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Abstract 

Intertemporal choices in which we choose between an immediate reward, or larger, delayed reward are 

ubiquitous and often trivial to an everyday life; yet, these decisions are highly consequential, as they 

affect many aspects of our future. Traditionally, economic theory has viewed variances in intertemporal 

choice as a result of individual trait differences, assuming people’s choice behavior stable over time 

while overlooking the impact of state differences. In the current research, we explore the impact of state 

differences through the effect of priming, as this remains fairly unexplored. In doing so, this thesis 

applies goal system theory to restate intertemporal choice decisions as a matter of conflicting goals. 

This allows for a cross-situational and dynamic perspective on intertemporal choice, suggesting that the 

behavior may be determined by the activation of goals through priming stimuli. As such, the current 

research investigates the effect of priming on intertemporal choice through goal activation, in which 

participants’ temporal focus and affective state is attempted manipulated. The study consisted of an 

online experiment in which participants (n = 127) were randomized to different priming conditions: a 

future focus, a present focus or a non-temporal focus, which intended to either decrease, increase or 

have no effect on the amount participants discounted future rewards. This was measured by calculating 

participants’ discount rate using the 27-item Monetary Choice Questionnaire. Additionally, it was 

expected that steep delay discounting would be associated with short decision duration, while longer 

decision duration would be associated with less delay discounting. The findings did not provide 

evidence of an effect of priming. At most, the study may point to a possible effect on decision duration. 

Thus, it may be suggested that priming has a marginal effect on intertemporal choice, and that people’s 

discounting behavior is relatively stable over time, however the need for future research is stressed. 
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1. Introduction 

1.1 Motivation 

Every day, people make choices that affect future aspects of their life. These constitute 

decisions both big and small and pertain to a variety of familiar situations of an everyday life. 

For example, most of us acknowledge that deciding whether to go for a run today will affect 

our mental and physical well-being in the future. Similarly, choosing whether to spend your 

money now, or placing them into a savings account, undoubtedly influences the amount of 

money one will have at their future disposal. If you are a student, you may frequently encounter 

situations where you must decide between studying now or going out with friends, 

acknowledging the consequences the decision will have on your future academic performance.  

These decisions are ubiquitous and constitute classic dilemmas in which one is asked 

to decide between receiving an outcome now or wait in order to benefit from an outcome in 

the future. For many years, it has been known that humans and animals alike have a strong 

preference for the immediate outcome, and that we, in order to prioritize an outcome in the 

future, need to be compensated substantially (Sellitto, Ciaramelli & di Pellegrino, 2011). In 

economic thinking, these dilemmas have been termed intertemporal choice problems, referring 

to the fact that these impose a trade-off in outcomes and time for the individual (Frederick, 

Loewenstein & O’Donoghue, 2002). 

However, as one may recognize from experience, these decisions are often 

accompanied by a sense of conflict. As such, we may wholeheartedly be determined to make 

choices that benefit our future self, ensuring our health or trying to save our money, only to 

discover that these intentions are often violated by the immediate temptation of a new sales 

offer or the comfort of our couch, in which postponing the run for tomorrow – or next week, 

or the week after – does not sound too bad. 

While intertemporal decisions are an innate part of life on an individual level, the 

relevance of intertemporal choice problems can also be inferred on a macro-level. A relevant 

example of current times is global warming, which arguably represents an intertemporal choice 

(Berns, Laibson & Loewenstein, 2007), where humanity must acknowledge the effect of 

current consumption levels on future resources and the climate system. From another macro 

perspective, intertemporal choice behavior has also been connected with economy on a national 

scale, emphasizing that populations choice behavior between prioritizing outcome now or in 

the future affects the economy as a whole (Lea, 2015). As it seems, intertemporal choices not 

only impact our own life, but have great consequences on a collective level. 
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Considering the ecological validity of understanding what drives intertemporal choice 

decisions, choice behavior has long been studied in many research disciplines, such as 

psychology, economics and neuroscience. While research has recognized that intertemporal 

choice is both determined by individual trait differences and cross-situational state differences 

(Peters & Büchel, 2011; Sellitto et al, 2011), time preference, and thus how one decides 

whether to delay outcome, has mainly been defined as an individual difference variable 

(Samuelson, 1937; Hall, Fong & Sansone, 2014). Consequently, intertemporal choice has 

predominantly been examined by the underlying assumption that behavioral differences arise 

from interindividual traits, overlooking the extent to which state differences may also impact 

choice. As the studies on state differences within intertemporal choice literature are thus fewer, 

this paper argues that our understanding of how the manipulation of state differences affects 

choice is yet limited. This points to a relevant gap, as not understanding the extent to which 

state differences impacts choice also infers that we do not realize the stability of people’s 

intertemporal choice behavior. 

In addition, recognizing how situational factors may impact intertemporal decisions 

may potentially yield valuable insights as to how we can manipulate our environment to enable 

greater decisions – or reversely, enhance our abilities to detect unwanted environmental 

influences that may interfere with long-sighted behavior. Uncovering the effects on 

intertemporal choice decisions is therefore arguably a relevant area of study. 

 

1.2 Research question 

In the current research, we take the initial step towards bridging such a gap by applying goal 

system theory to the concept of intertemporal choice. As will be argued, intertemporal choice 

problems may be restated as a situation in which short-sighted goals are in conflict with long-

term goals, both of which motivate different sets of behavior. The strength of goal system 

theory is its cross-situational focus, in which behavior is perceived as the outcome of what goal 

is currently the most activated (Huang & Bargh, 2014). By perceiving intertemporal choice 

problems from this perspective, we may therefore make useful theoretical connections that 

shed light on the dynamic aspect of intertemporal choice behavior. As such, the current 

research utilizes goal priming literature in order to increase understanding of what situational 

elements affects choice behavior. 

To narrow it down, this paper aspires to increase the understanding of how state 

differences may impact intertemporal choice. This is done by exploring and testing the effect 
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of priming on intertemporal choice behavior. Priming stimuli, then, in this context represents 

situational factors that may activate different goals in different situations, and thus alter our 

choice selection. Put differently, by examining the effect of priming on intertemporal choice 

behavior, we may gain preliminary insights into how and how much state differences impact 

choice. The overarching research objective is to therefore investigate how the effect of priming 

may alter intertemporal choice through the activation of goals. More specifically, it is tested 

whether findings from goal priming literature (stressing the importance of affective states and 

temporal focus) may result in effective priming. By priming, the thesis points to the 

phenomenon where “exposure to specific stimuli influences responses to later stimuli in a 

predicted manner” (Bargh & Williams, 2006 as cited in Sheffer et al. 2016). 

 

2. Literature Review and Synthesis 

The determinacy of choice constitutes a broad and complicated topic; many research 

disciplines have contributed to the field of choice behavior, exploring intertemporal choice and 

decision making from different theoretical standpoints. This part of the paper serves to illustrate 

the study’s position in the literature by reviewing prior literature of intertemporal choice before 

synthesizing the theoretical foundation that has inspired the current research’s hypotheses. 

 

2.1 Intertemporal Choice and Delay-related Impulsive Behavior 

In the first subsection, the concept of intertemporal choice will be presented. As such, the core 

concepts of intertemporal choice from a classical economic perspective will be covered before 

moving onto more recent psychological and neuroscientific contributions to the field. The 

objective of section 2.1 is thus to present the thesis’ central concept and the current knowledge 

on delay-related impulsive behavior in order to argue for a potential research gap. 

 

2.1.1 Classic Economic Theory: Exponential Delay Discounting 

By its definition, intertemporal choice is a decision that involves selecting between outcomes 

available at different times in the future (Samanez-Larkin, 2015). As such, intertemporal 

decisions often constitute a dilemma in which one has to consider a tradeoff between rewards 

and time (Frederick et al, 2002; Chabris, Laibson & Schuldt, 2008). Within the field of 

economics, these decisions have traditionally been formulated as a choice between two 

monetary outcomes, such as receiving $10 now or waiting a week and receiving $12. In reality, 
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these decisions relate to many more aspects than monetary amounts and may concern just about 

anything we value in our lives. 

For long, humans have been known to prefer smaller, immediate rewards over larger, 

delayed rewards, even when these rewards may be of objectively higher value (Sellitto, 

Ciaramelli & di Pellegrino, 2011). This notion is known as delay discounting, in which the 

subjective value of a potential reward diminishes over time. The idea of delay discounting 

originated in classic economics where it has been modelled using the discounted utility function 

as introduced by Samuelson in 1937 (Sellitto et al, 2011; Berns, Laibson & Loewenstein, 

2007). The discounted utility function theorized that an individual’s intertemporal choice was 

driven by a single factor, the discount rate (Sellitto et al., 2011). The higher the discount rate, 

the steeper the slope of the utility function, and the more impatient the individual was believed 

to be. As such, the psychological mechanisms of intertemporal choice were assumed 

encapsulated solely by the discount rate (Sellitto et al., 2011), which came to reflect the 

individual’s time preference as a construct for impulsiveness. 

As the discount rate was assumed fixed, the model expressed an exponential function. 

This was partly due to the fact that the discounted utility function was inspired by – and 

presumed to operate by – the same logic as the financial markets, which valued future outcomes 

exponentially by time (Berns et al, 2007). In other words, it was assumed that people were in 

general consistent with their choices over time, meaning that the outcomes were discounted by 

the same rate no matter the size of the consumption object or how far it was projected into the 

future (Berns et al, 2007; Sellitto et al., 2011).  

