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When Pursuing Multiple Goals, People Prioritize
the Minimally Acceptable Level Over the Aspiration Level

by
Huey Woon Lee
Abstract

When pursuing multiple goals over time, the amount of time (i.e.,
resources) available affects which goal is pursued: people prioritize (i.e., spend
time on) the goal furthest from the aspiration level when there is plenty of time
available to attain the aspiration level on the multiple goals but switch to prioritize
the goal closest to the aspiration level when the time available starts to run out
(e.g., Schmidt, Dolis, & Tolli, 2009). Although the aspiration level is the most
commonly examined goal level, other goal levels possessing different
psychological meanings (e.g., minimally acceptable or status quo goal levels) also
exist. I examined the effect of multiple goal levels (i.e., the minimally acceptable
level and the aspiration level) on goal prioritization decisions. I hypothesized that
when people were provided with both the minimally acceptable level and the
aspiration level, they would prioritize attaining the minimally acceptable level
over the aspiration level. Participants (N=316) engaged in a fully within-persons
decision-making task where they repeatedly decided which of two goals to
allocate their time to. The amount of time available for allocation was
systematically varied. Results indicated that people first strived for the minimally
acceptable level on one goal. When they attained the minimally acceptable level
on that goal, they switched to striving for the minimally acceptable level on the
second goal. Only when people attained the minimally acceptable levels for both
goals did they strive for the aspiration level (on one of the goals). The only

exception is when they had insufficient time to attain both minimally acceptable



goal levels; in that case, they focused only on one goal and strived for the
aspiration level on that goal. Results imply that when choosing which goal to
prioritize, people consider multiple goal levels. Implications of multiple goal
levels for goal pursuit, goal revision, and theories of motivation are discussed.
Keywords: multiple goals, goal prioritization, goal levels, motivation, self-

regulation
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Chapter 1: Introduction

People often pursue multiple goals. However, because resources (e.g., time)
are limited, to effectively attain these multiple goals, people may choose to work on
one goal to the exclusion or detriment of other goals at each given time point
(Mitchell, Harman, Lee, & Lee, 2008; Orehek & Vazeou-Nieuwenhuis, 2013; Radner
& Rothschild, 1975; Seshadri & Shapira, 2001; Sun & Frese, 2013; Unsworth, Yeo,
& Beck, 2014). That is, they prioritize, at least temporarily, one goal over the others.
For example, imagine that a student, Mary, has to submit a final report for each of
two classes. Because she cannot simultaneously work on the report for one class
(Report A) and the report for the other class (Report B), she may choose to work on
(i.e., prioritize) Report A in the morning and Report B in the afternoon, before
switching back to working on Report A in the evening. To explain how people
prioritize between two goals (e.g., Report A and Report B) over time, researchers
recently developed a computational model of multiple-goal pursuit (MGPM;
Vancouver, Weinhardt, & Schmidt, 2010).

The MGPM accounts for two findings in the multiple-goal pursuit literature
(Schmidt & DeShon, 2007; Schmidt & Dolis, 2009; Schmidt, Dolis, & Tolli, 2009).
First, between two goals, one with incentives and the other without incentives,
participants were more likely to prioritize the goal with incentives than the goal
without incentives (Schmidt & DeShon, 2007). Second, participants were more likely
to prioritize the goal further from completion (i.e., the goal further from the desired
level or the aspiration level) when they had sufficient resources (e.g., time) to attain

the aspiration level on both goals and were more likely to prioritize the goal closer to



completion (i.e., the goal closer to the aspiration level) when they had insufficient
resources to attain the aspiration level on both goals (Schmidt & Dolis, 2009; Schmidt
et al., 2009)."

Thus far, the MGPM has been applied to the pursuit of goals with a single
goal level (i.e., the aspiration level). However, goals may have more than one goal
level (Lopes, 1987; March & Shapira, 1992; Wang & Johnson, 2012). In addition to
the aspiration level, which is the level on the goal that people hope to or desire to
attain (Lewin, Dembo, Festinger, Sears, & Hunt, 1944; March & Shapira, 1987;
Starbuck, 1963), a goal may also have a minimally acceptable level, which is the
lowest possible level on the goal that, if unattained, indicates failure on the goal
(Rotter, 1954). For example, if Mary, the student in our opening example, does not
attain a minimally acceptable level on her report (i.e., goal), she may receive a failing
grade for the report and may consequently fail the entire course. Evidence exists to
suggest that if the minimally acceptable level on a goal has not been attained or is
under the threat of not being attained, people are likely to prioritize attaining the
minimally acceptable level over the aspiration level. For example, compared to firms
that were underperforming (i.e., had not met the aspiration level on firm performance)
but were not close to bankruptcy (i.e., met the minimally acceptable level on firm

performance), firms that were close to bankruptcy (i.e., under threat of not meeting

' The term “goal” typically refers to the desired level on an object (e.g., Austin & Vancouver, 1996).
For example, the goal for a researcher may be to write a highly polished manuscript. However, in this
dissertation, I am investigating the effect of multiple goal levels on goal prioritization decisions. To
avoid confusion, I make a distinction between the object the person is working on (e.g., a manuscript)
and the level of performance on the object (e.g., a minimally acceptable level or an aspiration level). I
refer to the object as the goal and the level(s) of performance as goal level(s). In cases where only one
goal level is available, I refer to the single goal level as the aspiration level (i.e., the desired goal level)
because most research on goals has thus far focused on the aspiration level (however, see Campion &
Lord, 1982 for an exception).



the minimally acceptable level) spent less resources on research and development
efforts that would help them attain the aspiration level (Chen & Miller, 2007).
Instead, presumably, these firms devoted more resources to essential operations that
would help them avoid bankruptcy (i.e., meet the minimally acceptable level). Thus,
it is possible that if multiple goal levels (i.e., a minimally acceptable level on top of
an aspiration level) exist for each goal, people may prioritize their goals differently
than what current research (e.g., Schmidt & DeShon, 2007; Schmidt & Dolis, 2009;
Schmidt, Dolis, & Tolli, 2009) on multiple-goal pursuit suggests. Specifically, they
may try to attain the minimally acceptable level on their multiple goals first before the
aspiration level on either goal.

Assume that when Mary started working on the reports, she had a choice to
complete each report to a distinction level (i.e., the aspiration level) or to a pass level
(i.e., the minimally acceptable level). Initially, she chose to complete both reports to a
distinction level. However, as the deadline approached, Mary realized that she was
short on time and would be able to submit only one distinction-level report. If Mary
considered only one goal level (i.e., the aspiration level), she would prioritize the
report closest to attaining the distinction level (e.g., Report A; Schmidt et al., 2009).
Only if she had time left over would she work on the second report (e.g., Report B).
However, if Mary considered both goal levels (i.e., the minimally acceptable level
and the aspiration level), she might shift her focus from completing Report B to a
distinction level to completing it to a pass level. In this scenario, Mary might
prioritize Report B instead so that it attained the pass level and then continue working

on Report A until it reached the distinction level. Given that different prioritization



patterns may be observed depending on whether a person considers a single goal level
or multiple goal levels, it may be worthwhile to investigate whether people consider
more than one goal level when pursuing multiple goals over time.

In this dissertation, I examined how people prioritize two goals over time,
where each goal has a minimally acceptable level and an aspiration level. To that end,
I tested the predictions of two models, the MGPM and an extension of the MGPM,
the Multiple-Goal Pursuit Model, Extended (MGPME). The MGPM allows for
consideration of only one goal level per goal at each time point. The MGPME
explicitly allows for the consideration of two goal levels per goal at each time point:
the minimally acceptable level and the aspiration level. If the MGPM better
accounted for how people prioritized goals, then it would suggest that people consider
only one goal level when pursuing multiple goals. However, if the MGPME provided
the better account, then it would suggest that people do consider multiple goal levels
when pursuing multiple goals.

In the following sections, I describe the MGPM, provide evidence that people
consider multiple goal levels when pursuing goals, and present the MGPME. I then
describe a simulation study, in which I simulated participants’ prioritization decisions
on a decision-making task for the MGPM and the MGPME. Results from the
simulation study formed the specific hypotheses (i.e., predictions) for the MGPM and
the MGPME. These predictions were then tested in a within-persons experiment, in
which participants made decisions on the same decision-making task used in the

simulation study.



Chapter 2: The Multiple-Goal Pursuit Model (MGPM)

A person can typically focus on only one goal at a time. Functional
neuroimaging studies (e.g., Tombu et al., 2011) show that people’s ability to process
more than one task at a time is limited by an attentional bottleneck in the prefrontal
regions of the brain. This implies that when pursuing multiple goals that compete for
the same resources (e.g., time, attention), people are likely to switch back and forth
among their various goals (e.g., Payne, Duggan, & Neth, 2007). Thus, Mary may start
to write Report A in the morning, edit Report B in the afternoon, and then return to
revise Report A in the evening. This type of goal pursuit has two features: it involves
repeated choice among competing goals and it is dynamic. It involves repeated choice
because at each given time point, Mary has to choose (i.e., prioritize) which report to
work on. It is dynamic because Mary’s progress on the reports changes over time as
she works on them and the change in progress influences Mary’s choice at the next
time point. The multiple-goal pursuit model (MGPM; Vancouver et al., 2010) was
developed to explain this type of goal pursuit.

