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Abstract

Goal pursuit profoundly shapes human cognition. This is of-
ten beneficial – for example, by focusing information process-
ing. However, goal-dependent computations occasionally lead
to seemingly maladaptive behavior, such as a bias toward goal
persistence – the tendency to continue pursuing the current
goal even when suboptimal. While various psychological ex-
planations have been proposed for goal persistence, the under-
lying cognitive mechanisms remain unclear. Here, we explore
one potential hypothesis. We posit that switching goals incurs
the computational cost of reconfiguring internal representa-
tions, e.g., to new stimulus-action mappings, and that this cost
motivates persisting in a goal even when another is more valu-
able. Thus, we predict that 1) higher reconfiguration costs will
increase persistence bias, and 2) given the choice, participants
will prefer switching to lower-cost goals. To test these predic-
tions, we developed a task where participants chose between
competing goals, and sudden changes in the task dynamics
encouraged goal abandonment toward more valuable options.
Crucially, some goals shared the same action selection rule,
while others required different rules, allowing us to test how
similar vs. different internal representations influenced goal
persistence. Across two experiments (N = 125), we replicated
goal persistence biases and found that stimulus-action repre-
sentation switch costs influence both goal persistence and se-
lection preferences. However, they only accounted for a small
part of the total goal persistence, suggesting that such biases
are predominantly driven by other factors.
Keywords: persistence, goals, behavioral bias, cognitive mod-
eling, switch cost, representation

Introduction
From the dedicated athlete who never misses a training ses-
sion to the serial entrepreneur who pursues one venture capi-
talist after another, our society often praises goal persistence.
However, people frequently continue pursuing goals long af-
ter it has become suboptimal. Failing to disengage from un-
favorable objectives that would better be abandoned is a well-
established phenomenon known as the “sunk cost fallacy”
(Holton et al., 2024; Sweis et al., 2018). This tendency also
manifests itself in simpler settings where, if free to choose,
people tend to avoid switching tasks (Arrington & Logan,
2005). Understanding why maladaptive goal persistence oc-
curs is crucial for both basic research and practical appli-
cations. Clarifying the mechanisms behind goal persistence
(or lack thereof) could help treat cases of goal dysregulation
occurring in psychopathology or addictive behavior (Hoga-
rth, 2020; Johnson et al., 2012). Moreover, accurate models
of human decisions could foster cooperation between human
and artificial agents. While current artificial systems model

human behavior according to normative principles (Liu et al.,
2025), building machines that understand people requires in-
stilling knowledge about systematic human biases into them
(Bobu et al., 2020; Howes et al., 2023; Jacob et al., 2024).

Several accounts of goal persistence have been offered
to date. Under one explanation, sunk cost biases arise to
avoid appearing wasteful to others (Arkes & Blumer, 1985).
However, evidence for the phenomenon has also been found
under non-social conditions Cheng et al., 2025. Alterna-
tively (though not mutually exclusively), “stubborn goals”
may have evolved thanks to their generally adaptive roles,
helping allocate cognitive resources efficiently, shielding sys-
tems from interference, and consistently driving motivation
(Holton et al., 2024, 2025; Mittelstädt et al., 2018). While set-
ting a goal often causes a beneficial shift in mindset – induc-
ing attentional, representational, and motivational changes
that favor its completion (Castegnetti et al., 2021; Frömer et
al., 2019; Gollwitzer, 1990; Holton et al., 2024; McDougle
et al., 2022; Molinaro & Collins, 2023a, 2023b; O’Reilly,
2020; Sepulveda et al., 2020) – reconfiguring such a state is
computationally and behaviorally expensive (Grahek et al.,
2023; Gu et al., 2017; Monsell & Mizon, 2006). Therefore,
people’s bias for goal persistence could partly stem from rep-
resentation switch costs, causing people to persist more when
switch costs are higher and, when they do switch, to prefer
goals with lower costs. For example, imagine a pastry chef
who realized their muffins are not turning out the way they
had envisioned. In the first place, they might be resistant to
giving up on their progress. After deciding they are better off
starting from scratch with a new recipe, they might be more
likely to opt for cupcakes than croissants, the former requir-
ing a lesser switch in mental frame and activities. They may
also persist for longer if cupcakes are not a viable alterna-
tive, compared to when they are. Here, we test both of these
predictions. Note that in the present context, a task represen-
tation refers to a specific configuration of the cognitive sys-
tem required to perform a task (Schneider & Logan, 2007),
namely stimulus-action associations (also called a “task-set”
Monsell and Mizon, 2006).