In more recent times, this model of intertemporal choice has been proved inconsistent, 

giving rise to many anomalies (Berns et al., 2007). In critical reviews of discounted utility, it 

appeared that preferences were, in fact, not consistent over time, and that humans displayed 

varying sensitivity to delays depending on its length (Ainslee, 1975; Loewenstein & Prelec, 

1992). Put differently, it was found that people showed extreme myopic behavior, in which a 

short delay period would result in much greater discounting than longer delay periods, in which 

people appeared to be rather insensitive to the time period (Loewenstein & Prelec, 1992). This 

inferred that the notion of a fixed discount rate, and thus an exponential function, was not 

upheld. Contrarily, people were found to be highly time inconsistent, implying that the discount 

rate would change as a matter of delay. This phenomenon has more specifically been labelled 

dynamic inconsistency, and reflects the fact that people are not consistent with their own 

preferences over time (Sellitto et al., 2011: Peters & Büchel, 2011) – for example, one may 

prefer 1000 DKK today over 1050 DKK in a month but not be consistent with this preference 
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in another scenario, when the decision is between 1000 DKK in 8 months or 1050 DKK in 9 

months. In this case, most people would have no problem waiting an additional month for the 

1050 DKK outcome. In addition, it was shown that smaller amounts were discounted more 

heavily than larger amounts, and that losses were usually less discounted in time than games 

(Sellitto et al., 2011). These were tendencies that the exponential function could also not 

account for, and thus represented anomalies. 

On a more psychological level, it was noted that “[i]ntertemporal choice often seems to 

involve an internal struggle for self-command [Schelling, 1984]” (Loewenstein & Prelec, 1992: 

595), and hence that “people often recognize at a cognitive level that they are making a decision 

that is contrary to their long-term self-interest” (Loewenstein & Prelec, 1992: 595). Thus, it 

was observed that even when a choice was coherent with people’s subjective preference, 

suboptimal choices were still made, as what seemed, unwillingly. For example, one person may 

deem the delayed reward the more attractive option, but nevertheless be persuaded by the 

temptation of an immediate reward, causing him to violate his own self-interest. This was an 

aspect of human behavior that conventional mathematical models of discounted utility failed 

to elucidate (Loewenstein & Prelec, 1992). Not only was the discount factor of the conventional 

discounted utility function wrong, but its mathematical oversimplification did not offer a 

sufficient representation of the psychological mechanisms at play, which also seemed to 

involve self-control (Loewenstein & Prelec, 1992). In essence, this presented two major 

anomalies of the exponential, delay discounting model, namely that 1) people are dynamically 

inconsistent, suggesting the curve of the discounted utility function was incorrect, and 2) even 

when a future choice was superior in value, sustaining it seemed to require deliberate effort, 

leading to economically suboptimal choices.  

Later theoretical interpretations of intertemporal choice have addressed these 

shortcomings, drawing from both psychology and neuroscience. In the following, we review 

more recent literature on delay-related impulsive behavior pertaining to these identified 

shortcomings. Thus, we present modern economic models of delay discounting that build on a 

hyperbolic equation, which has also been connected to neuroscientific findings. Subsequently, 

we draw on psychological perspectives on self-control (delay of gratification) as a field that 

has aided our understanding of why people make suboptimal impulsive decisions. 

 

2.1.2 Hyperbolic Delay Discounting and Neuroscientific Contributions 

In response to the criticism of the exponential delay discounting function, another suggestion 

of how such a curve may take form has been presented. Perhaps the most commonly accepted 
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theoretical model today is delay discounting represented as a hyperbolic function (Peters & 

Büchel, 2011: Sellitto et al., 2011). This model of intertemporal choice has been shown to 

better fit data, while also being able to account for the observed dynamic inconsistency in 

choice behavior, as the model reflect a significantly greater discounting of immediate rewards, 

only to plateau the more the rewards are delayed (Peters & Büchel, 2011: Sellitto et al, 2011) 

While several hyperbolic equations for delay discounting exist, the equation from 

Mazur (1987) is likely the most common and validated delay discounting function today (Smith 

& Hantula, 2008). This equation expresses delay discounting as V = A/(1+kD), where V is the 

subjective value, A is the objective value of the reward, k is the discount rate and D the delay. 

Like the exponential function, the hyperbolic function contains a single free parameter, k 

(Peters & Büchels, 2011), which can be isolated to express one’s discount rate in a given choice 

scenario. Mazur’s (1987) equation appear in many studies as a behavioral measure of 

impulsiveness and has more or less become a standard measure for deriving an estimate of 

participants’ individual discount rates in research (Kirby & Marakovic, 1996; Kirby, Petry & 

Bickel, 1999; Kirby, 2009; Gray, Amlung, Palmer & MacKillop, 2016; Kaplan, Amlung, Reed, 

Jarmolowicz, McKerchar & Lemley, 2016). An example is the 27-item Monetary Choice 

Questionnaire developed by Kirby et al. (1999), which allows one to calculate an individual's 

overall discount rate based on a behavioral pattern of intertemporal choice selections. In these 

derivations of an overall discount rate, the discount rate resembles a participant’s indifference 

point between a smaller, immediate reward and a larger, delayed reward (Kaplan et al., 2016), 

reflecting the point where one changes from favoring immediate rewards to favor delayed 

rewards. Like the classic discounted utility model, the discount rate infers one’s delay-related 

impulsivity, where a higher discount rate associated with one’s indifference point implies more 

impulsive behavior (Kaplan et al, 2016; Gray et al, 2016). 

In more recent times, a quasi-hyperbolic model has also been suggested, emphasizing 

an even greater discounting of subjective value in the short term than the standard hyperbolic 

model suggests (Peters & Büchel, 2011). This model is also known as the beta-delta model, 

which introduces an additional parameter, beta, in order to more precisely weigh immediate 

rewards (Peters & Büchels, 2011). In addition, the model is based on the assumption that 

inconsistencies between short-run and long-term decisions can be understood through the 

activation of two different decision-making systems (McClure et al., 2004; Peters & Büchel, 

2011). This model has played a special role in later research in which economic ideas of 

intertemporal choice have been increasingly connected with neuroscience. A noteworthy study 
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in this regard was conducted by McClure and colleagues in 2014, who actively investigated 

the association between the beta-delta model construct and the neural systems of our brain. 

In their studies, it was found that the seemingly inconsistency between short-run and 

long-run outcomes could, in fact, be explained by the activation in two differing and relatively 

discrete neural systems. Thus, through neuroimaging, it appeared that the short-term rewards 

were associated with increased activation in the limbic and paralimbic cortical structures, 

which has been linked to impulsive behavior and drug addiction (McClure et al., 2004: 506). 

Long-term future rewards, on the other hand, were associated with the lateral prefrontal and 

parietal areas, which on the contrary has been linked to deliberate processes and cognitive 

control (McClure et al., 2004: 506).  

This led to the suggestion that human behavior is governed by a competition between 

lower-level processes – the more primitive, automatic impulses – and higher-level processes 

for deliberate cognitive control, abstract thinking and future planning (McClure et al, 2004: 

506). This supported the idea that the dilemma of an intertemporal choice may reflect an 

internal competition between higher and lower-level brain processes, where the seemingly 

unconscious, automatic parts of our brain instantly perceive the value of the immediate, 

attainable outcome, while the more deliberate, conscious processes compute the value of the 

delayed but larger outcome (McClure et al. 2004). Additionally, it was inferred that his might 

explain why the sight and smell of an immediate reward seemed to create more gravitation 

towards immediate outcomes, even when the delayed outcome was substantially superior in 

value; namely, the sensations of an immediate reward would activate more of the neural system 

connected to the limbic, automatic brain, resulting in a more intense competition between the 

neural systems (McClure et al, 2004). Correspondingly, it would require increasingly more 

recruitment of the deliberate control processes to outcompete a highly active limbic system, 

and thereby prevent giving in to the immediate temptation (McClure et al, 2004). 

 

2.1.3 Delay of Gratification and Self-control 

The felt need to exercise more substantial cognitive control in order to refrain from immediate 

temptation may directly relate to the common notion of self-control – or more colloquially, 

“willpower”. In psychology, self-regulatory mechanisms have long been the center of attention 

in order to understand what facilitates long-term choices in intertemporal decisions (Reynolds 

& Schiffbauer, 2005), which in psychology has more popularly been labelled delay of 

gratification. 
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Perhaps one of the most famous studies on the topic of self-control are the metaphoric 

Stanford Marshmallow studies. Originally conducted by Mischel and Ebbesen in 1970, the 

Marshmallow study sought to explore self-regulatory choice behavior in kids when presented 

with the two options; either, the children could eat one marshmallow now, or wait for an 

unspecified amount of time, and thereupon receive two marshmallows. A seemingly easy 

choice for many of the children, except for the fact that waiting was endured while facing the 

immediate temptation of a single marshmallow. Not surprisingly, this resulted in several 

children caving in to the first option, despite the fact these were the same kids, who had also 

initially deemed the bigger reward worth the wait (Mischel & Ebbesen, 1970; Mischel et al, 

1972).  

As perhaps obvious, the choice dilemma represents a classic, intertemporal choice, in 

which time separates two options: a smaller, immediate reward, or a larger, delayed reward. 

However, while delay discounting has primarily concerned itself with people’s evaluation of 

outcome, the main interest of delay of gratification has primarily been the ability to inhibit 

behavior as to sustain the initial choice (Reynolds & Schiffbauer, 2005). This implies that, 

while interrelated, the two theoretical approaches may address two different aspects of delay-

related impulsive behavior (Reynolds & Schiffbauer, 2005). As such, economic delay 

discounting places more focus on choice selection, asking questions about when people put 

more value in one of the other of the two outcomes, as well as how choice selection behavior 

can be predicted in a model. Delay of gratification, on the other hand, mainly seems to address 

how a choice is sustained once it has been made, from the standpoint of enabling long-term 

choice behavior. However, as might be inferred from neuroscientific findings, these may be 

closely related. 