The MGPM models a person’s pursuit of two goals with a common deadline,
where each goal has a single goal level, the aspiration level (gar). In this dissertation,
the aspiration level in the MGPM is labelled gara for Goal A and gars for Goal B.
According to the MGPM, at a given time point (e.g., #,), the person compares the
perceived attractiveness of working on the first goal (e.g., Goal A) to the perceived
attractiveness of working on the second goal (e.g., Goal B) and chooses to work on
(i.e., prioritize) the more attractive goal. Perceived attractiveness is operationalized as

the subjective expected utility (SEU; Savage, 1954) associated with the goal, where



the more attractive goal is the goal with the higher SEU. The SEU is determined by
the perceived ability to attain the aspiration level (i.e., expectancy associated with the
aspiration level) and the perceived value of attaining the aspiration level (i.e., valence
associated with the aspiration level). Because each goal has only one goal level, the
aspiration level (gar), in the MGPM, the expectancy associated with the goal is
equivalent to the expectancy associated with the aspiration level. Similarly, the
valence associated with the goal is equivalent to the valence associated with the
aspiration level. The expectancy and valence associated with each goal (i.e., Goal A
and Goal B) depends on the person’s goal choice at the previous time point, #,.
Restated, the person’s goal choice at ¢, affects the expectancy and valence associated
with each goal at the next time point, #,1;, which in turn determine the SEUs
associated with each goal at that time point, #,+1. At #,+1, the person compares the SEU
associated with Goal A (SEU,) to the SEU associated with Goal B (SEUg) and
chooses to work on the goal with the higher SEU for the duration between #,.; and the
subsequent time point, #,12. At t,+2, the person again evaluates the expectancy and
valence (and SEU) associated with each goal to choose the goal to prioritize for the
duration between t,:, and the next time point, #,;3. This cycle continues until the
aspiration level for both goals are attained or until the person has run out of time.

In the following sections, I describe the MGPM processes in greater detail.
Because the MGPM is a computational model, I also provide relevant mathematical
formulae for the processes. To illustrate the processes, I use the example of the
student Mary who has to write two final reports. Because all the variables in a

computational model have to be quantified, I made the simplifying assumption that



Mary would attain distinction level (i.e., aspiration level) if the report contains at least
2,500 words (i.e., writing more words requires greater effort and is therefore
rewarded with a better grade). Furthermore, I assumed that Mary’s grades from both
classes are equally important to her, that she is striving to complete both reports to
distinction level, and that she currently has only four hours to work on the reports
until the submission deadline.
Goal Choice and Subjective Expected Utility

According to the MGPM, when choosing whether to work on Report A (i.e.,
Goal A) or Report B (i.e., Goal B) at the first hour (i.e., ¢1), Mary compares the SEU
associated with Report A (SEU,) at ¢ to the SEU associated with Report B (SEUg) at
t1. If the SEU, is larger than the SEUg, Mary would choose to work on Report A for
the first hour; if the SEUp is larger than the SEU,, Mary would choose to work on
Report B for the first hour; if the SEU, is equal to the SEUg, Mary would arbitrarily
choose one report to work on for the first hour. The MGPM refers to this arbitrary
choice as the default choice. Because evidence suggests that people tend to repeat the
same tasks even when they could voluntarily switch to a different one (Arrington &
Logan, 2004), in this dissertation, I assume the default choice is the person’s choice at
the preceding time point. Prior to choosing which of the two reports to work on,
however, Mary must determine the SEU, and the SEUp.

The SEU associated with a goal at a given time point is determined by the
perceived ability to attain the aspiration level (i.e., expectancy associated with the
aspiration level, Ear) and the perceived value of attaining the aspiration level (i.e.,

valence associated with the aspiration level, V51 ) at that time point. Thus, the SEU, at



t; depends on whether Mary thinks she can complete Report A to distinction-level by
the end of the four hours (i.e., expectancy) and how much Mary values completing
Report A to distinction level (i.e., valence) at #;. Because expectancy and valence
interact to determine the SEU, the SEU is low when expectancy is low, when valence
is low, or when both expectancy and valence are low. Mathematically, the SEU is
expressed as:

SEU=EaLVaL (1
I describe how each of these two components, expectancy and valence, is determined
below.
Expectancy

Expectancy associated with the aspiration level (E4r) is the perceived ability
to attain the aspiration level of a given goal. In the MGPM, expectancy is determined
by the difference between the amount of time a person has left to work on both goals
(7)) and the amount of time a person needs to spend on the given goal to attain the
aspiration level (7nar). A greater positive difference reflects a higher expectancy.
Thus, if Mary needs four hours to complete Report A to distinction level (i.e., Tnara
= 4 hours), she is more likely to perceive that she can complete Report A when she
has 10 hours left to the deadline (i.e., 71 = 10 hours), than if she has exactly four (i.e.,
T, = 4 hours). However, if the amount of time left falls short of the amount of time
needed, for example if Mary only has an hour left to the deadline (i.e., 71 = 1 hour),
Mary would perceive that she has no ability to attain the aspiration level. That is,
when there is insufficient time to attain the aspiration level, the MGPM assumes that

the value of expectancy is fixed at zero (i.e., expectancy does not take on a negative



value). Mathematically, the expectancy associated with the aspiration level (Eap) is
expressed as:

If 7L — Tnar > 0, then Eap = Tp — TnaL

Else Ex;p, =0 (2)

The amount of time needed to attain the aspiration level (7nar) is further
determined by two factors: how much time the person takes to complete one unit of
the goal (i.e., expected lag, o) and how far the person is from the aspiration level (i.e.,
discrepancy from the aspiration level, da;). Expected lag (@) is the inverse of a
person’s working speed on the goal. For example, if Mary writes fast, the amount of
time she takes to write one unit of the report (i.e., one word) is small. Conversely, if
Mary writes slow, the amount of time she takes to write one word is large. Thus, the
expected lag (o) is the amount of time Mary needs, on average, to write one word of

the report. If Mary needs an average of half a minute to write one word, her expected

lag is ﬁ hour.

The discrepancy from the aspiration level (dap) refers to the difference
between the aspiration level (ga1) and the current state on the goal (s). Assuming that
Mary is striving to write a total of 2,500 words for Report A (i.e., the aspiration level
for Report A, ga = 2,500 words) and has already written 2,200 words (i.e., the current
state of Report A, sa = 2,200 words), she will need to write another 300 words to
attain the aspiration level. Hence, her discrepancy from the aspiration level is 300

words (i.e., dara = 300). If Mary has written 2,500 or more words, she would have

met or surpassed the aspiration level. Hence, her discrepancy would be zero because
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the current state is at or greater than the aspiration level. The discrepancy from the
aspiration level, dr, is mathematically expressed as:

If gar — 5 >0, then dap = gaL — s

Else, da1. =0 (3)

The amount of time needed (7nar) is determined by an interaction (i.e.,
multiplication) of the expected lag («) and the discrepancy from the aspiration level
(dap). If the person is very far from attaining the aspiration level (e.g. Mary has not
even started writing Report A) but needs very little time to complete each goal unit
(e.g., Mary writes very fast), the amount of time needed may be small. Conversely, if
the person is very close to attaining the aspiration level (e.g., Mary is close to
completing Report A) but needs a lot of time to complete each goal unit (e.g., Mary
writes very slowly), the amount of time needed may be large. The amount of time
needed, TnaL, 1s mathematically expressed as:

InaL = adar 4)

1 . 1
Thus, Mary, who takes 0 hour to write one word on average (a = E) and

has to write another 300 words (dara = 300) will need 2.5 hours (i.e., TnaL = Elox

300) to complete Report A to distinction level.
Valence

To determine the SEU associated with a given goal, in addition to expectancy
associated with the aspiration level, the person must also consider valence associated
with the aspiration level (V1). Valence is the subjective immediate value of attaining

the aspiration level of a given goal. In the MGPM, valence is determined by the value
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a person places on the consequences associated with attaining the aspiration level
(i.e., gain, k) and the discrepancy from the aspiration level (i.e., dar).

Gain (kap) refers to the perceived value of the consequences of attaining the
aspiration level. These consequences may be positive (e.g., reward), negative (e.g., a
punishment), extrinsic (e.g., a performance bonus), or intrinsic (e.g., a sense of
satisfaction). When people value the consequences of attaining the aspiration level,
they tend to put in more effort into the goal. For example, compared to participants
who had smaller monetary incentives for meeting the aspiration level (i.e.,
presumably smaller gain), those who had larger incentives were more committed and
performed better on the goal (Riedel, Nebeker, & Cooper, 1988; Wright, 1992). In
Mary’s case, the gain associated with attaining the distinction level on Report A
refers to how much Mary values the grade she gets on Report A. If Mary cares a lot
about the grade she gets, gain is large. Conversely, if Mary does not care about the
grade, gain is small.