To test our hypotheses, we developed an experimental
paradigm inspired by Holton et al. (2024) in which partici-
pants chose among competing goals on each trial. We de-
signed the task so that in some trials, persisting with the cur-
rent goal would yield a more delayed reward compared to
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Figure 1: Experimental design. (A) Trial structure. On each trial, participants viewed their progress and the number of gems
offered for each necklace, and chose a necklace (goal). Next, they chose a key (action), characterized by a shape and pattern.
Finally, participants were shown a treasure chest – open and containing gems if they chose the correct key, closed otherwise –
the updated progress on the chosen necklace, and the total rewards earned thus far. (B) Example rules. For each participant,
one rule for each feature (shape and pattern) was randomly sampled and assigned to gem colors such that goals shared rules
in pairs. (C) Example Exp. 1 switch cost conditions under the rules in panel B. In the same-rule condition, the only other
available goal shared a rule with the current goal, so goal abandonment did not involve rule switching. In the different-rule
condition, switching to the alternative goal implied switching rules. (D) Goal mechanics. All goals were initially available.
Upon selecting a new goal, a random set of alternate goals was disabled. This set remained constant during goal pursuit until
the current goal was completed or abandoned. In the first trial post goal completion, the completed goal was disabled, and one
goal for each rule was enabled. Abandoning the current goal reset any ongoing progress and entered pursuit of the new goal.
In Exp. 1, only one alternate goal was enabled during pursuit, creating the two conditions shown in panel C. In Exp. 2, one
different-rule goal was disabled during goal pursuit to equate the number of alternate goal options per rule.

switching to an alternative goal. Each goal required partici-
pants to select actions based on specific stimulus features (dif-
ferent “rules”), and goals were organized in pairs that shared
the same rule for action selection. We measured task repre-
sentation switch costs as individuals’ increase in reaction time
(RT) following a switch in rules, relative to switching goals
without switching rules. If costs associated with task repre-
sentation switches underlie people’s tendency to persist, par-
ticipants should be more likely to abandon suboptimal goals
when the alternative does not require switching rules, com-
pared to when it does. Moreover, if people consider these
costs when selecting goals, they should prefer switching to a
goal that shares a rule with the previous goal, compared to
one that does not. In two separate studies, we find strong goal
persistence behavior, as well as evidence in favor of our hy-
potheses. However, switch costs only accounted for a small
fraction of goal persistence. We discuss alternative mecha-
nisms for goal persistence.

Results
Experimental setup
Based on an existing paradigms (Holton et al., 2024), we de-
veloped a novel experimental protocol, detailed in the Meth-

ods, in which participants were rewarded for completing
necklaces (Figure 1). In brief, on each trial, participants first
selected one of four possible necklaces (goals) as their target
(Figure 1A, Goal selection). Participants were then presented
with two keys, each characterized by a shape (heart or clover)
and a pattern (striped or dotted). Necklaces were organized
into two pairs sharing a stimulus-action rule (Figure 1B), with
one pair’s rule based on the pattern and the other based on
the shape. Selecting the correct key yielded a specified “of-
fer quantity” of gems matching the chosen necklace’s color,
incrementing progress toward completing the goal. Once all
required gems for the active necklace had been collected, par-
ticipants received a reward of 100 coins added to their “purse”
(Figure 1A, Feedback), and their progress was reset at the
next trial. To study rule switching preferences after goal com-
pletion, we disabled both the goal that was just completed and
one additional goal, such that there was one new goal of each
rule available (Figure 1D, 1st trial post-completion). To in-
centivize participants to occasionally abandon goals during
pursuit, the offer quantity for the in-progress necklace could
suddenly decrease to 1 gem (“depletion”; Figure 1D, In goal
pursuit), remaining at that level until necklace completion,
while the offer quantity for other goals remained unchanged
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Figure 2: Behavioral and modeling results. (A) Left: Prob-
ability of goal abandonment as a function of its value, as-
suming no switch costs. The bold line shows fit across all
participants; transparent lines and dots show individual par-
ticipants and their indifference points (IP) to abandonment.
Most participants showed a bias towards persisting, as indi-
cated by IPs above zero. Right: distribution of individuals’
change in IPs between same- and different-rule switch cost
conditions. For most participants, persistence bias was sensi-
tive to switch cost. (B) Switch costs (differences in mean log
RTs for stimulus choices on the first trial after switching to a
same- vs. different-rule goal immediately after completion)
correlated with the probability of switching to a same-rule
goal after abandonment in Exp. 2. Dots indicate individual
participants, shading indicates the correlation’s 95% CI.