The Marshmallow studies captured even more attention when follow-up studies of the 

experiments were published two decades later. In these studies, Mischel, Shoda and Peake 

(1998; 1990) investigated potential individual differences between the children who were able 

to delay gratification and those who were not. The results indicated a correlation between the 

amount of time the children were able to delay gratification and cognitive and academic 

competence in adolescence as illustrated by the children’s SAT scores and their parents’ 

description of their competencies (Mischel et al, 1988; Shoda et al., 1990). Thus, the kids who 

were able to delay gratification in their childhood seemed to perform better academically in 

their adolescence. In addition, it appeared that the kids had a greater ability to cope with 

frustration and stress, overall indicating superior cognitive and attentional capabilities. 
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Naturally, this spurred great interest in understanding the underlying processes of self-control, 

and how self-regulatory abilities in children could be promoted (Mischel, 2014). 

 

2.1.4 The Hot/Cool Framework 

In the attempt to increase the understanding of what comprises self-control, Metcalfe & 

Mischel (1999) proposed a two-system framework to illustrate the dynamic processes that 

underlie self-control. The system is composed of a “hot” system, representing the brain’s 

unmediated responses to environmental stimuli, operating on an immediate, emotional and 

reflexive basis. Contrary to the “hot” system is the “cool” system, which represents the brain’s 

self-regulatory abilities to temper the hot system. As opposed to the hot system, the cool system 

reflects cognitive, complex, reflective and slow processes. Thus, the model proposes that the 

manifestation of self-control, strong or weak, may be the mere result of the dynamic interaction 

between the two systems. Each system can be activated by the presence of specific stimuli as 

is, for example, modulated by stress, but is also subject to learning, inferring that experiences 

can result in a more or less chronic activation of system nodes (Metcalfe & Mischel, 1999).  

Metcalfe and Mischel (1999) further posited that we are all born with the hot system, 

but that the cool system, and thus the ability to exhibit self-control, only develops later, why 

age has a significant influence on how well one is able to enforce self-control. In the context 

of the Marshmallow experiments, this suggests that the observed behavior of the kids is the 

result of both the inherent interconnectedness of the two systems as well as the exposure to the 

marshmallow, activating the hot system. The kids who were able to wait the longest thus, 

ceteris paribus, had stronger and more well-developed cool systems, allowing the kids to inhibit 

impulsive behavior even when facing temptation (Metcalfe & Mischel, 1999). 

On the face of it, this theoretical framework seems to correspond well with McClure et 

al.’s (2004) findings, suggesting intertemporal choice as a conflict between two different brain 

systems. Similarly, the hot/cool framework also attempted to draw connections between the 

hot and cool systems and the brain structures. However, while it was believed that the hot/cool 

system analogy had clear connections to the brain's neural systems, the mapping to brain 

regions and systems were rather incomplete due to a lack of evidence (Metcalfe & Mischel, 

1999). Nevertheless, it was posited that the hot system was connected to the amygdala, and that 

the hippocampus and frontal lobe structures were related to the cool system (Metcalfe & 

Mischel, 1999). From the perspective of McClure et al.’s (2004) findings, this postulation was 

perhaps not far off, and the hot system may very well serve as a good metaphor for the lower-

level processes and the cool system for higher-level processes. 
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It thus seems the ideas from neuroeconomics and psychology, despite largely being 

different, share the assumption that intertemporal choice behavior is essentially is the 

manifestation of a competition between two neural systems; one automatic, unconscious and 

effortless, and the other deliberate and slower, but with ability to reflect on future ideas and 

abstract values. 

 

2.1.5 Trait Differences Versus State Differences 

An ongoing conversation rising from both psychological, economic and neuroscientific 

contributions concern whether intertemporal choice decisions can be said to relate more to trait 

differences; suggesting that delay-related impulsive behavior is somewhat stable, or state 

differences; implying that delay-related impulsive behavior is a matter of internal and/or 

situational factors. In delay discounting theory, it has been argued that intertemporal choice 

decisions may be a consequence of both (Peters & Büchel, 2011; Sellitto et al, 2011). In the 

following, we consider prior literature on their view on intertemporal choice as a trait or state 

difference. 

Trait differences. In the classic economic interpretation of delay discounting, time 

preference is perceived as the sole predictor of delay discounting (Berns et al., 2007). As such, 

it almost goes without saying that economic modelling of intertemporal choice mainly builds 

on the assumption that differences in delay discounting exist as a result of interindividual 

personality traits (Hall et al. 2014). This idea, however, has been further strengthened with the 

studies on reliability of hyperbolic delay discounting, which proved high test-retest reliability 

of the hyperbolic function equation (Kirby et al., 2009; Peters & Büchels, 2011). Similarly, 

studies arguing for the correlation between time preference and health behavior have also been 

effective in establishing delay discounting as a trait and predictor of health-related outcomes 

(Hall & Fong, 2003; Hall et al, 2014). This suggests that one’s measured discount rate is very 

stable in the long-run, thereby implying that delay-related impulsivity may predominantly be 

considered a personality trait.  

From a neuroscientific perspective, differences in delay discounting have been said to 

arise from processing differences in neural systems, either relating to the inability of 

understanding the value of future rewards (e.g., Ballard & Knutson, 2009), or stemming from 

an inability to exert self-control as to refrain from a disadvantageous choice (Shamosh et al, 

2008; Peters & Büchel, 2011). In either case, differences in delay-related impulsive behavior 

have mainly been perceived as the outcome of malfunctions in neural systems, implying that 
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genetic and biological differences give reason to different observations in delay discounting, 

and thus are inherently defined by traits. 

In addition, delay of gratification studies indicate that self-regulation may also 

predominantly be considered a stable trait, considering that the ability to delay gratification in 

childhood has been shown to last into later life (Mischel et al, 1988; Shoda et al., 1990). 

Although delay of gratification posits self-regulation can be actively trained, this area of 

research views the hot/cool systems as composed of interconnected nodes, which can be more 

or less chronically activated, inferring some stability and predictability in behavior. 

 In general, these findings point to the genetic and biological differences across 

individuals, implying that delay-related impulsive behavior may arguably be the result of trait 

differences (Peters & Büchel, 2011). 

State differences. However, differences in relation to states have also been considered, 

perhaps mostly pertaining to physiological states. For example, a neuroscientific study by Pine 

et al. (2010) suggested that differences in dopamine levels may lead to differences in delay 

discounting. Similarly, another study implied that blood glucose levels may also have an impact 

on our gravitation towards immediate versus delayed rewards (Wang & Dvorak, 2010).  

Another studied aspect of state difference pertains to framing of choice options as 

inspired by Kahneman & Tversky’s (1979) prospect theory (Peters & Büchel, 2011). In a study 

by Weber, Johnson, Milch, Chang, Brodscholl & Goldstein (2008) it was shown that the 

manipulation of the framing of time delay had an impact on intertemporal choice. Hence, 

framing a delayed reward as to give the impression that the delay was shorter, and framing an 

immediate reward to give the impression it was more distant, had an effect on delay discounting 

(Weber et al, 2008). Another study found that differences in episodic imagery may also have 

an effect on intertemporal choice, suggesting that the better one imagines the future, the higher 

it will be valued (Peters & Büchel, 2010).  

In sum. Although these findings support that intertemporal choice behavior may both 

be a result of trait and state differences, one may argue that the literature has mainly treated 

choice behavior as defined by traits. Thus, the major economic and psychological contributions 

to the literature seem to assume a position in which intertemporal choice behavior is generally 

stable, inferring that observed differences in delay-related impulsive behavior exist mostly 

inter-individually. 

 Only few studies have explored the circumstances under which intertemporal choice 

may be a function of different states, and even fewer studies have considered the impact of 

state differences comparatively to individual differences, although noteworthy mentions are 
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Sheffer et al (2016) and Anokhin, Golosheykin, Grant & Heath (2010). Yet, while Anokhin et 

al.’s (2010) researched the influence of both genetics and external influences, the main 

objective of this longitudinal study was to determine the influence of genetics on delay 

discounting. The study estimated that approximately 50% of variance could be ascribed to 

genetic influences (Anokhin et al, 2010), thereby suggesting that genetics are an important 

influence on choice. However, this may also indirectly infer that state differences are equally 

important, accounting for possibly 50% of the variance in intertemporal choice. Yet, this aspect 

has not been given equally as much attention in delay discounting theory. 

This may have created an imbalance in research, leading to the primary perception that 

state differences play only a minor role on intertemporal choice behavior. By not fully 

understanding in what way or how much state differences may influence intertemporal choice, 

we cannot confidently assume intertemporal choice behavior as stable. Ultimately, this means 

that distinction between the effect of trait differences and effect of state differences remains 

largely vague, making it difficult to understand to what extent interindividual trait differences 

can account for variation in delay-related impulsivity, and reversely, how much variation in 

behavior may be ascribed to situational factors. How big is the impact of state differences then, 

and how easily can choices be primed? Subsequently, if manipulation of the state vastly 

impacts intertemporal choice, just how stable are trait differences, in fact? These are questions 

that the literature of intertemporal choice, despite being vast, still has not provided clear 

answers to.  

 

2.2 Goal Activation and Choice Behavior 

In order to broaden our understanding of choice behavior, the following section will present 

literature on goal system theory, which, on the face of it, has not been linked to the economics 

of intertemporal choice, despite its potential relevance. As will be argued, this field of literature 

may draw useful parallels to intertemporal choice, which can deepen our understanding of the 

impact of state differences on behavior. In employing goal system theory, we take an outset in 

Huang & Bargh’s (2014) Selfish Goal model, as this effectively integrates various findings 

within this field. 

 

2.2.1 The Selfish Goal Model 

The selfish goal model is an interdisciplinary model that holds that people’s behavior is driven 

by psychological processes called goals (Huang & Bargh, 2014). These can operate on both a 
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conscious and unconscious level, guiding human behavior towards desired end-states (Huang 

& Bargh, 2014; Bargh & Chartrand, 1999). The model draws on evolutionary theory, arguing 

that conscious processes are a phylogenetically later adaptation of the brain, and thus a part of 

a system of unconscious processes, guiding behavior from a less centralized level long before 

consciousness evolved (Huang & Bargh, 2014).  