As described earlier, the discrepancy from the aspiration level (dar) refers to
the distance between the current state (s) and the aspiration level (gar). The
discrepancy from the aspiration level “provides information about the current need to
act on the goal” (Vancouver et al., 2010, p. 991). If a person is very far from attaining
the aspiration level (e.g., Mary has not started writing Report A), the large
discrepancy between the current state (s) and the aspiration level (gar) signals an
urgent need for the person to work on the goal. If the same person has already
attained the aspiration level (e.g., Mary has completed Report A), then there is no

discrepancy, signaling that there is no need to work any further on the goal. Findings
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from multiple-goal pursuit research indicates that when there was sufficient time
available to attain the aspiration level on multiple goals, participants tend to prioritize
the goal with the larger discrepancy from the aspiration level (Schmidt & DeShon,
2007; Schmidt et al., 2009). This was because compared to the goal with the smaller
discrepancy, the goal with the large discrepancy signals a greater need to act. Because
acting on the goal with the larger discrepancy provides greater subjective immediate
value than acting on the goal with the smaller discrepancy (Vancouver et al., 2010),
participants chose to prioritize the goal with the larger discrepancy.

Gain and discrepancy interact to determine valence such that if the
discrepancy associated with the aspiration level (day) is large (e.g., Mary has not
started writing Report A) but the gain associated with the aspiration level (kayr) is
small (e.g., Mary does not care about her grade on Report A), then the valence
associated with the aspiration level (V,p) is likely to be small. Conversely, if the
discrepancy associated with the aspiration level (dayr) is small (e.g., Mary only needs
to write another 50 words) but the gain associated with the aspiration level (kay) is
large (e.g., Mary cares deeply about her grade on Report A), then the valence
associated with the aspiration level (Vay) is likely to be large. Valence associated with
the aspiration level (Var) is mathematically expressed as:

VaL = darkaL )

Assume that, on an arbitrary scale of 0 to 10 of how much she values the
consequences of attaining the distinction level on Report A (where 0 = does not value
consequences at all, 10 = values the consequences a lot), Mary reports a 10 (i.e., kara

= 10). Given that she has to write 300 words to complete Report A (i.e., dara = 300),
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her valence associated with attaining the distinction level for Report A will be 3000
(i.e., VaLa =300 x 10).

In summary, according to the MGPM, when people pursue multiple goals
over time, they prioritize the goal that has the higher SEU at each time point, where
the SEU is determined by expectancy (Ear) and valence (Var) associated with the
aspiration level (gar) for each goal. Expectancy (Ear) is determined by whether a
person has sufficient resources (i.e., time) to attain the aspiration level (i.e., 7L —
Tnap) and valence (Var) is determined by the perceived value of the consequences
(i.e., gain, ka1 ) and the need to act on the goal (i.e., discrepancy, day). Therefore,

SEU=EaLVaL

= (Ti~TnaL)(dALkAL)
= (T—adaL)(daLkaL) (6)
The MGPM and the Empirical Findings

The MGPM was developed to explain two main results from the multiple-goal
pursuit research—the incentive effect and the reversal effect. The incentive effect
refers to the tendency for participants to prioritize the goal with monetary incentives
over the goal without incentives (Schmidt & DeShon, 2007). According to the
MGPM, because there are no consequences from attaining the aspiration level on the
nonincentivized goal, there is no value in working on the goal (i.e., gain, kar = 0). All
things equal, the SEU associated with the nonincentivized goal would be smaller (i.e.,
less attractive) than the SEU associated with the incentivized goal. Hence,
participants would be more likely to choose the goal with the incentives instead of the

one without incentives.
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The reversal effect refers to the finding that participants prioritized the goal
with the larger discrepancy from the aspiration level when more time was available
but prioritized the goal with the smaller discrepancy from the aspiration level when
less time was available (Schmidt & DeShon, 2007; Schmidt & Dolis, 2009).
According to the MGPM, when more time was available, participants expected to be
able to attain the aspiration level for both goals, that is, the expectancies associated
with the two goals did not differ much. Thus, valence became the more dominant
determinant of the SEU. Recall that compared to the goal with the smaller
discrepancy, the goal with the larger discrepancy from the aspiration level has greater
valence. Given that expectancies for the two goals did not differ much and the
valence for the goal with the larger discrepancy was larger, the SEU associated with
the goal with the larger discrepancy was larger than the SEU associated with the goal
with the smaller discrepancy. Therefore, when more time was available, participants
prioritized the goal with the larger discrepancy from the aspiration level. However,
when less time was available, participants expected they could attain the aspiration
level for one goal or the other, but not both. Because of the limited time, expectancy
became the dominant determinant of the SEU, with valence playing a diminished role.
Recall that compared to the goal with the larger discrepancy, the goal with the smaller
discrepancy from the aspiration level has greater expectancy. Thus, the SEU
associated with the goal with the smaller discrepancy was larger than the SEU
associated with the goal with the larger discrepancy. Therefore, when less time was
available, participants prioritized the goal with the smaller discrepancy from the

aspiration level.
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Although the MGPM is able to explain findings from current multiple-goal
pursuit studies, these studies have only examined goals with a single goal level. It is
unclear whether the MGPM can account for how people prioritize their goals when
the goals have multiple goal levels. It is important to examine the MGPM in such
situations because there is evidence suggesting that people consider multiple goal

levels.
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Chapter 3: Multiple Goal Levels in Goal Pursuit

When a person pursues a goal, she may pursue it to different goal levels, with
lower goal levels being easier to attain than higher goal levels. The goal level that
people choose to pursue is important because people use these goal levels to guide
their allocation of resources such as attention and effort (Kanfer, Frese, & Johnson,
2017). For example, participants who received a specific, difficult goal level
performed better than those given vague instructions to do their best, presumably
because the participants adjusted their effort to the goal level they were assigned
(Locke & Latham, 1990, 2002). Even when striving towards a selected goal level,
however, a person may still consider alternative goal levels. For example, after
continuously failing to attain a given goal level, the person may switch to striving for
a lower, more attainable, goal level instead (Campion & Lord, 1982; Donovan &
Williams, 2003; Lewin et al., 1944). Such a switch suggests that when pursuing a
goal over time, a person may compare the selected goal level against alternative goal
levels (i.e., they may consider multiple goal levels) and strive for a different goal
level instead.

When multiple goal levels exist, how do people choose the goal level to strive
towards? One model of control theory (Klein, 1989) proposes that when a person
dynamically pursues a single goal with two possible goal levels, a higher (i.e., more
challenging) and a lower (i.e., less challenging) goal level, the person would compare
the SEU associated with the more challenging goal level with the SEU associated
with the less challenging goal level and choose the goal level with the larger SEU.

For example, if the more challenging goal level has the higher SEU, the person would
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choose to strive towards the more challenging goal level. The person continues to
compare the SEUs associated with the two goal levels as the person pursues the goal
over time. If the SEU of the more challenging goal level remains higher than the SEU
of the less challenging goal level, the person would continue to strive towards the
more challenging goal level. If the SEU of the less challenging goal level becomes
higher than the SEU of the more challenging goal level, the person would choose to
strive towards the less challenging goal level instead. The theory proposes that when
pursuing a goal over time, the person would consider the multiple goal levels at each
time point and strive towards the goal level that has the higher SEU at that time point.
I extend this idea from a single-goal pursuit context to a multiple-goal pursuit context
to examine how people dynamically pursue multiple goals that have multiple goal
levels.

Although many goal levels may exist for a given goal, two goal levels have
received considerable attention in the literature: the minimally acceptable level and
the aspiration level (Austin & Vancouver, 1996; Campion & Lord, 1982; Converse,
Steinhauser, & Pathak, 2010; Locke & Bryan, 1968; March & Shapira, 1992; Wang
& Johnson, 2012). The minimally acceptable level is the lowest possible level on the
goal that, if unattained, indicates failure on the goal. The minimally acceptable level
on a goal has also been referred to as the minimal goal (Brendl & Higgins, 1996;
Locke & Bryan, 1968; Rotter, 1954), the minimum satisfactory goal (Campion &
Lord, 1982), the survival point (March & Shapira, 1992), the minimum requirement
(Wang & Johnson, 2012), and the reservation point (Thompson, Wang, & Gunia,

2010). Although these terms may have some variation in meanings (e.g., the survival



18

point specifically refers to the point below which death is certain to happen), common
among these terms is the notion that if a person fails to attain the minimally
acceptable level on the goal, she has failed on the goal. For example, the minimally
acceptable level on a manuscript may be a complete draft. If the researcher cannot
write a complete draft (i.e., she cannot attain the minimally acceptable level), then the
researcher has failed on her goal of writing the manuscript. The aspiration level is the
level on the goal that people hope to or desire to attain (Lewin et al., 1944; March &
Shapira, 1987; Starbuck, 1963). For example, the aspiration level on a manuscript
may be a highly polished draft. The aspiration level is referred to as the goal when
there is only one goal level (e.g., Vancouver et al., 2010).

