations of distant events? An abundance of evidence has begun to
suggest that they cannot. Far-off goal-related predictions are often illogical and incompatible with judgments of an
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equivalent temporally proximal event. These temporally discordant conclusions run parallel to the distinctions between near
and far future representations evidenced here. In what are perhaps the most striking examples, behavioral evidence has
identiﬁed consistent tendencies to underestimate the amount of effort a future task will require (Akerlof, 1991) and how
likely one is to succeed (Gilovich, Kerr, & Medvec, 1993; Shepperd, Ouellette, & Fernandez, 1996; Taylor & Shepperd,
1998). With a brief appraisal of the mental images that shape these assessments (i.e., a smaller pyramid would require less
effort to climb), we provide one tangible explanation for the otherwise puzzling variability in people’s judgments.
Elsewhere, unique conceptualizations of the near and distant future permeate the scientiﬁc literature, reﬂecting people’s
tendency to miscalculate what lies (far) ahead. For example, false beliefs that next year will be less jam-packed than the current one are potentially fueled by a diminished representation of episodic detail at temporally distant loci (Christian, Miles, &
Macrae, 2012; Zauberman, Kim, Malkoc, & Bettman, 2009; Zauberman & Lynch, 2005). Diminished content can also impact
emotional judgments of events outside of the ‘present’ by deceptively weighting their importance. Affective forecasts regularly fail to accurately predict reactions to an experience (i.e., getting a PhD) because they tend to overlook other relevant
factors or extenuating circumstances that will co-occur with the event (i.e., poverty, sleep deprivation, the impending threat
of the job market; see Caruso, Gilbert, & Wilson, 2008; McClure, Laibson, Loewenstein, & Cohen, 2004; Pennington & Roese,
2003; Wilson & Gilbert, 2003). Notwithstanding the complications, the abstract nature of temporally remote simulations
may have a number of redeeming qualities. The absence of low-level task features can, for instance, generate enthusiasm
and facilitate ‘bigger picture’ perceptions. So while these impoverished future representations are not necessarily the most
realistic or adaptive for task assessments or completion, they are consistent with the use of the promotion strategies that
characterize temporally distant planning (Pennington & Roese, 2003).
That converging methodologies from different domains identify the distant future as less substantive than the near future
augments the role of the present as an anchor for the authenticity of mental representations. Put quite simply, the temporal
relevance of ‘now’ appears to be a critical component of detail rich simulations (Ainslie, 2001; Ainslie & Haslam, 1992; Berns,
Laibson, & Loewenstein, 2007; Christian et al., 2012; Laibson, 1997; Loewenstein & Prelec, 1992; O’Donoghue & Rabin, 1999;
Zauberman, 2003). While acknowledging the potential for positive and negative outcomes, precisely why and how the salience of vital features fades over time remains inconclusive. Future work will therefore be vital to identifying whether it is a
lack of personal relevance (i.e., increased psychological distance, Liberman & Trope, 2008; Trope & Liberman, 2003), a shift
from subordinate to superordinate goal representations (Vallacher & Wegner, 1985), a post hoc alteration of an atemporal
simulation (Barsalou, 1991; D’Argembeau & Demblon, 2012) or an alternative explanation that underlies the formation of
these imaginary constructs. This additional work is likely to elucidate whether the integration of goal related information
in temporally proximal simulations is a spontaneous or intentional phenomena.
4.2. Conclusions
The current ﬁndings provide novel insight into the mental images that precede behavior. Speciﬁcally, we emphasize the
action-based nature of prospection and give credence to a methodology (i.e., drawings) that can capture core components of
the internally simulated world. As Kassam, Gilbert, Boston, and Wilson (2008) surmised, previous research (Caruso et al.,
2008; McClure et al., 2004; Schacter et al., 2007; Trope & Liberman, 2003; Van Boven & Ashworth, 2007) suggests that ‘‘Representations of present and future events are not like two photographs with different time stamps, but rather, they are like
two photographs taken from different angles with different lenses and different settings’’ (p. 1553). Indeed, the current results offer direct evidence for this speculation, illustrating how action goals and temporal distance interact to inﬂuence these
mental pictures. Further, that task-speciﬁc details are incorporated into imaginary near future events lends valuable insight
into a number of temporally dependent outcomes and demonstrates that prospection is not a static, one-dimensional tool
but instead, it is a dynamic, interactive simulator. In this way, the integration of temporally proximal goal-related features
creates a highly adept and uniquely tailored preview of the shape of things to come.
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