These goals, whether conscious or unconscious, are said to operate by a similar logic 

as to the “Selfish Gene” (Dawkins, 1976 as cited by Huang & Bargh, 2014). According to this 

theory, an organism is composed of multiple genes, each of which influences its host to 

selfishly ensure its own propagation into future generations, even at the cost of its host 

organism (Dawkins, 1976 as cited in Huang & Bargh, 2014). Similarly, the Selfish Goal model 

argues that an individual holds multiple, sometimes conflicting goals, that direct a person’s 

behavior as if the goals themselves operated in a selfish manner, caring only for its own 

completion (Huang & Bargh, 2014). However, as different sets of behaviors cannot physically 

be expressed at the same time, behavior is determined by what goal is the most active at a given 

time. As this is highly subject to change, inconsistencies in judgement and behavior are bound 

to surface over time (Huang & Bargh, 2014). 

The selfish goal model builds on four principles that sums its overall points. The first 

principle is the automaticity principle, which holds that “unconscious processes can influence 

behavior in the absence of individual awareness of guidance” (Huang & Bargh, 2014: 127). As 

such, it is emphasized that goal pursuit, and thus behavior, often occur without conscious 

awareness or intention. This contradicts our intuition of self-control, in which we often believe 

that we are consciously aware and in charge of our decisions (Aarts, Custers & Marien, 2009). 

Instead, as argued by Huang & Bargh (2014), our behavior is more often than not guided by 

unconscious processes, making people highly susceptible to priming. 

The second principle, the reconfiguration principle, argues that “[t]he most motivating 

or “active” goals should constrain the individual’s information processes and behavioral 

possibilities that encourages achievement of the goal’s end-state” (Huang & Bargh, 2014: 127). 

More specifically, this occurs due to regulation of the individual’s information processes, such 

as directing more attention towards elements that are relevant for reaching the desired end-

state. This also affects people’s judgments of other people, objects and events, which are 

evaluated in ways as to promote the attainment of one’s current goal (Huang & Bargh, 2014).  

The third principle, the similarity principle, posits that “[c]onscious goal pursuit should 

recruit similar processes and produce similar outcomes as unconscious goals” (Huang & Bargh, 

2014: 127). In other words, regardless of whether a goal is pursued consciously or 
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unconsciously, the produced behavior for meeting that goal has been observed to be somewhat 

similar (Pessiglione et al, 2007 as cited in Huang & Bargh, 2014). Thus, whether a goal is 

primed through supraliminal or subliminal stimuli is to some extent inconsequential for the 

produced behavior. 

The fourth and last principle is the inconsistency principle. This holds that 

“[t]emporarily active goals can produce outcomes for the individual that appear inconsistent 

over time or contrary to the individual’s interests” (Huang & Bargh, 2014: 127). As previously 

mentioned, this principle emphasizes that one’s behavior may appear self-contradictory over 

time, as this varies as a function of what goal is the most active (Huang & Bargh, 2014). Taking 

into consideration that the activation of goals is highly susceptible to priming and changing 

environments, this is likely to change rather frequently.  

  

2.2.2 Intertemporal Choice as Conflicting Goals 

The selfish goal model provides a useful perspective to the notion of intertemporal choice, as 

it assumes behavior inherently more dynamic than both the economic computations and 

psychological frameworks of choice selection. It posits that humans consist of many different, 

independent motivations, that drives behavior, sometimes in different directions. Thus, from 

the selfish goal model, we may clearly understand why people appear to be dynamically 

inconsistent from an economic perspective, oftentimes making choices that seem contradictory 

to their preferences as well as their long-term benefit; such inconsistent behavior would seem 

the natural outcome of the change in activation of different goals in competition. At times when 

suboptimal, short-sighted intertemporal choices are made, it may then reflect the dominance of 

an impulsive and short-sighted goal, perhaps without one realizing.  

 As such, the selfish goal model may be highly applicable to the notion of intertemporal 

choice, in which the dilemma between choosing an immediate, smaller option and a delayed, 

bigger reward reflects a conflict between two goals: an unconscious goal, that works to ensure 

an immediate outcome, and a more conscious goal planning to receive a greater outcome later.  

In other words, intertemporal choice may essentially be translated into a form of goal 

selection between a short-sighted and long-sighted goals, that may more or less unconsciously 

be in conflict. While this suggests a different theoretical frame for intertemporal choice 

dilemma, it appears far from alien to prior findings; thus, it can be argued that interpreting 

intertemporal choices as a matter of conflicting goals work in direct parallel with the findings 

of McClure’s (2004), who suggested that choice behavior may be governed by a competition 

between two neural systems; a higher order, cognitive system for abstract thinking, and lower 
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order, automatic system. Like the Selfish Goal Model, this suggests a competition several 

internal motivations, operating on different layers, subsequently drawing the individual 

towards different behaviors. The fact that short run preferences are mediated by the limbic 

system (McClure et al. 2004) seem to suggest a clear association between the activation of this 

neural system and unconscious goal pursuit. Reversely, the deliberate, cognitive control 

system’s valuation of future outcomes (McClure et al, 2004) may connect to a more conscious 

goal pursuit. 

Similarly, a parallel can be drawn to Metcalfe and Mischel’s (1999) hot/cool 

framework, in which each system may be presentative of two different goals – a ‘cool’ and a 

‘hot’ goal with different associated behavior. Thus, while many different interpretations of 

what constitutes intertemporal choice exist, these seem easily transferable to one another. This 

implies that these theoretical frameworks may roughly be congruent, aside from minor 

differences in focus and perhaps in details. 

By associating goal system theory with intertemporal choice, an array of goal-related 

findings may, ceteris paribus, also apply to intertemporal choice behavior. This highlights the 

relevancy of various goal-priming studies, emphasizing the influence of priming on the 

activation of goals. As such, this area of literature may also aid in understanding what 

situational factors may impact and/or cause changes in such goal conflicts; an area which seems 

poorly considered in traditional economic frameworks, and only partially in delay of 

gratification studies. 

 In this sense, goal system theory may be useful for investigating the impact of state 

differences, and thus provide useful insights in addressing the potential research gap pertaining 

to the influence of state differences, as argued above. In the following, we will present 

additional literature that may aid in characterizing the goal conflict at play, before reviewing 

prior literature on how goals may be activated through priming.  

 

2.2.3 Prevention versus Promotion Goals 

By understanding intertemporal choice problems as a situation of two active, competing goals, 

we may further theorize what underlies these goals in conflict and how they relate to temporal 

proximity. In regulatory focus theory, it is argued that people are motivated to approach desired 

end-states either by promotion-focus aspirations or prevention-focus responsibilities (Higgins, 

1997; Higgins, Roney, Crow & Hymes, 1994). From a promotion focus, one perceives one of 

the two outcomes: a gain vs. a non-gain (Higgins, 1997), in which ensuring a gain undoubtedly 

accounts for the more attractive option. From a prevention focus, however, a person considers 
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the two outcomes: a loss vs. non-loss, making a non-loss the obvious attractive option. Thus, 

goal pursuit can either be driven by aspiration; a sensitivity to positive outcomes, or by a sense 

of responsibility or ought; a sensitivity to negative outcomes (Higgins, 1997). As such, human 

behavior is both influenced by motivation to approach positive outcomes (pleasures), and to 

avoid negative outcomes (pain). These are described as promotion goals and prevention goals, 

respectively (Higgins, 2000; Freitas, Liberman, Salovey & Higgins, 2002).  

In intertemporal choice problems, a conflict may arise as both choice options comprise 

of a negative and positive outcome from each perspective of a promotion and prevention focus. 

As such, choosing an immediate, but smaller reward would mean that one secures a non-loss, 

a positive outcome from a prevention focus, but at the same time must endure a non-gain, a 

negative outcome from a promotion perspective. Vice versa, choosing a delayed, larger reward 

would entail that one has to forgo the immediate utility of a smaller reward, thus experiencing 

an immediate loss (a negative outcome from a prevention focus) in order to obtain a gain (a 

positive outcome from a promotion focus).  

An intertemporal choice problem may, then, be perceived as a conflict between a 

prevention goal and a promotion goal. The conflict arises as pursuing one goal will always be 

at the detriment of the other, meaning that a positive outcome must be accompanied by a 

negative outcome from the other perspective. Essentially then, intertemporal choice can be 

described as a conflict in approaching pleasure and avoiding pain simultaneously. These two 

fundamental motivations of human behavior are in direct conflict, because in order for a person 

to obtain a pleasurable future gain, one must convince oneself to experience a painful loss 

immediately. 

 The connection between self-regulatory motivations and intertemporal choice may be 

further supported by the goals’ temporal proximity. Promotion goals and prevention goals have 

been found to covary with time in how they are mentally represented (Packer & Cunningham, 

2009). Thus, prevention goals are easier to understand in the present, as avoidance behavior 

often entails responding immediately to a situation in order to avert threats or losses (Freitas et 

al, 2002; Packer & Cunningham, 2009). On the other hand, promotion goals are generally 

perceived more temporally distant, as ideals tend to be projected into the future (Packer & 

Cunningham, 2009; Freitas et al, 2002). This may further support the argument that prevention 

goals reflect a focus on short-term outcome, or perhaps more accurately, on the loss of an 

immediate and attainable gain motivating more short-sighted, impulsive choice behavior, 

whereas promotion goals attend to the greater gain, reversely enabling long-sighted behavior. 
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 To summarize, intertemporal choice problems may be restated as directly conflicting 

goals between prevention and promotion goals. This corresponds with how promotion goals 

and prevention goals have been found to covary in time, suggesting that promotion goals 

correspond with long-term goals and an interest in delayed, but larger rewards, while 

prevention goals can easily be associated with short-term goals and a tendency to prefer 

immediate outcome. 