Some evidence suggests that when a goal has both a minimally acceptable
level and an aspiration level, people prioritize attaining the minimally acceptable
level over the aspiration level. For example, compared to firms that were
underperforming (i.e., had not met the aspiration level on firm performance) but were
not close to bankruptcy (i.e., met the minimally acceptable level on firm
performance), firms that were close to bankruptcy (i.e., under threat of not meeting
the minimally acceptable level) spent less resources on research and development
efforts that would help them attain the aspiration level (Chen & Miller, 2007).
Instead, presumably, these firms devoted more resources to essential operations that
would help them avoid bankruptcy. This study provides some initial evidence that if
the minimally acceptable level on the goal (i.e., firm performance) has not been
attained or is under severe threat of not being attained, managers are likely to

prioritize attaining the minimally acceptable level over the aspiration level.
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Wang and Johnson (2012) explicitly tested whether people prioritized
attaining the minimally acceptable level over the aspiration level. In their study, the
authors first elicited participants’ minimally required salary (minimally acceptable
level) and the desired salary (aspiration level) for a first job. Participants were then
asked to decide between a risky option that had an equal chance of a salary outcome
below the minimally acceptable level or above the aspiration level, and a riskless
option that had a salary outcome above the minimally acceptable level but below the
aspiration level. The expected value for the risky option was equal to the value for the
salary outcome in the riskless option. In this scenario, participants tended to choose
the riskless option. However, in a different scenario, when the risky option did not
have the possibility of a salary outcome below the minimally acceptable level,
participants chose the risky option instead. These findings imply that people prioritize
attaining the minimally acceptable level over the aspiration level. That is, they would
rather secure the minimally acceptable level than risk failing to attain the minimally
acceptable level to attain the aspiration level.

To understand the psychological processes that underlie these findings,
consider the consequences of attaining the minimally acceptable level versus the
consequences of attaining the aspiration level. The minimally acceptable level is the
lowest possible outcome that, if met, still leads to a positive consequence (Rotter,
Chance, & Phares, 1972). In other words, not attaining the minimally acceptable level
leads to negative consequences (e.g., a firm that does not attain minimally acceptable
level of performance ceases to exist). Because people do not want to experience the

negative consequences, when there is a risk that the minimally acceptable level might
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not be attained, people are less likely to take risks. In comparison, the aspiration level
is the outcome that leads to a large positive consequence. Assuming the minimally
acceptable level has already been attained, not attaining the aspiration level still
results in a positive consequence, only that it is less positive than attaining the
aspiration level. Because people still experience positive consequences regardless of
attaining the aspiration level, when attaining the minimally acceptable level is certain,
they are more likely to take the risk. I provide a more concrete example to illustrate
this point. Consider Peter, a manager for whom the minimally acceptable level on the
job goal is keeping his job and the aspiration level on the job goal is getting a
promotion. Peter has to decide whether or not to invest the company’s assets in a
risky venture. If the investment is successful, he could get a promotion (i.e., attain his
aspiration level). But if the investment is unsuccessful, he could lose his job (i.e., not
attain his minimally acceptable level). In this scenario, Peter is unlikely to take the
risk because keeping his job (i.e., attaining the minimally acceptable level) is not
assured. By contrast, if the investment is unsuccessful, instead of losing his job, Peter
simply does not get the promotion (i.e., not attain his aspiration level), then Peter is
more likely to take the risk because keeping his job (i.e., attaining the minimally
acceptable level) is assured.

These findings imply two things. First, when considering multiple goal levels
(i.e., minimally acceptable level and aspiration level), people subjectively value
attaining the minimally acceptable level more than the aspiration level. Second,
people tend to prioritize attaining the minimally acceptable level over attaining the

aspiration level when attaining the minimally acceptable level is not assured.
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Attaining the minimally acceptable level may not be assured if a decision is risky
(such as in Peter’s case when an investment is risky) or if resources are limited (such
as in Mary’s case when she does not have enough time). If resources are so limited
that attaining the minimally acceptable level is not guaranteed, then people should
prioritize attaining the minimally acceptable level over attaining the aspiration level.
However, if resources are sufficient such that attaining the minimally acceptable level
is guaranteed, then people should be less likely to prioritize attaining the minimally
acceptable level over attaining the aspiration level.

Drawing on the theoretical foundation provided by the MGPM (Vancouver et
al., 2010) and an integrated model of control theory (Klein, 1989), as well as
empirical research on multiple goal levels (Wang & Johnson, 2012), I extended the
MGPM to try to explain how people would prioritize their multiple goals when each
goal has multiple goal levels. I also examine how people would prioritize their goals

differently when different amounts of resources are available.
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Chapter 4: Extending the MGPM: The MGPME

The MGPME, like the MGPM, models the pursuit of two goals with a
common deadline. In the MGPM, only one goal level, the aspiration level (gar) is
considered for each goal (e.g., Goal A or Goal B). The MGPM aspiration level is
labelled gara for Goal A and ga;p for Goal B. In the MGPME, two goal levels—the
minimally acceptable level (gur) and the aspiration level (gar)—are considered. The
minimally acceptable level is labelled gvra for Goal A and gyrp for Goal B. The
aspiration level is labelled gara for Goal A and gaip for Goal B. The MGPME
proposes that when choosing between two goals (i.e., Goal A or Goal B) to prioritize
at a given time point, a person engages in a two-step process. In the first step, the
person determines the attractiveness of working on the minimally acceptable level
(i.e., SEUmg) and the attractiveness of working on the aspiration level (i.e., SEUa1)
for each goal. The person chooses the more attractive goal level (i.e., the goal level
that has a higher SEU) to strive towards on that goal (Klein, 1989). In the second step,
the person determines which goal is more attractive (i.e., has the higher SEU) and
prioritizes the more attractive goal.

At a given time point (e.g., #1), to determine which goal level (i.e., gmr Or gar),
to strive towards for a given goal, for example Goal A, the person compares the SEU
associated with the minimally acceptable level for Goal A (SEUmra) to the SEU
associated with the aspiration level for Goal A (SEUara). According to the MGPME,
if the SEUwmRa 1s larger than the SEUa A, the person will strive towards the minimally
acceptable level for Goal A. Conversely, if the SEUa1 4 1s larger than the SEUyra, the

person will strive towards the aspiration level for Goal A. If the SEUwmga is equal to
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SEUp1a, the person would make an arbitrary choice between the two goal levels,
referred to here as the default option. For example, assume that for Mary, the student
from our opening example, a report has attained the minimally acceptable level if it
contains at least 1,500 words (gmr = 1,500) and has attained the aspiration level if it
contains at least 2,500 words (gar = 2,500). To choose the goal level for Report A
(i.e., Goal A), Mary compares the SEU associated with writing 1,500 words for
Report A (SEUmra) and the SEU associated with writing 2,500 words for Report A
(SEUALA). If the SEU associated with writing 1,500 words for Report A (SEUwmra) 1S
larger than the SEU associated with writing 2,500 words for Report A (SEUayn),
Mary will strive towards writing 1,500 words. In contrast, if the SEU associated with
writing 2,500 words (SEUa14) is larger than the SEU associated with writing 1,500
words (SEUmgra), Mary will strive towards writing 2,500 words for Report A. If the
SEU associated with writing 2,500 words (SEUara) is equal to the SEU associated
with writing 1,500 words (SEUwmra), Mary will arbitrarily choose the goal level to
strive towards for Report A.

After selecting the goal level to strive towards for each goal, the person
chooses the goal to work on for the duration between ¢, and the next time point, ;. To
do so, the person compares the SEU of the selected goal level for the first goal (e.g.,
Goal A) and the SEU of the selected goal level for the second goal (e.g., Goal B).
Assume that the SEU associated with the aspiration level for Report A (SEUaLa) 1S
larger than the SEU associated with the minimally acceptable level for Report A
(SEUmra). The SEU associated with Report A (SEUA) would therefore be equivalent

to the SEU associated with the aspiration level for Report A (SEUaLa). Assume that
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the SEU associated with the aspiration level for Report B (SEU, ) is smaller than the
SEU associated with the minimally acceptable level for Report B (SEUnmgrg). The SEU
associated with Report B (SEUg) would therefore be equivalent to the SEU associated
with the minimally acceptable level for Report B (SEUmgrp). Mary then chooses the
goal to prioritize by comparing the SEU associated with Report A (i.e., SEUx =
SEUp14) to the SEU associated with Report B (i.e., SEUg = SEUmgg). If the SEU, is
larger than the SEUg, Mary will prioritize Report A. If the SEUg is larger than the
SEU,, Mary will prioritize Report B. If the SEU, is equal to the SEUg, then Mary
would choose the default option, which, as mentioned earlier, is assumed to be the
person’s choice at the preceding time point. The two-step process of comparing
subjective expected utilities between goal levels first and then comparing the SEU of
the selected goal level for Goal A with the SEU of the selected goal level for Goal B
continues until the aspiration level for both goals is reached or until no more
resources (e€.g., time) remain. However, prior to selecting the goal level, Mary must
first determine the SEUpmr and the SEU,; for each goal at a given time point.