– often making abandonment the optimal decision. For in-
stance, if the offer depletes from 5 gems to 1 gem while the
current progress is only 5/20 gems, persisting with the current
goal would take at least 15 trials to receive the next reward,
whereas abandoning could let the participant complete a dif-
ferent goal in as few as 4 trials. Abandoning a goal restored
the offer quantity but reset any progress (Figure 1D, Post-
abandonment). We disabled subsets of the alternate goals dur-
ing goal pursuit (Figure 1D, In goal pursuit). In Exp. 1, to test
if persistence biases were sensitive to switch cost, exactly one
alternate necklace was enabled, creating two switch-cost con-
ditions depending on whether the alternate necklace shared a
rule with the current goal (Figure 1C). In Exp. 2, to mea-
sure goal selection preferences at abandonment, one alternate
necklace per rule was enabled during pursuit.

Action selection reveals goal switching costs
After applying our exclusion criteria (see the Methods), the
average rate of selecting the correct action was extremely
high (Exp. 1 M = 0.94 ± 0.006; Exp. 2 M = 0.94 ± 0.005).
Participants abandoned their goals several times throughout
the task (Exp. 1 M = 21.73 ± 1.36; Exp. 2 M = 22.97 ±
1.09). In the majority of cases, abandonment choices were
made following gem depletion (Exp. 1 M = 93% ± 0.02,
Exp. 2 M = 91 ± 0.02). Compared to trials in which goals
remained consistent, switching goals resulted in significantly
slower action selection RTs, whether the switch was initiated
voluntarily (Exp. 1 t(51) = -8.25, p < 0.001; Exp 2. t(72)

= -11.75, p < 0.001) or forced by task design after the pre-
vious goal was completed (Exp. t(51) = -6.72, p < 0.001;
Exp. 2 t(72) = -8.64, p < 0.001). Having found evidence that
participants adequately understood the task and showed mea-
surable goal switch costs, we set out to test individuals’ goal
persistence biases and their association with task representa-
tion switch costs.

Participants display strong goal persistence biases
Participants displayed strong persistence biases with respect
to goals in our task. To show this, we followed Holton et al.
(2024) and modeled the value of goal abandonment in terms
of the expected reduction in steps needed to complete a goal
upon abandoning compared to persisting with the current one
(see the Methods section for details). We fit this model via
a mixed-effects logistic regression predicting abandonment
choices from abandonment values with random intercepts and
slopes for each participant. The indifference point (IP) cor-
responds to the abandonment value at which abandoning or
persisting is equally likely. If participants behaved optimally,
their IPs would be at zero, meaning they would only be more
likely to persist with a current goal with a lower per-trial of-
fer quantity if they expected to earn a reward in fewer trials
than if they switched to an alternative goal (higher-paying,
but requiring starting from scratch). Instead, IPs higher than
zero would translate into a negative coefficient for the inter-
cept in the mixed-effects model (Methods) – as we found in
both Exp. 1 (β = -2.89 ± 0.26, p < 0.001) and Exp. 2 (β =
-2.49 ± 0.26, p < 0.001). In other words, participants per-
sisted with their current goal beyond what was optimal given
the task constraints.