 

2.2.4 Goal Dominance in Intertemporal Choice Decisions 

Previous literature on goal conflicts has suggested that two overall types of goal conflicts exist: 

indirect and direct goal conflict (Kleiman & Hassin, 2011). Goals are said to be in indirect 

conflict if they compete for a limited resource but increasing the resource would automatically 

resolve the conflict (Kleiman & Hassin, 2011). Contrarily, goals are in direct conflict, if 

additional resources may not resolve the conflict (Kleiman & Hassin, 2011). This often pertains 

to dilemmas with opposing behavioral implications, such as whether one should keep all money 

to one-self or spend them all on good deeds (Kleiman & Hassin, 2011). In this example, 

increasing the amount of money would not resolve the conflict, and the goals are thus said to 

be in direct conflict. While intertemporal choice dilemmas may take many forms, these 

problems may arguably resemble a direct goal conflict as the premise of the dilemma is a trade-

off across time. Thus, one is asked to prioritize between receiving an outcome between two 

temporal states but can never choose both, as one outcome is per definition consequential to 

the other. Thus, simply increasing the resources (the size of the immediate and delayed 

outcome) does not resolve the conflict. 

According to Kleiman & Hassin (2011) a goal conflict consists of one dominant goal 

and one non-dominant goal. By priming one goal as to enhance its activation may therefore 

either intensify or reduce the conflict (Kleiman & Hassin, 2011). Thus, if a non-dominant goal 

is primed, the goal conflict will likely be intensified, as the importance of the two goals will 

approach each other – in other words, the choice becomes harder to make. On the contrary, if 

the dominant goal is primed, this leads to a reduction in conflict, making the choice easier to 

make, as one goal becomes substantially more active than the opposing, conflicting goal 

(Kleiman & Hassin, 2011). Several markers of decision conflict exist; however, arousal and 

decision duration are often mentioned as direct indicators of a decision conflict (Peters & 

Büchel, 2011: Kleiman & Hassin, 2011), inferring that reduction in conflict would ceteris 

paribus lead to less arousal and shorter decision duration. 
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Seeing that intertemporal choice is proved influenced by a strong bias for immediate 

choices, it can be postulated that the short-sighted goal may represent a naturally dominant 

goal, whereas the long-sighted goal is per default non-dominant. This interpretation 

corresponds well with the assumption that the unconscious, primitive limbic system is the 

evolutionary predecessor to the more conscious, future-planning brain processes (McClure et 

al, 2004: Huang & Bargh, 2014). In other words, as the short-sighted, preventive goal may be 

more instinctual to human behavior, it would make sense for these to be the ‘default approach’, 

thereby introducing a present bias in choice selection.  

This may also be related to prospect theory, in which evidence supports that people tend 

to view losses greater than outcomes (Kahneman & Tversky, 1979). If we build on the notion 

that an immediate, small outcome entails a non-loss and a non-gain, while the delayed, larger 

outcome entails a loss and a gain, it may explain why people are by default presently biased; 

despite choosing the delayed, larger outcome entails a gain, it also entails a loss – as this is 

weighted more heavily than the gain, the short-sighted immediate choice will always be the 

first choice until the potential gain of the delayed, larger reward is sufficiently large as to 

outweigh the experienced loss of forgoing the immediate reward. From this view, one may 

even question whether choosing the immediate outcome reflects impulsiveness and risky 

behavior – but rather loss aversion and pain avoidance.  

A valuable consideration in this regard is made by Liu, Feng, Suo, Lee and Li (2012) 

who point to the fact that natural selection has shaped the structure of the mental mechanisms 

of human interaction, and that in some situations, “preferring the small present gains over large 

future ones can be rational due to adaptations to reproductive success and life history trade-

offs” (p. 5). In other words, while intertemporal choice theory has a tendency of viewing delay-

related impulsive behavior as mostly negative (Odum, 2011, May), impulsive behavior – 

pursuing to immediate rewards in the environment – may from an evolutionary perspective be 

considered the most rational, as being ecologically rational was more critical for survival than 

being economically rational (Liu et al., 2012). 

 The idea of a goal conflict representing a balance between a dominant and non-

dominant goal may further be linked to the notion of one’s discount rate as an indifference 

point between two options (Kirby & Maraković, 1996; Kirby et al., 1999; Kaplan et al., 2016). 

Thus, if we acknowledge the economic interpretation that an overall discount rate may be 

calculated to signify when a person’s choice crosses over from immediate rewards to delayed 

rewards (Kirby & Maraković, 1996; Kirby et al., 1999; Kaplan et al., 2016), we may further 

theorize that a discount rate reflects the shift in dominance between the (short-sighted) 
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prevention goal and the (long-sighted) promotion goal. Thus, when priming to increasingly 

activate one goal, it should, ceteris paribus, alter the discount rate as a representation of the 

shift in dominance between two goals. 

 

2.2.5 Priming of Short-term and Long-term Goals 

Acknowledging that intertemporal choice problems may also be stated as goal conflicts argues 

the relevance of goal priming in how we understand the determinacy of choice behavior. While 

economic and psychological interpretations have suggested the possibility that state differences 

also influence choice selection, little is known about how the manipulation of one’s internal 

state, by the activation of goals, may produce an influence on intertemporal choice (Bliss-

Moreau & Williams, 2014). Prior literature suggests that goal activation, including goal 

conflicts are highly susceptible to priming (e.g. Kleiman & Hassin, 2011; Marien, Custers, 

Hassin & Aarts, 2012; Huang & Bargh, 2014; Bliss-Moreau & Williams, 2014) and that this 

may both occur on a supraliminal (Baumeister, Masicampo & Vohs, 2011; Lerner, Li & Weber, 

2013) and subliminal basis, (e.g. Kleiman & Hassin, 2011; Marien et al, 2012; Weingarten et 

al., 2016; Takarada & Nozaki, 2018), as well as pertaining to temporal focus and affect (Lerner 

et al., 2013; Bliss-Moreau & Williams, 2014). As such, prior literature provides evidence that 

“priming (passively and temporarily) an individual’s internal goal representation affects 

subsequent judgements and behaviors in a manner consistent with him or her being in a 

motivated state” (Huang & Bargh, 2014: 123). 

 This viewpoint is supported by Bliss-Moreau and Williams (2014), who, however, 

address a research gap in understanding how goals are prioritized and selected, especially in a 

goal conflict between a short-term and a long-term goal. To provide an answer to this question, 

the authors posit that goal formation and goal selection are supported by affect. As such, it is 

argued that affect “tags” an existing goal, causing it to be selected. This suggests that 

intertemporal choice may be directly determined by affect states, which are linked with 

behaviors through associative learning (Bliss-Moreau & Williams, 2014). As a result, “it 

should be possible to shift goal formation and selection by manipulating an individual’s 

affective state” (Bliss-Moreau & Williams, 2014: 138). 

Other studies have presented similar suggestions, arguing that emotions play an 

important role for our behavior and decisions. In an extensive review by Lerner, Li, Valdesolo 

and Kassam (2015), various findings show that incidental emotions may carry over from one 

situation to the next without awareness, affecting decisions that are otherwise unrelated to the 
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initial situation. This carryover effect suggests that incidental emotions act like biases for our 

decisions, affecting judgement and behavior (Lerner et al. 2015). 

A question that arises, then, is how affective states may impose different biases on 

intertemporal choice. While this is yet a question in need of answers, a few findings can be 

highlighted: For example, it was found that higher levels of positive affect causes people to 

become more patient (Ifcher & Zarghamee, 2011; Pyone & Isen, 2011 as cited in Lerner et al., 

2013). Along these lines, a study by Shimoni, Berger & Eyal (2019) found that children who 

were primed with feelings of pride showed lower delay discounting, thus delaying gratification 

comparatively more than the control group. These results were produced by priming children 

through filler tasks, in which children were asked to describe a feeling that elicited a strong 

emotion of pride (Shimoni et al., 2019). In other words, positive affect from imagining feelings 

of pride may result in greater patience and cause long-term goals to be pursued. Other 

researchers have arrived at similar findings, suggesting that pride may serve as a specific 

motivation for task perseverance (Williams & DeSteno, 2008). 

On the spectrum of negative affect, it was found that feelings of sadness make one 

myopic (Lerner et al., 2013). In a study by Lerner et al., (2013), feelings of sadness were primed 

by watching sad video clips, before presenting participants with an essay task in which they 

had to recall a situation when feelings of sadness had been prevalent. Subsequently, the 

participants were asked to make intertemporal choices. The study found that when primed with 

sadness, present bias increased considerably, making participants more likely to choose 

immediate gratification. As an explanation, it was reasoned that sadness induced a sense of 

loss, thereby activating an implicit goal of reward replacement (Lerner et al., 2013). 

On a more subliminal basis, a study by Liu et al. (2012) proposed the idea that priming 

participants with poverty and affluences cues would influence intertemporal choice decisions. 

Thus, it was hypothesized that participants, simply by looking at pictures on poverty, would 

produce behavior that favored immediate, smaller rewards, whereas those asked to look at 

pictures of wealthiness would favor delayed, larger rewards. The study did not produce 

significant results but argued for the existence of an effect on an implicit level (Liu et al., 2012). 

This was reasoned as poverty cues would introduce a feeling of poverty in the participants, 

subsequently leading to a reduced sense of personal control and a feeling of greater exposure 

to threat (Liu et al., 2012). 

The abovementioned findings fit well with the assumption that an intertemporal choice 

problem may reflect a conflict between a prevention goal and promotion goal. Thus, feelings 

of sadness and poverty directs attention towards an impression of loss, subsequently activating 
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prevention goals as one feels the need to avert threats, or put differently, to ensure a non-loss. 

Reversely, feelings of pride may promote patience and lead to greater delay of gratification, as 

one experiences a state of affluence. As such, when one does not feel threatened by a lack of 

resources, a person may be more willing to forego a gain in order to achieve a bigger reward. 

Put differently, affect-priming in these cases may alter our regulatory focus, resulting in the 

selection of either a prevention or promotion goal. 