The SEU,L in the MGPME is determined using the same processes as those
used to determine the SEU,p in the MGPM. The SEU,p is determined by the
expectancy (Ear) and the valence (VA1) associated with attaining the aspiration level.
The EaL is determined by the difference between the amount of time available (71)
and the amount of time needed to attain the aspiration level (7nxarL). The amount of
time needed to attain the aspiration level (7nar) is further determined by the
discrepancy from the aspiration level (dar) and the expected lag (). The discrepancy

from the aspiration level (dar) 1s the distance between the current state (s) and the
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aspiration level (gar). The Vay is determined by the discrepancy from the aspiration
level (dar) and the perceived value of the consequences of attaining the aspiration
level (kar). Formally stated, the SEU,y is:
SEUAL = EaLV AL
= (TL—TnaL)(daLkAL)
= (Ti—adaL)(dackaL) (7)
The SEUwr is determined by two factors: the perceived ability to attain the
minimally acceptable level (i.e., expectancy associated with attaining the minimally
acceptable level, F\r) and the perceived value of attaining the minimally acceptable
level (i.e., valence associated with attaining the minimally acceptable level, V'ymgr). The
Emg is determined by the difference between how much time is left (71) and how
much time is needed to attain the minimally acceptable level (7xmr). The amount of
time needed to attain the minimally acceptable level (7nmr) 1s in turn determined by
the discrepancy from the minimally acceptable level (dyr) and the amount of time a
person needs to complete one goal unit (i.e., expected lag, a). The discrepancy from
the minimally acceptable level is the distance between the current state (s) and the
minimally acceptable level (gur). The Vyr is determined by the discrepancy from the
minimally acceptable level (dvyr) and the perceived value of the consequences
attaining the minimally acceptable level (i.e., gain, kyvr). Formally stated, the SEUyr
is:
SEUwmr = EMrVMR
= (Ti~Tnmr)(dmrAMR)

= (TL—odwvr)(dmrAvR) ®)
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Equations (7) and (8) show that in determining the SEU,; and the SEUwmg, the
amount of time available (71) and the expected lag (a) are the same. However, the
discrepancy from the discrepancy from the aspiration level (dar) and the discrepancy
from the minimally acceptable level (dyr) are different, as are the gain associated
with the aspiration level (kyr) and the gain associated with the minimally acceptable
level (kyr). Below, I describe how these parameters are derived and how they differ.

Figure 1A shows a goal with a minimally acceptable level (gvr) and an
aspiration level (gar), where the current state (s) has not reached the minimally
acceptable level (gvr). The discrepancy from the minimally acceptable level (dur,
depicted by the dotted line bracket) is the difference between the current state (s) and
the minimally acceptable level (gur). The discrepancy from the aspiration level (day,
depicted by the solid line bracket) is the difference between the current state (s) and
the aspiration level (gar). The minimally acceptable level (gwvr) is attained en route to
the aspiration level (gar). Hence, the discrepancy from the aspiration level (dar)
comprises the discrepancy from the minimally acceptable level (dur) and the
discrepancy between the minimally acceptable level and the aspiration level. When
the current state (s) has reached the minimally acceptable level (gmr; depicted in
Figure 1B), the discrepancy from the minimally acceptable level is zero (i.e., dur =
0). The discrepancy from the aspiration level (dar) is now the difference between the
current state (s) and the aspiration level (gar). Finally, when the current state (s) has
reached the aspiration level (gar; depicted in Figure 1C), the discrepancy from the
minimally acceptable level and the discrepancy from the aspiration level are both zero

(dMR = dAL = 0)
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As discussed earlier, because failing to attain the minimally acceptable level
tends to be more consequential than failing to attain the aspiration level (Wang &
Johnson, 2012), people have been shown to value attaining the minimally acceptable
level more than the aspiration level. Therefore, in this dissertation, I assume that
attaining the minimally acceptable level has a greater marginal (i.e., incremental)
value than attaining the aspiration level. That is, although the total value of attaining
the aspiration level (which includes attaining the minimally acceptable level) is larger
than the value of attaining only the minimally acceptable level, the additional value
of attaining the aspiration level after meeting the minimally acceptable level is
smaller than the value of attaining the minimally acceptable level.”

Thus, the gain associated with attaining the aspiration level (kar) depends on
whether minimally acceptable level has been attained. If the minimally acceptable
level has already been attained at that given timepoint, ks; will be the value of the
additional gain associated with attaining the aspiration level beyond the minimally
acceptable level. In contrast, if the minimally acceptable level has not been attained,
kar will comprise two components: The additional gain associated with attaining the
aspiration level beyond the minimally acceptable level (as above) and the gain
associated with attaining the minimally acceptable level (i.e., kvr). Thus, if a person

has not attained the minimally acceptable level, k4 is the sum of kyr and the value of

2 Although it could be argued that some people might view attaining the aspiration level as having an
equal or a greater marginal value than attaining the minimally acceptable level, research directly
comparing the minimally acceptable level and the aspiration level (e.g., Wang & Johnson, 2012)
suggests that people appear to value attaining the minimally acceptable level more than the aspiration
level. Thus, in this dissertation, I focus on goals on which attaining the minimally acceptable level has
a greater marginal value than attaining the aspiration level.
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the additional gain associated with attaining the aspiration level after attaining the
minimally acceptable level.

To examine if people consider multiple goal levels when pursuing two goals, I
tested the predictions made by the MGPM against the predictions made by the
MGPME in an experiment. In the following section, I describe the experiment and
specify how the parameters in the MGPM and the MGPME correspond to the

parameters manipulated in the experiment.
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Chapter 5: The Current Study

To study how people prioritize their goals when each goal has multiple goal
levels, I conducted an experiment in which participants engaged in a decision-making
task. At the beginning of the task, participants received a pre-determined number of
hypothetical hours that they can spend on two goals. They chose which goal to spend
each hour on over a series of trials. Participants’ choice on a given trial (e.g., the first
trial) determined their current states on the goals on the next trial (e.g., the second
trial), which in turn influenced their choice on that next trial. I generated predictions
about how participants prioritize their goals over time with the MGPM and the
MGPME.

Both the MGPM and the MGPME model processes that affect choice
dynamically. However, dynamic processes tend to interact in a complex way. Hence,
researchers are recommended to conduct simulations to generate model predictions
(Hulin & Ilgen, 2000). Thus, I conducted a simulation study based on the decision-
making task in the experiment and used the results from the simulation study to
derive specific hypotheses (i.e., predictions) for the MGPM and the MGPME.
Because the values used in the simulation study are based on the specific parameters
manipulated in the decision-making task (e.g., gains), I first describe the task in detail
before I describe how the simulation study was conducted. Then, I present the results
of the simulation study. Based on the simulation results, I derived the hypotheses for
the MGPM and the MGPME. The hypotheses were then tested to determine which
model better accounts for how participants prioritize their goals in the experimental

study.
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Decision-making Task

Figure 2 shows a screenshot of the decision-making task (adapted from
Ballard, Yeo, Neal, & Farrell, 2016). The number of trials was represented by the
“number of work hours left”. At the beginning of the task, participants were given a
number of work hours (e.g. 35 work hours; 35 trials). On each trial, participants chose
whether they would spend the next hour on Project A by clicking on the “Click to
work on Project A” button or on Project B by clicking on the “Click to work on
Project B” button. Each project had a number of work items (i.e., discrete tasks). For
example, in Figure 2, there were 11 work items for Project A and 17 work items for
Project B. For each trial (i.e., work hour), participants had an 80% chance of
completing a work item on the selected project (i.e., 20% of the time the work item
was not completed during the hour/trial). For example, if a participant chose to spend
the next work hour on Project A, she had an 80% chance of reducing the number of
work items for Project A from 11 to 10, and a 20% chance of still having 11 work
items at the end of the work hour/trial. After each trial, the number of work hours left
decreased by one and the number of work items left for each project was updated.
Participants continued spending each work hour until no work hours remained (i.e.,
the number of work hours left = 0) or when there were no work items left for both
Project A and Project B.

To experimentally manipulate participants’ expectancy for attaining the goal
levels on the two projects, the amount of resources that were available
(operationalized as the number of work hours) on the first trial was systematically

varied across four conditions. At the same time, the current state of the projects
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(operationalized as the number of work items) on the first trial were kept constant
across the four conditions (i.e., 11 work items for Project A and 17 work items for
Project B). Thus, as the amount of resources increased across conditions, participants’
perceived ability to attain the minimally acceptable level (i.e., Emr) and their
perceived ability to attain the aspiration level (i.e., Ear) on both projects increased.