Task representation switching has a small effect on
persistence bias
We next investigated whether task representation switch costs
played a role in goal persistence bias by analyzing the data
from Exp. 1, where we manipulated whether goal abandon-
ment involved rule switching. First, we verified that rule
switching increased the representation switch costs of goal
abandonment, as measured by a participant’s (log) RTs for
action selection in the first trial after abandoning a goal (Bus-
tos et al., 2024). We found that across participants, the RTs
were significantly greater when abandoning to a goal with a
different rule (M = 6.53 ± 0.03) than one with the same rule
as the previous goal (M = 6.57 ± 0.02, t(51) = -2.34, p =
0.023). Nonetheless, participants showed significant persis-
tence biases even when the alternative goal did not require
any representation switch (β = -3.03 ± 0.31, p < 0.001). To
test whether persistence biases were sensitive to individual
differences in representation switch costs, we added partici-
pants’ RT costs as a fixed effect in our logistic mixed-effects
model (Methods), and found it to be significant (β = -0.74 ±
0.34, p = 0.029), where the negative coefficient indicates that
the persistence bias increased with the cost. This model fit
goal persistence choices better than one without RT costs as a
factor (likelihood-ratio test χ2(1) = 4.62, p = 0.032) and had a
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slightly lower AIC (2574.8 vs. 2577.4). However, the effect
was small relative to the overall persistence bias: the mean
indifference point (IP) across participants was at an abandon-
ment value of 7.4, while the mean magnitude of the shift in IP
between switch cost conditions was only 1.3 (Figure 2A), and
the option to switch to a goal with the same rule (compared to
a different one) only decreased the IPs by an average of 2.2%
of the subjective cost.

Task representation switch costs correlate with goal
switching preferences
To test whether task representation switch costs impact which
goal participants chose to abandon current goals for, we an-
alyzed data from Exp. 2, where participants could freely
choose between one alternate goal of each rule during goal
pursuit.

First, we again verified that rule switching incurred a cost
by comparing average log RTs in the first trial after switching
to a different- vs. a same-rule goal. The measurable costs
were less than in Exp. 1, as participants who would have
incurred the largest costs may have always chosen to abandon
to same-rule goals, but we still found a small significant cost
of task representation switching (same-rule M = 6.55 ± 0.02,
different-rule M = 6.58 ± 0.02, t(72) = -2.41, p = 0.018).

Contrary to our prediction, we found no overall preference
across participants for selecting goals with the same rule (M
= 0.49 ± 0.02, t(72) = -0.62, p = 0.537). However, we hy-
pothesized that individual differences in participants’ ability
to efficiently transition between different goal-dependent rep-
resentations could impact their goal selection. Supporting
this prediction, participants’ preferences for same-rule goal
selection were sensitive to their representation switching RT
costs (R(72) = 0.32, p = 0.006; Figure 2B).

Taken together, these results indicate that rule switching
in our experiments incurred a small but significant RT cost,
which led to individual differences in both when to abandon a
goal and which alternative to abandon for. However, the task
representation switch costs only explained a small fraction of
the large overall goal persistence bias observed.

Discussion
Whether in admiration for an artist spending years mastering
their piece or respect for a scientist engaging in decade-long
research, goal persistence is often highly praised. However,
the tendency to persevere can lead people to pursue goals that
would better be abandoned (Arkes & Blumer, 1985; Ham-
mond et al., 1998). Understanding the root causes of goal
persistence is key to steering goal pursuit towards adaptive
outcomes and away from maladaptive habits. Here, we set
out to investigate the role of task representations in goal per-
sistence, proposing that part of the resistance to abandoning
current pursuits could be attributed to the cognitive costs of
remapping goal-contingent stimulus-action associations.

In a novel experimental setting, we replicate the finding
that people persist in their goal pursuits long after it becomes
suboptimal to do so, compared to switching to alternative