Other means of priming have, however, also shown effective in manipulating 

intertemporal choice. For example, a study by Sheffer et al. (2016) presented sample groups 

with a set of 10 words each. For one group, the words contained a present focus, and consisted 

of words that were associated with immediate gratification, such as “impulsive”, “now”, “living 

in the present” and the like. Another group were presented with words containing a future 

focus, such as “future”, “self-discipline”, “long-term” and similar. The last group were 

presented with a list of words who had no focus on temporal choice, like “informative”, 

“disinterested”, “pale” etc. The participants were then asked to engage with each word by 

reading them out loud and subsequently forming sentences using the words. From the findings, 

it was supported that a brief priming task was potentially able to affect delay discounting 

(Sheffer et al. 2016). This may possibly suggest that briefly manipulating one’s temporal focus 

may also promote short-sighted, preventive goals or long-sighted promotive goals. 

From the perspective of goal-priming literature, it is stressed that manipulation of states 

have an important effect on intertemporal choice, suggesting that choice behavior may easily 

be altered by state differences in affect and focus. If this is the case, one may question how this 

notion corresponds with the idea that intertemporal choice has, at least in conventional 

intertemporal choice literature, been primarily assumed to be an individual trait. In that case, 

what is the effect of priming of state differences on intertemporal choice? While this constitutes 

a broad question, one might provide preliminary answers by reversing the question and asking 

how easily delay-related impulsive behavior can be influenced through goal priming. 

 

3. Hypotheses 

Based on the above literature, the current study hypothesizes that intertemporal choice can be 

primed, as these represent conflicting goals. As such, we rely on prior research of priming of 

goals to suggest that intertemporal choice decisions can be manipulated by directing focus 

towards different affective and temporal states. By doing so, we may enhance (reduce) decision 

conflict by making the non-dominant goal (the short-term goal) relatively more (less) active, 
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thereby resulting in longer (shorter) decision duration (Kleiman & Hassin, 2011). In addition, 

it is posited that by increasing the activation of one of the two goals in conflict, we may shift 

the indifference point between the smaller, immediate reward and the larger, delayed reward, 

thereby manipulating the amount the participant discounts delay (their discount rate).  

The same result may be expected from a different perspective: an increased activation 

of the short-term goal should, ceteris paribus, increase the activation of the lower-level brain 

processes, causing decision to rely more on the faster, automatic system of the limbic 

mechanisms (hot system). Reversely, an increased activation of the long-term goal should 

recruit the higher-level brain processes, causing decision to rely more on the slower, deliberate 

system of the prefrontal cortex (McClure et al., 2004) (or cool system by Metcalfe & Mischel’s 

1990 terminology), thereby also affecting decision time and choice preference. 

The following hypotheses are based on a between subject research design, consisting 

of three groups. One group will be presented with stimuli to increase activation of the short-

term goal (present focus). The second group will be presented with stimuli in order to increase 

activation of the long-term goal (future focus). The third group will be the control group, with 

no intended prime in either direction (non-temporal focus). Thus, it is expected that the average 

decision time and discount rates differ by each priming condition, with the present focus group 

likely demonstrating a lower average decision time and higher average discount rate than the 

future focus group and the control group. Correspondingly, we would expect to observe a 

higher average decision time and lower average discount rate for the present focus group than 

for the present focus group and the control group. As argued, prior literature allows us to make 

potential directional hypotheses, however as the current research takes an exploratory 

approach, hypotheses remain formulated as non-directional. A such the hypothesis for the first 

main effect, the discount rate (k), is as follows: 

 

H01: There is no difference in the mean of discount rates among all groups. 

Ha1: At least two of the group means are different. 

 

The hypothesis for the second main effect, decision duration (time MCQ) was formulated: 

 

H02: There is no difference in the mean of discount rates among all groups. 

Ha2: At least two of the group means are different. 
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To control for the effect against individual differences within participants, an additional 

hypothesis was formulated with the null hypothesis stating that all groups are equally impulsive 

based on average impulsiveness score (total BIS score). However, the purpose of this 

hypothesis was to ensure the validity of research. 

 

H03: There is no difference in the mean of total BIS score among all groups. 

Ha3: At least two of the group means are different. 

 

4. Method 

The following section presents the methodology and underlying assumptions of the philosophy 

of science of the current study. The section clarifies the specific methods, including the 

research design, measures, data collection and data analysis which has been performed in order 

to answer the research objective. 

 

4.1 Philosophy of Science  

The research philosophy is an important, underlying aspect of every study. The philosophy of 

science consists of a collection of key assumptions that underpins the process of creation 

knowledge as well as the idea of what can be accepted as knowledge. The research philosophy 

therefore has a strong link with the methodology, as methodological decisions are guided by 

the overall research philosophy (Arbnor & Bjerke, 2008). 

This study relies on the paradigm critical rationalism, a philosophy of science which 

has its roots in positivism. For the same reason, critical rationalism and positivism is often 

labelled together under the same term, positivism (Egholm, 2014). Positivism is one of the 

oldest philosophies of science and can be dated as far back as Aristoteles, who posited that 

knowledge is created through empirical observations (Egholm, 2014). Positivism did not, 

however, become an adopted research philosophy until the early twentieth century, when it was 

introduced in research by the French philosopher Auguste Comte, who had been inspired by 

empiricists like Francis Bacon, Thomas Hobbes, John Locke and David Hume (Egholm, 2014). 

Critical rationalism emerged as a critical response to logical positivism, a derivative of 

positivism that arose with the Vienna Circle. This was a group of Austrian scientists and 

philosophers, who posited universal statements should be produced by the process of induction 

and verification. This approach entailed that new, scientific knowledge could be inferred 

directly from empirical observations, which were then to be verified (Egholm, 2014).  
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This approach to science was problematized by Karl Popper, who in Logik der 

Forschung (1935) argued that empirical observations, in itself, could not produce general 

statements (Thomas, 2010; Egholm, 2014). This argument built on David Hume’s induction 

problem, which posited that a limited set of observations could not make valid predictions 

about the future (Egholm, 2014). Instead, Popper claimed that science should be based on 

hypothetico-deductions (Egholm, 2014). This entailed that theoretical hypotheses were 

developed prior to the empirical observations, meaning that the accuracy and truth of the 

hypothesis were tested by the use of empirical observations. The most accurate knowledge was 

the hypotheses, which were yet to be falsified by empirical observations (Thomas, 2010; 

Egholm, 2014: 81). This standpoint is what is referred to as critical rationalism today and 

reflects the notion that hypotheses should be derived by theory in such way it allows them to 

be tested and falsified through empirical observations (Thomas, 2010; Egholm, 2014). 

Critical rationalism shares its ontological stance with positivism in its belief that cause-

and-effect relationships exist, whether we are here to study them or not (Egholm, 2014). These 

cause-and-effect relationships are considered universal and are often studied quantitatively 

with an outset in natural sciences. Positivistic studies are therefore nomothetic with the purpose 

of discovering new, universal and scientific laws (Egholm, 2014). Such approach is also 

reflected in its perspective on humans, in which behavior is often viewed as mechanic and 

atomic, often exemplified by the field of economics and its notion of the rational, economic 

man (Egholm, 2014). As this study is rooted in the field of neuroeconomics, it shares the key 

assumption of positivism in the sense that human behavior can be understood by neurological 

facts and behavioral patterns, that allow human behavior to be subject to calculus. It is 

important to clarify that this does not entail the classic economic understanding of the rational 

man, but rather the fact that all behavior refers back to a complicated network of simple brain 

processes which are inherently nomothetic, allowing behavior to be modelled and discussed 

through mathematical predictions. 

The epistemological stance is empirical, entailing that knowledge is produced from an 

outset of what can be tested through observations (Egholm, 2014). In positivistic research, the 

researcher maintains an objective stance in which the user is detached and independent of what 

is researched (Saunders, Lewis & Thornhill, 2015). Thus, the study also bases itself on the 

collection of empirical observations that are analyzed and discussed while refraining from 

inflicting own, personal bias or political agendas. 

 

4.2 Research approach 
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The research approach for the current study is based in the Scientific Method (Gravetter & 

Forzano, 2012). The scientific methods consist of five overall steps that correspond with the 

principles of positivism and critical rationalism. The five steps are as follows: 1) observe 

behavior and other phenomena, 2) form a tentative answer or explanation, 3) use your 

hypothesis to generate a testable prediction, 4) evaluate the prediction by making systematic, 

planned observations, and 5) use the observation to support, refute or refine the original 

hypothesis (Gravetter & Forzano, 2012: 16-20).  

While step one and two imply an initial, inductive approach through empirical 

observations, the current study, however, formulates its initial questions and hypothesis on the 

basis of prior literature and theories rather than personal empirical observations. This might be 

considered a particular attribute of critical rationalistic research, as Popper posited that all 

observations are in fact based on theory, and that the theoretic generation of hypotheses take 

place before observing the real world, contrary to what logical positivists would claim 

(Thomas, 2010: Egholm, 2014). In this sense, the critical rationalistic aspect of the study may 

be reflected in a less inductive approach, as the researcher has an outset in theoretical concepts 

of prior literature, rather than raw, empirical data, as step one and two of the Scientific method 

suggests. Yet, the thesis’ outset in prior literature may arguably still be considered inductive, 

as prior literature present findings that are essentially built on empirical data. Regardless, it is 

argued that this particular study predominantly reflects an a priori approach to research which 

corresponds more deeply with step three to five of the Scientific method. 

Step three to five entails a highly deductive approach, in which hypotheses that are 

logical, positive, testable and refutable are formulated (Gravetter & Forzano, 2012). Similarly, 

this study has also aimed at presenting hypotheses that are logical, and thus justified in its 

connection to prior research as presented in section 2. The hypotheses are positive as these are 

based on the existence of a relationship between priming effects and behavior. They are also 

testable as relevant empirical measurements can be collected, that further allows the hypotheses 

to be refutable; that is, the empirical data may falsify the hypotheses through statistical analysis.  