In this task, there were five possible outcomes that could be attained by the
end of each round (i.e., condition): one minimally acceptable level, one minimally
acceptable level and one aspiration level, two minimally acceptable levels, two
minimally acceptable levels and one aspiration level, and two minimally acceptable
levels and two aspiration levels. Because spending an hour on a project leads to a
binomial outcome (i.e., there is an 80% chance the work item is successfully
completed and a 20% chance the work item is not successfully completed), for each
condition, I computed the probability of each of the five outcomes by calculating the
cumulative binomial probability associated with each outcome. For example, to attain
one minimally acceptable level and one aspiration level, participants must have
successfully completed at least 11 work items. Thus, I computed the probability of
successfully completing at least 11 work items if they had 14 hours (Least condition),
18 hours (Less condition), 27 hours (More condition), and 35 hours (Most condition).
As shown in Table 1, the probability of successfully completing at least 11 work
items was 70% in the Least condition, 98% in the Less condition, 100% in the More
and the Most conditions. The parameters manipulated in the task (i.e., the number of

work hours on the first trial, the goal levels, the number of work items on the first
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trial, the incentives, and the probability of completion) and how they correspond to
the parameters in the simulation study are described below.

Number of work hours on the first trial. The number of work hours on the
first trial was experimentally manipulated, with the number of work hours increasing
across conditions: 14 work hours (Least condition), 18 work hours (Less condition),
27 work hours (More condition), and 35 work hours (Most condition). The number of
work hours corresponds to the amount of time left in the MGPM and the MGPME
(i.e., 7).

Goal levels. Two goal levels were explicitly provided for each project: a
“Bonus” and a “Minimum” goal level. Participants reached the “Bonus” when no
work items were left. For example, if Project A had 11 work items left, participants
had to complete all 11 work items to reach the “Bonus”. They reached the
“Minimum” when no more than seven work items were left. If Project A had 11 work
items remaining, participants had to complete four work items to reach the
“Minimum”. Because the MGPM allows for only one goal level, when simulating the
MGPM, I assumed that participants would work towards the maximum possible
outcome, the “Bonus”, and disregard the “Minimum”. In previous studies on
multiple-goal pursuit (e.g., Schmidt & DeShon, 2007), the goal level is attained when
participants completed all the tasks for the goal. To be consistent with these studies, |
chose to equate the aspiration level in the MGPM to be the “Bonus” (i.e., all work
items completed). The “Bonus” corresponds to the aspiration level in the MGPM and
the aspiration level in the MGPME (i.e., gar). The “Minimum” is disregarded in the

MGPM (i.e., there is no corresponding goal level in the MGPM for the minimally
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acceptable level) and corresponds to the minimally acceptable level in the MGPME
(i.e., gur). Note that a participant who reached the “Bonus” reached both the
“Minimum” and the “Bonus”.

Number of work items on the first trial. The number of work items on the
first trial was fixed at 11 work items for one project and 17 work items for the other
project. For the sake of simplicity, the project with fewer work items (11 work items)
is labeled Project A and the project with more work items (17 work items) is labeled
Project B. The number of work items corresponds to the current state (s) in the
MGPM and the MGPME. The current state determines the discrepancy from the
aspiration level (dar) in the MGPM and the MGPME and the discrepancy from the
minimally acceptable level (duyr) in the MGPME. The discrepancy from the
aspiration level (dar) in the MGPM and the MGPME is the difference between the
current state (s) and the aspiration level (gar). In the decision-making task, the
aspiration level for Project A was attained when no work items were left (i.e., gara =
0). If the number of work items for Project A was 11 (i.e., sa = 11), the discrepancy
from the aspiration level was 11 (i.e., dara = sa — gara = 11 — 0). The discrepancy
from the minimally acceptable level in the MGPME is the difference between the
current state (s) and the minimally acceptable level (gvr). The minimally acceptable
level for Project A (gmra) Was attained when at most seven work items were left.
Thus, if the number of work items for Project A was 11 (i.e.,, s = 11), the
discrepancy from the minimally acceptable level in the MGPME was 11 (i.e., dyra =

11-7=4).
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Incentives. The incentives participants receive for reaching the goal levels
were also manipulated. To mimic a situation where people subjectively valued the
minimally acceptable level more than the aspiration level (e.g., Wang & Johnson,
2012), participants received a larger incentive for reaching the minimally acceptable
level (i.e., $0.75) than for reaching the aspiration level after reaching the minimally
acceptable level (i.e., an additional $0.25). Therefore, for each project (i.e., goal),
participants received $0.75 if they had at most seven work items left (i.e., reached the
minimally acceptable level) and $1.00 (i.e., $0.75 + $0.25) if they had no work items
left (i.e., reached the aspiration level). The incentive for having no work items left
corresponds to the gain associated with the aspiration level (i.e., kar) in the MGPM
and in the MGPME. However, the values for the gain associated with the aspiration
level in the MGPM and in the MGPME differ. Because the minimally acceptable
level is assumed to be ignored in the MGPM, the gain associated with attaining the
MGPM goal level was fixed at 1.00 (i.e., kar = 1.00). That is, even when participants
get $0.75 for having at most seven work items left, because the MGPM assumes the
minimally acceptable level is disregarded, the total incentive associated with attaining
the goal level is $1.00. In contrast, because both the minimally acceptable level and
the aspiration level are considered in the MGPME, the total incentive associated with
attaining the aspiration level changed from $1.00 before attaining the minimally
acceptable level to $0.25 after attaining the minimally acceptable level. Thus, the gain
associated with the MGPME aspiration level could take one of two values: 1.00
before the minimally acceptable level had been attained (i.e., kar. = 1.00) and 0.25

after the minimally acceptable level had been attained (i.e., kap = 0.25). The incentive
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for reaching the minimally acceptable level corresponds to the gain associated with
the minimally acceptable level in the MGPME (i.e., kyr = 0.75). There is no
corresponding parameter for the MGPM.

Probability of completion. People may pursue goals in a certain
environment, a risky environment, or an uncertain environment (Knight, 1921). In a
certain environment, an action completely determines the outcome. For example, |
have a coin that is 100% biased towards heads. If I toss the coin 1,000 times, I can
predict that the coin will land on heads all 1,000 times. In a risky environment, an
action has a known probability of resulting in the outcome. For example, I have a
coin that is unbiased. If I toss the coin 1,000 times, I can predict that the coin will
reveal heads approximately 500 times. In an uncertain environment, an action has an
unknown probability of resulting in the outcome. For example, I have a coin that
could be biased or unbiased (but I do not know). If 1 toss the coin 1,000 times, I
cannot predict the number of times the coin will reveal heads. When pursuing goals in
a certain environment, people can plan which goals they want to prioritize and
execute their plans without needing to reevaluate the plans at every time point
(Kernan & Lord, 1990; Mitchell et al., 2008; Schmidt & Dolis, 2009). However,
when pursuing goals in a risky or an uncertain environment, depending on changes in
the environment, people may have to reevaluate their plans or re-prioritize their goals
(Schmidt & Dolis, 2009). Thus, it is important to examine goal prioritization under
risky or uncertain environments. Because all variables in a computational model need

to be quantified, and risk can be quantified whereas uncertainty cannot, I examined
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goal prioritization in risky environments instead of in uncertain environments.”
introduced a probabilistic component to the completion of work item. For each work
hour spent, the probability a work item on the selected project would be completed

was fixed at 80%. Thus, the expected number of work hours needed to complete a

work item (i.e., one unit on the goal) was 1.25 (i.e., 0—20). This corresponds to

expected lag (i.e., o) in the MGPM and the MGPME. Hence, if Project A had 11
work items left, a participant would expect to need 13.75 hours (i.e., 1.25 x 11) to
complete all work items.
Simulation Study

In the simulation study, I examined eight simulation conditions [2 models
(i.e., MGPM and MGPME) x 4 resource conditions (i.e., Least, Less, More, and
Most)]. For each of the eight conditions, I conducted 1,000 replications (i.e., I
simulated 1,000 participants working on the task). For a given replication (i.e., a
simulated participant), | first specified the inputs (e.g., the discrepancy from the goal
level for Project A) at the starting time point, ¢;. From these inputs, I then generated
the output (i.e., choice of whether to work on Project A or Project B). The output in
turn influenced the inputs at the next time point, #. Thus, the inputs at each time point
changed as a function of the output from the previous time point. This cycle iterated

over n trials, where the value of n depends on the resource condition. The outputs for

? Although I examined only risky environments in this dissertation, I expect people to also prioritize
attaining the minimally acceptable level on their multiple goals in uncertain environments. This is
because people want to avoid the drastic consequences associated with failing to attain the minimally
acceptable level. However, it is possible that in uncertain environments, people may choose to
prioritize the goal with the smallest discrepancy from the aspiration level instead. Goals with smaller
discrepancies from the aspiration level require fewer resources to attain the aspiration level. Thus,
prioritizing such goals is likely to reduce uncertainty of attaining at least one goal level. Future studies
will have to be conducted to examine if people behave similarly in the risky environment and in the
uncertain environment.
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each of the # trials were then averaged across the 1,000 replications in each condition.
These average outputs formed the predictions of how participants would prioritize
their goals in that condition. For example, in the MGPM Least condition, the average
outputs represented the MGPM’s predictions of how participants would prioritize
their goals in the Least condition. Below, I describe how the simulation was
conducted with an example from the MGPM More condition and another one from
the MGPME More condition.