goals. Similar biases have previously been observed in vol-
untary task switching tasks, where participants freely select
which of multiple tasks to perform and, despite being in-
structed to choose randomly, show a consistent bias to re-
peat the same task on consecutive trials (Arrington & Logan,
2004, 2005). These experimental designs, however, usually
offer no advantage to switching and no notion of progress
with the current goal relative to others. Addressing both
points, our results more closely match evidence for the “sunk
cost fallacy” found in settings where abandoning the current
goal is inherently suboptimal for task completion (Holton et
al., 2024; Sweis et al., 2018). Nevertheless, our study is
uniquely positioned to relate goal persistence biases with task
representation switch costs. Consistent with the finding that
task switch costs increase as task rules and objectives become
more dissimilar (Bustos et al., 2024; Grahek et al., 2023),
our data shows slower reaction times after switching to a task
requiring the same stimulus-action mapping compared to a
different one. We also find some evidence that differences
in task representation switch costs correlate with goal persis-
tence bias, suggesting that individuals’ decisions to persist
or abandon may be, at least in part, resource-rational (Prys-
tawski et al., 2022). However, we did not observe that such
switch costs could fully explain the large goal persistence bi-
ases we measured. This result aligns with the finding that re-
ducing switch costs does not always lead to a corresponding
reduction in task repetition biases (Mittelstädt et al., 2018),
and suggests that factors other than task representation con-
sistency more strongly contribute to goal persistence biases.

One possible explanation is that representation switches
do play a role in persistence biases, but operate at the level
of the goal as a whole, rather than each of its components.
Some evidence suggests that goal and rule selection proceed
in sequence, rather than in parallel – that is, control systems
first choose a goal and then activate the rule associated with
it Rubinstein et al., 2001. This view fits the perspective that
goal-directed behavior mainly gravitates around two different
mindsets, goal-selection vs. goal-engaged – the first associ-
ated with initial openness to all possible goals and the latter
focusing resources on a single objective after one is selected
(Gollwitzer, 1990; O’Reilly, 2020; O’Reilly et al., 2014). In
line with this framework, previous experiments found strong
preferences for goal consistency even after goal completion,
when sunk costs are no longer relevant (Arrington & Lo-
gan, 2005; Molinaro et al., n.d.). An alternative perspec-
tive is that people evolved goal persistence biases to avoid
re-evaluation, which is adaptive when past experiences are
highly predictive of the future and only becomes suboptimal
in cases (such as our experimental paradigm) where sudden
changes in the task dynamics occur (Aenugu & O’Doherty,
2025; Krämer, 2017). People may also over-persist to pre-
serve self-consistency and avoid cognitive dissonance or feel-
ings of incompetence (Dörner, 2003; Festinger, 1959). Any
of these mechanisms suggests high costs for goal abandon-
ment, but potentially lower costs for the subsequent goal se-
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lection, which could explain why, in our experimental setting,
participants were reluctant to abandon a goal but showed no
strong preferences for alternative goals with a shared rule.
Indeed, goal persistence may be primarily driven by switch
costs we did not directly measure, such as recalling goal-rule
associations – which would be equivalent across all alterna-
tive goals. Finally, social accounts have proposed that goal
persistence stems, at least in part, from a desire for consis-
tency, which is beneficial in social settings where coordinat-
ing with others is facilitated by inferring their goals (Cheng
et al., 2023), but keeps manifesting even when individuals act
on their own and unobserved (Cheng et al., 2025).

We also recognize some limitations of our experimental ap-
proach. For example, the same goals were always associated
with the same keyboard key to avoid participant confusion.
As a result, goal persistence could have been partly driven
by motor decisions to avoid the effort of pressing a different
button or habitual processes. However, experimental designs
either measuring or eliminating this confound still showed
evidence for goal persistence beyond such simple explana-
tions (Bustos et al., 2024; Holton et al., 2024). Moreover, it
is possible that the representation switches we implemented
were not complex enough to induce a strong effect. In de-
veloping our experimental paradigm, we faced a trade-off be-
tween making the rules themselves easy to learn (to ensure
they knew the correct goal-rule mapping) and the action rep-
resentations difficult to alternate (to cause a switching cost).
Future studies may improve the current design, e.g., by keep-
ing rules simple but introducing perceptually more challeng-
ing tasks to increase the switch costs specific to action rep-
resentations. Such a manipulation could induce larger effects
of representation switch costs on goal persistence; however,
even in our current design, persistence biases were compar-
atively large, suggesting other factors play a role in people’s
susceptibility to sunk costs. Follow-up work could also fur-
ther investigate the role of individual differences in goal per-
sistence’s sensitivity to representation switch costs, e.g., by
collecting additional data about participants’ cognitive flexi-
bility or socio-emotional dimensions. Our model could also
be extended, e.g., by including proportional goal progress or
number of trials invested in the current goal as additional pre-
dictors.