To summarize, the current study presents a deductive approach rooted in critical 

rationalism, in which prior literature has inspired hypotheses and collection of empirical data, 

that are quantified and tested through statistical analysis. 

 

 

4.3 Research design 
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4.3.1 Research design overview 

The current research is an exploratory study set out to test the effect of temporal priming 

conditions on intertemporal choice. In order to test this, a between-subject, online experiment 

was conducted. More specifically, the research design comprised of an online questionnaire 

which consisted of three, overall sections: 1) an initial filler task section that entailed the 

priming effect, 2) a section with monetary, intertemporal choice questions, and 3) and 

personality test for assessing the individuals’ impulsiveness. To conduct the online experiment, 

the online tool Qualtrics were used. Figure 1 provides a conceptual visualization of the research 

design. 

 

Figure 1: Visualization of Between-Subjects Research Design 

Visualization of Between-Subjects Research Design 

 

 

4.3.2 Definition of variables 

The three sections reflect the relevant variables for the study in question. The first section 

contained the priming condition, which was the independent variable of the study. Three 

priming conditions were developed: One set of filler tasks consisted of highly introspective 

question towards one’s future self and intended to evoke feelings or pride in order to influence 

participants towards making more future-oriented and less impulsive decisions. Respondents 

who were exposed to this priming condition were grouped as Future Focus (hereafter simply 

referred to as FF). The second set of filler tasks also consisted of introspective questions, 

however with a focus on spontaneity, immediate desires and negative emotional states. This 

was brought to attention to provoke more impulsive decisions and present bias. This group was 

labelled Present Focus (hereafter PF). The third set of filler tasks contained no temporal prime 
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and imitated an ordinary survey in which questions about grocery shopping and consumer 

behavior was presented. For that reason, this group was labelled Non-temporal Focus (hereafter 

NTF). While the FF and PF priming conditions contained active priming, the NTF group acted 

as the study’s control group and had no intended prime. The format and development of 

priming conditions will be further elaborated in section 4.5. 

The study set out to measure two dependent variables in response to the independent 

variable, both of which would be calculated on the basis of the second section of monetary, 

intertemporal choices. These were discount rates, k, which was computed based on the 

participants’ actual choice selections, and Time MCQ, which was the time spent on deciding 

on these choices. This was measured using the software Qualtrics that allowed for a timer to 

be installed and was denoted in seconds which were then translated to decimal minutes (3 min 

and 30 secs was noted as 3.5) For the monetary, intertemporal choice questions, Kaplan et al.’s 

(2014) 27-item Monetary Choice Questionnaire was employed. The content and functioning of 

the questionnaire will be elaborated in depth in section 4.6. By presenting the independent and 

dependent variables, the cause-and-effect relationship under study becomes evident; namely to 

test the effect of priming on the two behavioral measures: discount rates and decision time. 

Lastly, the questionnaire’s third section contained a set of personality trait questions 

pertaining to the participants’ historic behavior. This was used as a measure for the 

impulsiveness of the different sample groups, and thereby served as the control variable across 

the three groups. As the research was a between-subject design, it was important that the three 

groups could be declared sufficiently similar so that potential variation between the groups 

could be ascribed to the independent variable, the priming. In order to measure the participants 

impulsiveness, a revised version of the Baratt Impulsiveness Scale-11 (Patton, Stanford & 

Barratt, 1995; Coutlee, Politzer, Hoyle & Huettel, 2014) was used. The details of the 

questionnaire are described in section 4.7. 

In addition to the impulsiveness measure, a small amount of demographic data was 

collected. This entailed gender and age, and always included the option “Prefer not to say”. 

The amount of demographic data was limited in order to maintain anonymity as much as 

possible. While demographic data undoubtedly is important for between-subjects design to 

account for potential individual differences, this was kept to a minimum as to avoid the 

possibility of identifying participants in the researcher’s social sphere. Instead, demographic 

information was largely replaced by the impulsiveness score, where differences between 

groups were accounted for through self-reported behavior rather than identifiable, personal 
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information, such as income level, race or education level, which might be less precise 

indicators of impulsive decision-making behavior. 

 

4.4 Participants and procedures 

4.4.1 Pilot tests 

Before distributing the online experiment at large, three pilot tests were conducted in order to 

provide initial feedback on the survey. The pilot tests provided important insights into the 

survey experience as to what technical aspects were missing, what phrases were confusing or 

could be misunderstood, as well as how consuming the survey was. The total duration of the 

experiment was of great concern, as too long of a questionnaire might drastically increase 

bounce rate. The two first pilot tests of the FF condition took approximately 40-49 minutes. 

The third and last pilot test of the PF condition took approximately 18 minutes. These were 

durations of high concern, however at the follow-up conversations with the pilot participants, 

it was revealed that a high amount of distraction had occurred while conducting the experiment. 

Nevertheless, this led to a set of changes in the research design in the attempt to down crease 

duration time. This entailed providing clearer instructions to each section as well as providing 

an overall time frame that should be spent on the priming section, which was undoubtedly the 

most time consuming. For the priming section, it was also stated that answers should be kept 

short, and that length was not of importance; rather, the participants needed most importantly 

form an answer internally. In addition, the amount of filler tasks in the priming section was 

reduced from 12 to 10, and more predefined choice options were implemented to reduce the 

load on the participants. While the filler tasks’ ability to prime its participants in section 1 could 

not simply be proved by a few pilot tests, it was noted that all participants acted as intended in 

terms of intertemporal choice selection. The two participants in the pilot FF group both had a 

higher selection of future choices (inferring a lower discount rate), while also having higher 

impulsiveness scores than the participant in the PF group, who had a lower impulsiveness 

score, yet selected fewer future choices (inferring a higher discount rate). On that note, the 

researcher felt sufficiently comfortable with its filler tasks to progress with the data collection. 

One pilot participant informed that he had spent time converting the currency of the 

monetary questions (USD) into the local currency (DKK) before selecting a choice, as this 

provided him with a better idea of the monetary amount. As such, it was decided that the 

monetary value of MCQ questions also should include a DKK conversion as participants were 
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assumed based in Denmark so that the monetary question would resonate better with the 

participants. 

 

4.4.2 Sampling and assignment of groups 

As the objective of the study was to test the effect of different priming conditions, an important 

aspect of the sampling was to ensure that each sample was comparable to one another other in 

all aspects to avoid assignment bias (Gravetter & Forzano, 2012: 285). This included sample 

size, gender, age and (non-)impulsive behavior. To ensure homogeneity across the samples, 

participants were randomized to each priming condition. This was arranged using the software 

tool, Qualtrics, which allowed participants to be equally distributed to each priming condition. 

Every now and then, a check on the distribution of participants to each group was checked in 

order to ensure that the sample sizes of each group were similar. It appeared that the NTF group 

was growing at a higher rate than the PF or the FF group. In order to counteract for this effect, 

actions were taken to increase the likelihood that the respondents would be assigned the PF and 

FF group. 

 The online experiment was open for a total of 14 days from the 8th to the 21st of March 

and resulted in a total of 287 respondents, of which 148 were fully completed. The 

questionnaire was distributed through social media and online communication channels. These 

included various Facebook groups, which mostly contained students, but the questionnaire was 

also shared openly with the researcher’s personal Facebook network (many of which were also 

students). In addition, the experiment was shared on the platform reddit on designated research 

threads. Perhaps the most effective distribution method for recruiting participants was inviting 

co-workers to join the experiment through the online communication tool, Slack. This group 

of participants were employees of a Danish digital bureau and worked in the IT industry. As 

this group of people were highly curious about the experiment, it is the researcher’s impression 

that they composed a great proportion of the sample group and were highly engaged in the 

experiment. On every occasion the experiment was shared, it was also encouraged participants 

shared the questionnaire with their acquaintances. 

This sampling method resembles a form nonprobability sampling, namely convenience 

sampling, in which participants are primarily chosen based on their availability and willingness 

to respond (Gravetter & Forzano, 2012: 151). This includes the method of snowball sampling, 

where participants are encouraged to share the experiment within their own personal network 

(Bryman, 2016). While this method is perhaps one of the most commonly used for recruiting 

participants, it is also flawed as it increases the risk of a biased sample group that are not 
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representative for the whole population (Gravetter & Forzano, 2012). While far from ideal, this 

was considered the most feasible method for obtaining a sufficiently large sample size within 

the time and budget constraints of the study (the experiment was not funded in any way). As 

the online experiment was rather time consuming (15 minutes), participants’ altruistic 

motivation to take part in the experiment was a determining factor for completion of the 

questionnaire. This was most prevalent within people in the researcher’s personal network. In 

effect, this might have resulted in a form of cluster sampling, where the sample consisted 

primarily of students and/or IT workers, all of which were within the age-group of 18-34 (see 

Table 1).  

Two important points are made in this connection: First, this form of sampling likely 

helped secure homogenous groups across the three priming conditions, and thereby minimize 

individual differences. This is likely due to the fact that one’s personal network often consists 

of individuals similar to oneself, and therefore constitutes natural clusters. This made it easier 

to test for an effect across the three groups and may possibly have enhanced the internal 

validity. The weakness of this study is, however, that in case a significant effect is found, it 

cannot be truly said whether this is generalizable to the whole population, and the study 

therefore has a lower external validity. An additional study employing an unbiased sampling 

method would then be needed in order to test the underlying assumption that the effect is 

universal. It is therefore acknowledged that this sampling method may impose limitations by 

not being fully representative of the population, but that it, perhaps, suffices for an exploratory 

study. The quality of the study will be further discussed in section 4.6. 