I performed the simulation in Microsoft Excel. Figure 3 shows the Excel
spreadsheet set up for one replication (i.e., one participant) in the MGPM More
condition. The first row represented the first trial (i.e., #;). Each additional row
represented the trial at the next time point. Each of the following MGPM parameters
were represented in a column: the number of hours left on a given trial (i.e., 7r), the
expected lag (i.e., a), the discrepancies from Project A’s aspiration level (i.e., dara)
and Project B’s aspiration level (i.e., darg) on a given trial, and the gains associated
with attaining Project A’s aspiration level (i.e., kara) and Project B’s aspiration level
(i.e., karg) on a given trial. The following parameters, represented in additional
columns, were calculated using Excel’s in-built functions: The SEUs associated with
attaining Project A’s aspiration level (i.e., SEUxr4) and Project B’s aspiration level
(i.e., SEU1B) on a given trial, the choice of project (i.e., Choice) on a given trial, and
whether a work item was completed on a given trial (i.e., Item Completed). The
values in Item Completed were determined by the Excel’s rand() function, which
samples values from a uniform distribution with a minimum of 0 and a maximum of

1. Given the probability a work item on the selected project would be completed was
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80%, if the sampled value was less than 0.80, Item Completed was coded as 1,
otherwise, Item Completed was coded as 0.

The Choice and Item Complete parameters on each row (e.g., the first
row/trial) were used as inputs to compute the discrepancies on the next row (i.e., the
second row/trial). For example, in Figure 3, on the first trial, Project A was chosen
(i.e., Choice = A) and the work item was completed (i.e., ltem Completed = 1). On
the second trial (i.e., on the second row), the discrepancy from the aspiration level for
Project A decreased from 11 on the first row to 10 (i.e., dapa = 10). Because Project B
was not chosen, the discrepancy from the aspiration level remained at 17 (i.e., daig =
17). On the 15" trial (i.e., on the 15™ row) in Figure 3, Project B was chosen (i.c.,
Choice = B) but the work item was not completed (i.e., Item Completed = 0). Thus,
on the 16™ trial (i.e., on the 16™ row), the discrepancy from the aspiration level
remained at 14 (i.e., ords = 14). The new values for the discrepancies on that trial
(e.g., the second row/trial) in turn affects the SEUs and the project chosen on that trial
(i.e., the second row/trial). New rows were added until the number of work hours left
was zero (i.e., T = 0) or when the discrepancies from the aspiration level for both
projects was zero (i.e., da = dg = 0).

Figure 4 shows the Excel spreadsheet set up for one replication (i.e., one
participant) in the MGPME More condition. Similar to the set up for the MGPM
More condition, the first row represented the first trial (i.e., #;) and additional rows
represented the subsequent trials. Each MGPME parameter was represented in a
column. The following MGPME parameters were the same as the MGPM parameters:

the number of hours left on a given trial (i.e., 71), the expected lag (i.e., a), the choice
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of project (i.e., Choice) on a given trial, and whether a work item was completed on a
given trial (i.e., Item Completed). However, because the MGPME distinguishes
between the minimally acceptable level and the aspiration level, whereas the MGPM
only has a single goal level (i.e., the aspiration level), the MGPME has the following
additional parameters: the discrepancies from Project A’s minimally acceptable level
(i.e., dura) and Project B’s minimally acceptable level (i.e., dyrp) on a given trial, the
gains associated with attaining Project A’s minimally acceptable level (i.e., kvra) and
Project B’s minimally acceptable level (i.e., kyrs) on a given trial, the SEUs
associated with attaining Project A’s minimally acceptable level (i.e., SEUyra) and
Project B’s minimally acceptable level (i.e., SEUygrg) on a given trial, and the SEUs
associated with attaining the goal level for Project A (i.e., SEU) and for Project B
(i.e., SEUg) on a given trial. Note that in the MGPME, the SEU, represented the SEU
associated with attaining the selected goal level for Project A and the SEUp
represented the SEU associated with attaining the selected goal level for Project B.
That is, the SEUA was the higher of the SEUa1 s and the SEUyra; similarly, the SEUp
was the higher of the SEU41 g and the SEUyrsg.

Similar to the MGPM More condition, the Choice and Item Complete
parameters were used as inputs to compute the discrepancies on the next row (i.e., the
second row/trial) in the MGPME More condition. For example, in Figure 4, on the
first trial, Project A was chosen (i.e., Choice = A) and the work item was completed
(i.e., Item Completed = 1). On the second trial (i.e., the second row), the discrepancy
from the aspiration level decreased from 11 to 10 (i.e., dara = 10). On the same trial

(i.e., the second row), the discrepancy from the minimally acceptable level decreased
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from 4 to 3 (i.e., dura = 3). Because Project B was not chosen, the discrepancy from
the aspiration level remained at 17 (i.e., daig = 17) and the discrepancy from the
minimally acceptable level remained at 10 (i.e., dyrg = 10). On the 15™ trial (i.e., on
the 15™ row) in Figure 4, Project B was chosen (i.e., Choice = B) but the work item
was not completed (i.e., Item Completed = 0). Thus, on the 16™ trial (i.e., on the 16™
row), the discrepancy from the aspiration level remained at 7 (i.e., darg = 7). The
discrepancy from the minimally acceptable level was 0 because the minimally
acceptable level had been attained (i.e., dyrs = 0). Similar to the MGPM More
condition, the new values for the discrepancies on that trial (e.g., the second row/trial)
affected the SEUs and the project chosen on that trial (i.e., the second row/trial). New
rows were added until the number of work hours left was zero (i.e., 7. = 0) or when
the discrepancies from the aspiration level for both projects was zero (i.e., dara =
darg =0).

In this dissertation, the outcome of interest on each trial was whether
participants (simulated and actual) spent the work hour on the project with the smaller
discrepancy from its aspiration level (i.e., the smaller dap project). That is, if Project
A had a discrepancy from the aspiration level of four work hours (dara= 4) and
Project B had a discrepancy from the aspiration level of six work hours (daig = 6), I
was interested in whether the participant chose to spend the work hour on Project A
(coded 1) or on Project B (coded 0). Conversely, if Project A had a discrepancy from
the aspiration level of eight work hours (dapa= 8) and Project B had a discrepancy
from the aspiration level of six work hours (da g = 6), I was interested in whether the

participant chose to spend the work hour on Project B (coded 1) or on Project A
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(coded 0). This is because past research has shown that people prioritize their goals
based on their discrepancy from the goal level (e.g., Schmidt & DeShon, 2007;
Schmidt et al., 2009). Thus, in this dissertation, the outcome was whether the smaller
day project was chosen (i.e., whether the smaller da;. project was prioritized).

Because the outcome was whether the project with the smaller da; was
chosen, I excluded trials on which the discrepancy from the aspiration level for both
projects were the same. I also excluded trials on which one aspiration level had been
attained because on those trials, there was no choice but to spend time on the project
that had yet to attain the aspiration level.

Simulation Results

I compared the MGPM and the MGPME simulation results separately for
each resource condition. By comparing the two models for each resource condition, I
could observe in which resource conditions the MGPM and the MGPME made the
same predictions and in which resource conditions the MGPM and the MGPME made
different predictions.

For each resource condition, I plotted the proportion of times the simulated
participants chose the smaller da;. project (i.e., proportion of times smaller dap project
chosen) against the number of hours left for the MGPM simulation condition and for
the MGPME simulation condition. For example, if all 1,000 simulated participants
chose the smaller da; project when there were 14 hours left in the MGPM Least
condition, the proportion would be 1.00. If 500 simulated participants chose the

smaller dp project instead, the proportion would be .50. The proportion of times the
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smaller da; project was chosen over the number of hours left represents the MGPM
and the MGPME predictions in that resource condition.

The graphs are presented in Figure 5 for the Least condition, Figure 6 for the
Less condition, Figure 7 for the More condition, and Figure 8 for the Mos¢ condition.
In each figure, the solid line represents the MGPM simulation condition and the
dotted line represents the MGPME simulation condition. The number of hours left in
these graphs is plotted in reverse order, from the greatest to the smallest number of
hours left. In the decision-making task, participants received a fixed number of hours
at the beginning of the task (e.g., 35 hours). As they spent each hour, the current
states on the projects change, which affect their subsequent choice. Thus, plotting the
number of hours left in reverse order reflects how participants’ prior choices affect
their subsequent choices.

In Figure 5, which represents the Least condition, the MGPM (i.e., solid line)
predicts that participants would choose the smaller dar project all the time (i.e.,
proportion of times smaller da; project chosen = 1.00) across all trials (i.e., hours
left). The prediction is represented by a flat line, indicating that the number of hours
left is unrelated to the proportion of smaller dap project chosen. To find out why the
MGPM made this prediction, I examined the expectancy and valence associated with
each project across all trials. The amount of time available was severely limited in the
Least condition. Hence, the goal level (i.e., the aspiration level) for the project with
the larger da; was unattainable (i.e., expectancy was zero). Thus, despite the larger

valence associated with the larger da project, the simulated participants consistently
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chose the smaller da; project because the goal level for the smaller dap project was
attainable.