In sum, we replicate the finding that people have strong
biases to keep pursuing current goals even when subopti-
mal. Contrary to our expectations, the costs associated with
task representation switches only played a small role in goal
persistence. These results suggest that proposing alterna-
tive goals may be an ineffective strategy to correct maladap-
tive goal choices, even if switching would require minimal
changes in behavior. Instead, operating directly on the cur-
rent goal itself, e.g., by interrupting existing cycles of goal
pursuit, might be a more promising way to help people aban-
don detrimental goals for more empowering ones.

Methods
Experimental procedure
In this task (Figure 1), participants collected gems to com-
plete different colored necklaces (goals). On each trial, par-
ticipants were first given up to 8 s to select one of four pos-
sible necklaces. For each, the size (number of gems needed
to complete it), goal progress (number of gems already col-
lected), and offer quantity (number of gems obtainable at that
trial) were displayed. Participants were then presented with
two keys, each characterized by a shape (heart or clover) and a
pattern (dotted or striped). Only one key feature was relevant
for obtaining gems of a particular color. The four necklaces
were created in two pairs with shared action selection rules:
one pair required selecting keys based on pattern, and the
other based on shape (for example, green and yellow required
selecting the stripe-patterned key; blue and purple the heart-
shaped key, as shown in Figure 1B). Necklace positions and
rules were randomized across participants. Selecting the cor-
rect key yielded gems matching the chosen necklace’s color,
incrementing goal progress by the offer quantity, while se-
lecting the incorrect key or failing to choose within 1.2 s
yielded zero gems and left goal progress unchanged (Fig-
ure 1A). Upon collecting a number of gems equal to or higher
than the necklace size, participants received 100 points, and
progress was reset to 0 (Figure 1D, post-completion).

To induce participants to occasionally switch away from
initiated goals, the offer quantity for the current in-progress
necklace could suddenly decrease to one gem per trial, re-
maining at this level until necklace completion or switching
to a new necklace, but switching reset progress on the pre-
vious necklace (as shown in Figure 1D, Post-abandonment).
Baseline offer quantities and necklace sizes were equal across
gem colors and stable within each of the three blocks (80 tri-
als each), with block order pseudo-randomized across partic-
ipants. Baseline offers were 5, 6, or 7 gems, with correspond-
ing sizes 20, 24, and 21, respectively. Depletion occurred dur-
ing roughly 30% of goal pursuits, occurring at goal progress
thresholds ranging from 25%-66%, leading to abandonment
values ranging from -17 to 13.4.

To test our hypotheses about task representation switch
costs, subsets of the alternate necklaces were disabled during
goal pursuit (Figure 1D, In goal pursuit). To test if persistence
biases were sensitive to switch cost, in Exp. 1, exactly one al-
ternate necklace was enabled during pursuit, with the same
rule as the current necklace in 50% of the trials and a dif-
ferent rule in the other 50%, corresponding to two different
switch costs (Figure 1C). To measure goal selection prefer-
ences at abandonment, in Exp. 2, one alternate necklace per
rule was available during pursuit. In addition, in both exper-
iments, the completed necklace and one additional necklace
were disabled in the first trial post-completion, such that one
new necklace for each rule was available. This allowed us to
study the effect of task switching on goal selection after goal
completion.

Participants underwent extensive training prior to the main
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task. They were first taught the interface and dynamics of
the task, including the fact that gem depletions occurred ran-
domly and that the rate of depletion did not depend on the
color. Participants then completed short (12-trial) practice
blocks for each necklace separately, and one practice block
where they were forced to select specific necklaces in a ran-
dom order, to avoid potential order effects in learning the rule
for each necklace. Participants repeated each practice block
until they reached 80% accuracy, for a maximum of 3 times.
This ensured that, by the end of practice, each participant had
learned the rules associated with each necklace.

Participants
Participants residing in the USA aged 18–40 were recruited
from Prolific (https://www.prolific.com/) and compensated
with $12 for approximately one hour of their time. No ad-
ditional performance bonuses were disbursed. Following
Hughes et al. (2014), we excluded participants for achieving
less than 80% accuracy in the key selection task. Following
Xia et al. (2021), elbow plots were used to determine cut-
offs for participant exclusion based on the number of trials
where participants failed to select a necklace within the al-
lotted time (greater than 5) or abandoned an in-progress goal
(greater than 65), all indicating poor task comprehension or
compliance. In Exp. 1, we collected data from a total of 132
participants. We excluded 23 for achieving less than 80% ac-
curacy in the key selection task, 4 for failing to select a neck-
lace within the allotted time on more than 5 trials, and 1 for
abandoning their goal more than 65 times. In Exp. 2, we col-
lected data from 126 participants and excluded 19 for achiev-
ing less than 80% accuracy in key selection, 3 for failing to
select a necklace on more than 5 trials, and 1 for abandoning
more than 65 times. In addition, we could only calculate task
switching RT costs for participants who abandoned their goal
for same- and different-rule necklaces at least once each, rul-
ing out 27 and 24 of the remaining participants for Exp. 1
and 2, respectively. Finally, we restricted our analyses to par-
ticipants who abandoned and persisted at least twice each on
depleted trials for each switch cost condition, in order to re-
liably estimate persistence bias on depleted goals and how it
is affected by switch cost. Exp. 1 had two switch cost con-
ditions, leaving 52 subjects with sufficient data, while Exp.
2 had one switch cost condition, leaving 73. Although our
other analyses, e.g., of goal selection preferences, do not re-
quire this final restriction, we note that our findings remain
unchanged if we relax it, and we report results on the same set
of 125 subjects across analyses for consistency. The Univer-
sity of California, Berkeley IRB approved the experimental
procedure (protocol #2024-04-17357).

Modeling
Following Holton et al. (2024), we modeled the value of
abandonment as the estimated decrease in the number of steps
until goal completion if an alternative necklace is picked over
the current one, T̂current − T̂alt. The subjective value of aban-
donment SVabandon and probability of abandonment Pabandon

were modeled as:

SVabandon = β0 +β1(T̂current − T̂alt). (1)

Pabandon =
1

1+ e−SVabandon
. (2)

We only analyzed choices made in trials where the goal of-
fer quantity was depleted, since alternative goals offer no ad-
vantage compared to the current goal before depletion 1. To
estimate T̂current, we used the fact that if it was optimal to
persist with a depleted goal, this would remain the case until
goal completion, since the depleted offer quantity could not
further decrease and the goal progress could only increase.
Thus, we estimated T̂current as the number of gems needed
to complete the necklace divided by the depleted offer quan-
tity (i.e., the number of steps to goal completion assuming
no switches or incorrect actions). Since all necklaces shared
a constant baseline offer quantity and size throughout the
block, we estimated T̂alt as the expected number of trials par-
ticipants needed to complete a goal from scratch in the current
block assuming perfect choice accuracy, which we calculated
by dividing the number of trials with correct key choices by
the number of necklaces they completed in that block.

To investigate whether individual differences in task rep-
resentation switch costs impacted persistence biases in Exp.
1, we added each participant’s (p) switch cost Cp

switch to the
estimated subjective value of abandonment:

SV ′
abandon = β0 +β1(T̂current − T̂alt)+β2Cp

switch. (3)

On trials where the current and alternate goals did not share
rules, abandoning incurred an additional rule-switching cost
of Cp

switch =RT p
diff−RT p

same (the individual change in mean log
RT when abandoning for different- vs same-rule goals). On
trials where the alternate and current goals shared the same
rule, the cost was opposite Cp

switch =RT p
same−RT p

diff (reflecting
facilitation compared to a different-rule goal).

We fit a mixed-effects logistic regression model predict-
ing abandonment choices with random intercepts and aban-
donment value slopes for each participant, while the effect
of Cswitch was modeled with a fixed β2 coefficient. We com-
bined the fixed and random effects to calculate the indiffer-
ence point (where Pabandon = 0.5) of each participant p:

T̂current − T̂alt =−(βF
0 +β

R
0 +β

F
2Cp

switch)/(β
F
1 +β

R
1 ), (4)

where superscripts F and R denote fixed and random effects,
respectively. The indifference points (IPs) for SVabandon fol-
low the same equation without the Cp

switch term.
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