In Figure 5, the MGPME (i.e., dotted line) also predicts that participants
would choose the smaller dap project all the time (i.e., proportion of times smaller dap
project chosen = 1.00) across all trials (i.e., hours left). The prediction is represented
by a flat line, again indicating that the number of hours left is unrelated to the
proportion of smaller dar project chosen. An examination of the expectancy and
valence associated with each project across all trials suggests that the amount of time
available was so severely limited that even the minimally acceptable level for the
larger dap project was difficult to attain (i.e., expectancy for attaining the minimally
acceptable level was very low). Thus, although valence was higher for the larger day.
project than for the smaller da; project, the simulated participants consistently chose
the smaller da; project as its aspiration level was more attainable.

In the Least condition, both the MGPM and the MGPME predict that the
number of hours left would be unrelated to the proportion of smaller da; project
chosen. However, if participants chose to prioritize attaining the minimally acceptable
level for both projects despite having insufficient time available, I expect that upon
attaining the minimally acceptable level for the smaller da; project, they would
switch to attain the minimally acceptable level for the larger dap. project. If this were
true, then I expect a curvilinear relationship between the number of hours left and
choice of the project with the smaller da;. Thus, I hypothesize that:

Hypothesis 1: In the Least condition, there is a positive quadratic (i.e., U-

shaped) relationship between the number of hours left and choice of the project with
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the smaller d4;. Specifically, as the number of hours left decreases, participants are
less likely to choose the project with the smaller dy;. .

Support for Hypothesis 1 would mean that the models do not account for how
participants prioritize the projects on the task in the Least condition. That is,
participants still choose to prioritize attaining the minimally acceptable level on both
projects despite having insufficient resources to do so. A lack of support for
Hypothesis 1 would mean that the MGPM and the MGPME account for how
participants prioritize the projects on the task in the Least condition.

In Figure 6, which represents the Less condition, the MGPM (i.e., solid line)
predicts that participants would choose the smaller dap project all the time (i.e.,
proportion of times smaller dap project chosen = 1.00) across all trials (i.e., hours
left). The prediction is represented by the flat line, indicating that the number of hours
left is unrelated to the proportion of smaller da; project chosen. Similar to the Least
condition, in the Less condition, the amount of time available was severely limited.
Hence, as an investigation into the expectancy and valence associated with each
project indicates, the goal level (i.e., the aspiration level) for the larger da; project
was unattainable (i.e., expectancy was zero). As a result, the simulated participants
consistently chose the smaller da;, project as the goal level for the smaller da; project
was attainable.

However, a different pattern was observed for the MGPME Less condition in
Figure 6 (i.e., dotted line). Initially, the simulated participants chose the smaller dap
project. As the number of hours left decreased (i.e., from 15 to 14 hours), some

simulated participants started choosing the larger da; project (i.e., the proportion of
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times smaller dar project chosen decreased from 1.00 to .64). As the number of hours
left further decreased (i.e., from 4 to 3 hours), the simulated participants again
starting choosing the smaller da; project (i.e., the proportion of times smaller dap
project chosen increased from .64 to .66). This pattern suggests that there is a
curvilinear relationship between the number of hours left and proportion of smaller
day project chosen. This curvilinear pattern was observed because upon attaining the
minimally acceptable level for the smaller da; project (i.e., at 14 hours left), some
simulated participants switched from prioritizing the smaller dap project to
prioritizing the larger dap project. This switch occurred because the minimally
acceptable level of the larger dap project was still unmet. Hence, the valence
associated with the larger da; project was greater than the valence associated with the
smaller dap project. As these participants started attaining the minimally acceptable
level on the larger dap project (i.e., at 3 hours left), they switched back to prioritizing
the smaller da; project. However, not all simulated participants followed this pattern
of prioritization. Because the number of hours was limited, other simulated
participants continued choosing the smaller da;, project after attaining the minimally
acceptable level of the smaller da;. project as it was more attainable (i.e., expectancy
for the smaller da; project was higher than expectancy for the larger dar project).
From the discussion above, the number of hours left appears to have a general
curvilinear (i.e., U- shaped) relationship with the proportion of smaller da; project
chosen. Therefore, in the Less condition, the MGPME predicts that the number of

hours left has a positive quadratic (i.e., U- shaped) relationship with the proportion of
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smaller da; project chosen. Given that the MGPM predicts no relationship and the
MGPME predicts a curvilinear relationship, I hypothesize that:

Hypothesis 2: In the Less condition, there is a positive quadratic (i.e., U-
shaped) relationship between the number of hours left and choice of the project with
the smaller d4;. Specifically, as the number of hours left decreases, participants are
less likely to choose the project with the smaller dy;. As the number of hours left
further decreases, participants are more likely to choose the project with the smaller
dar.

Support for Hypothesis 2 would suggest that the MGPME provides a better
account of how participants prioritize the projects in the task in the Less condition. A
lack of support for Hypothesis 2 would suggest that the MGPM provides a better
account of how participants prioritize the projects in the task in the Less condition.

In Figure 7, which represents the More condition, the MGPM (i.e., solid line)
predicts that participants would choose the smaller dap project all the time (i.e.,
proportion of times smaller da; project chosen = 1.00) across all trials (i.e., hours
left). The prediction is represented by the flat line, indicating that the number of hours
left is unrelated to the proportion of smaller dap project chosen. In the More
condition, there were much fewer hours available to attain the goal level (i.e., the
aspiration level) for the project with the larger da; than the project with the smaller
dar. That is, the expectancy for the project with the smaller da; was much higher than
the expectancy for the project with the larger dar. Thus, the simulated participants

consistently chose the smaller da;. project as the goal level for the smaller da; project
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was attainable. Therefore, in the More condition, the MGPM shows that the number
of hours left would be unrelated to the proportion of smaller da;, project chosen.
However, a different pattern was observed for the MGPME More condition
(i.e., dotted line). Initially, the simulated participants chose the smaller da; project.
As the number of hours left decreased (i.e., from 24 to 23 hours), some simulated
participants started choosing the larger dap project (i.e., the proportion of times
smaller day. project chosen decreased from 1.00 to .60). As the number of hours left
further decreased (i.e., from 13 to 12 hours), the simulated participants again starting
choosing the smaller da; project (i.e., the proportion of times smaller dap project
chosen increased from .00 to .05). This pattern suggests that there is a curvilinear
(i.e., U-shaped) relationship between the number of hours left and proportion of
smaller dap project chosen. This curvilinear pattern was observed because upon
attaining the minimally acceptable level for the project with the smaller dup (i.e., at
23 hours left), some simulated participants started switching from prioritizing the
smaller dar project to prioritizing the larger dar. This switch occurred because the
minimally acceptable level of the larger dap project was still unmet. Hence, the
valence associated with the larger da; project was greater than the valence associated
with the smaller dap project. As these participants started attaining the minimally
acceptable level on the larger dap project (i.e., at 12 hours left), they switched back to
prioritizing the smaller dar project. Unlike in the Less condition, the MGPME
predicts that all participants would choose to switch from prioritizing the smaller dap
project to prioritizing the larger da;. project when the minimally acceptable level of

the smaller da; project was met. From the discussion above, the number of hours left
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appears to have a curvilinear (i.e., U- shaped) relationship with the proportion of
smaller dup project chosen. Therefore, in the More condition, the MGPME predicts
that the number of hours left had a positive quadratic (i.e., U-shaped) relationship
with the proportion of smaller dar. project chosen. Given that the MGPM predicts no
relationship and the MGPME predicts a curvilinear relationship, I hypothesize that:

Hypothesis 3: In the More condition, there is a positive quadratic relationship
between the number of hours left and choice. Specifically, as the number of hours left
decreases, participants are less likely to choose the project with the smaller d ;. As
the number of hours left further decreases, participants are more likely to choose the
project with the smaller d ;.

Support for Hypothesis 3 would suggest that the MGPME provides a better
account of how participants prioritize the projects in the task in the More condition. A
lack of support for Hypothesis 3 would suggest that the MGPM provides a better
account of how participants prioritize the projects in the task in the More condition.

In Figure 8, which represents the Most condition, the MGPM (i.e., solid line)
predicts that participants would switch between choosing the smaller da;. project and
the larger dap project (i.e., proportion of times smaller dap project chosen fluctuates
between 1.00 and 0.20) across all trials (i.e., hours left). The prediction is represented
by the fluctuating line. The fluctuating line appears to indicate that the number of
hours left is unrelated to the proportion of smaller dap project chosen. In the Most
condition, the goal level of the project with the larger da; and the smaller da; were

similarly attainable (i.e., their expectancies were similar). Hence, the simulated
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participants were more likely to switch back and forth between projects to ensure
equal progress towards the goal level on both projects.

However, in Figure 8, a different pattern was observed for the MGPME Most
condition (i.e., dotted line). Initially, the simulated participants chose the smaller day.
project. As the number of hours left decreased (i.e., from 31 to 30 hours), some
simulated participants started choosing the larger dap project (i.e., the proportion of
times smaller dap project chosen decreased from .61 to .44). As the number of hours
left further decreased (i.e., from 17 to 16 hours), the simulated participants again
starting choosing the smaller da; project (i.e., the proportion of times smaller dap
project chosen increased from .00 to .42). T