 

4.4.3 Ethical considerations 

Prior to the experiment, participants were informed that participation was voluntary, and that 

the collected data was anonymous and would not be shared outside of the project. There lies 

an inherent challenge in properly informing the participants of the study’s content and purpose 

without possibly revealing an intended prime and thereby hindering its effect. In addition, each 

participant was randomly assigned to different questions of the questionnaire in the first 

section, thus finding an overall satisfactory description of the study that encapsulated all 

aspects was not an easy task. The solution was to briefly state that the study was an online 

experiment that intended to investigate consumer behavior in relation to preferences, 

experiences and personality. At the introduction of each new section in the questionnaire, 

slightly more information was given about the questions. Throughout the study, participants 

were reminded that data was anonymous, but that a question could be skipped if it was deemed 
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too sensitive or personal (looking at the data, this option was rarely used). More multiple-

choice questions were added in order to lessen the load on the participants as well as to give 

them the feeling that answers were at a lesser personal expense. After the pilot tests, the pilot 

participants were asked if they had found any question too personal, to which they answered 

no.  

For debriefing, people were invited to contact the researcher for information, and a 

debriefing session in plenum has been arranged (yet to be carried out). However, 

retrospectively, it is acknowledged that the experiment could have raised its ethical standards 

by raising the level prior information and including readily available debriefing at the end of 

the experiment. While this might interfere with the anonymity, a choice should also have been 

given for the participants to extract and delete their data in case they had a change of heart.  

 

4.5. Priming stimulus development 

As stated earlier, the first section of the online experiment contained different sets of filler tasks 

for each treatment condition. These consisted of 10 questions that intended to prime the 

participants towards a greater focus on either immediate or future outcomes, or none, as was 

the case for the control group. The format of the prime, filler tasks, was chosen as it has been 

argued that the effect of emotional priming is modulated by a degree of conscious experience 

(Lohse & Overgaard, 2019). The filler tasks were therefore seen as a format that allowed for 

more active engagement of the participants causing them to perceive the emotional and 

temporal focus more consciously, while the exact framing and word choice would perhaps also 

work on a more subliminal basis. 

 

4.5.1 Present Focus Priming Condition 

On the basis of prior research on goal-priming (as presented in section 2.2.5), the priming 

stimulus for the present focus condition was developed with a reference to the notion that affect 

acts as a tag for existing goals, thereby resulting in their selection (Bliss-Moreau & Williams, 

2014), and additionally, that exposure to poverty cues and feelings of sadness has shown 

potential of triggering myopic behavior (Liu et al, 2012; Lerner et al, 2013). Thus, it was 

reasoned that filler tasks in which the participants were asked to recall or imagine scenarios 

when they had felt distressed, sad, left out, or when a lack of money had been an issue, would 

produce negative affective states or a feeling of loss. As a result, participants would feel a need 

to avert threats on a more or less subconscious level. Thus, by directing attention towards 
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threats, resource inadequacy, and/or sadness, it was expected that participants would feel a 

stronger prevention focus, and in response exhibiting more delay-related impulsive behavior. 

These filler tasks consisted of questions such as “when was the last time you felt left out in a 

social setting”, “at what point in your life did you have the lowest amount of money? (besides 

from childhood)”, and “what is a struggle you have experienced due to being low on money?”. 

As can be seen, these questions entailed words such as “struggle”, “left out” and “low” to imply 

a depreciation of self. 

 Other questions were formulated with a focus on immediate outcome and impulsive 

actions. These featured words pertaining to the present as inspired by Sheffer et al. (2016), like 

“(right) now”, “spur of the moment”, “current”, “spend” and “spontaneous”. The questions 

were formulated as to be suggestive of acting impulsively, like: “If you were given 500€ now, 

what would you spend the money on?”, “when did you last enjoy something in the spur of the 

moment?” and “what do you think are the benefits of being spontaneous?”. Thus, the filler 

tasks were designed to also induce prime on a collective level, as it was reasoned that the 

connection of questions would impose an additional subtle effect, in which lack of money 

would be presented as the cause of worry, whereafter spending would appear as the solution or 

as a source of redemption. Appendix A includes the full list of questions. 

 

4.5.2 Future Focus Priming Condition 

As for the present focus condition, stimulus for the future focus group was developed pertaining 

to the idea that affect exerts influence on goal activation and selection (Bliss-Moreau & 

Williams, 2014; Lerner et al., 2015). However, for this set of filler tasks, questions aimed at 

producing positive affective states as this has shown to enhance patience (Ifcher & Zarghamee, 

2011; Pyone & Isen, 2011 as cited in Lerner et al., 2013). Especially, it has been suggested that 

feelings of pride trigger people to become more patient causing them to discount future 

outcomes less (Shimoni et al., 2019), and moreover, that exposing people to affluence cues 

likely produces more long-sighted behavior. As such, the filler tasks asked that participants 

recalled situations in which they had felt pride. These questions were formulated like “when 

did you last feel proud of something you achieved?”, and “Finish the sentence: I feel the 

proudest when I…”. Similarly, one question also asked participants to note an area of their life 

they felt the most disciplined in, as to support the idea that participants were capable of self-

control.  

In addition, questions featured various trigger words to direct focus towards temporally 

distant states following Sheffer et al. (2016) procedures. These words were “long run”, 
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“future”, “wait”, “dedication”, “discipline”, “saving”, “investment”, which were incorporated 

into questions that would require participants to be aware of their own aspirations and long-

term goals, like “what is a goal you think is important to obtain in the long run”, “long-term”, 

“what is something you’re currently saving up for?”, and “what kind of person do you aspire 

to be in the future? (Write down 1 descriptive item)”. Another question also asked, “what do 

you think is the most important investment to make for the long-term?”, indirectly stressing 

the importance of planning for long-term outcomes. Another predominant factor was the 

mentioning and association of patience, the future and success to stress the attractiveness of 

future outcomes through disciplinary actions. One filler task thus featured a short paragraph 

with Micheal Jordan’s journey to success, whereafter participants noted an example of when 

their dedication had led them to success, thereby strengthening the association between self-

control and success while leaving them with the impression they were capable of committing 

to an outcome. As such, it was predicted that the set of filler tasks would active promotion 

goals, thereby leading to less delay discounting and longer decision duration. 

 

4.5.3 Non-temporal Focus Priming Condition 

For the control group, questions were designed to be relatively disengaging as to produce no 

particular emotion that would affect choice in either direction. The questions represented a 

somewhat stereotypical grocery consumer survey, and included rather mundane questions, 

such as “when did you last buy milk”, “how often do you cook dinner”, and “why or why not 

do buy groceries online?”. Thus, it was expected that many of these questions were not 

associated with particularly strong feelings, yet still asked to express some preferences in order 

to appear as a legitimate survey, like “Is the brand a decisive factor for your purchase 

decision?”, do you prefer cooking dinner yourself or to buy ready-made food, takeway etc.?” 

and “does the ecology of the product influence your purchase decision?”. Full list of filler tasks 

is included in Appendix A. 

 

4.6 27-item Monetary Choice Questionnaire 

For the intertemporal choice questions, the 27-item Monetary Choice Questionnaire (hereafter, 

MCQ) originally composed by Kirby et al. (1999) was chosen. This scheme consisted of a total 

of 27 questions containing a dichotomous choice between a smaller, immediate reward (SIR) 

or a larger-delayed reward (LDR). While other schemes for measuring delay-discounting exist, 

such as the Probability Discounting Questionnaire by Madden, Petry, & Johnson 2009, the 27-
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item MCQ was chosen, as this is one of the most validated set of delay-discounting tasks 

(Kaplan et al, 2016: 4). In addition, the 27-item MCQ came with an automatic scoring system 

in the form of a spreadsheet developed by Kaplan et al. (2014). Along with the spreadsheet was 

also a guide written by the same scholars (Kaplan et al, 2015) on how the MCQ automatic 

scoring system should be understood and used. The 27-item MCQ therefore offered a complete 

solution with readily available monetary questions and an easy tool of calculating the 

participant’s discount rate (both questions and spreadsheets are included in Appendix B-C). 

The following section will present the logic behind the 27-item MCQ. All the explanations take 

outset in Kaplan et al. (2016)’s guidance paper for using the spreadsheet. 

The 27 questions contained the format: “Would you prefer $54 today, or $80 in 30 

days?”, however with different values of the SIR and LDR as well as the number of days for 

each question. The computations of the discount rates were based on Mazur’s (1987) 

discounting equation that depicts discounting as a hyperbolic function (as cited in Kaplan et 

al., 2016 and Gray et al, 2016), 

 

𝑉 =
𝐴

1 + 𝑘𝐷
 

 

where V denotes the value of the SIR, A the value of the LDR, D the delay (number of days) 

and k the discount rate. The formula can be rearranged to isolate the discount rate k. The 

equation then becomes: 

𝑘 =

𝐴
𝑉 − 1

𝐷
 

 

The individual’s overall discount rate was estimated by looking at the person’s behavioral 

choice pattern throughout the 27 questions. At each question, a specific k-value is calculated. 

For example, at the question “Would you prefer $11 today or $30 in 7 days”, the k-value is 

0.2468 (Kaplan et al, 2014: 6). If the participant in this case chose the smaller, immediate 

reward, it was inferred that the participant had a discount rate that was equal to or greater than 

0.2468. On the contrary, if the respondent chose the LDR, their k-value was assumed equal or 

lesser than 0.2468. This means that for each choice question, a little piece of information is 

given towards the size of the participant’s true k-value.  

By ordering all the questions by the size of their corresponding k-value, it becomes 

easier to understand how each participant’s k-value is inferred. For this purpose, a table from 
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Kaplan et al. (2016; 20) is inserted in Figure 2. The table depicts two respondents, A and B. 0s 

indicate that an SIR has been chosen, and 1s indicate that an LDR has been chosen. Respondent 

A has selected more SIR choices than respondent B, and thus has a higher discount rate. The 

k-value lies approximately at the point, where the respondents change from choosing smaller 

rewards (SIR) to choosing the bigger rewards (LDR).  

The exact k-value is calculated by assessing how consistent a switching point is with 

the choices selected both before and after the switching point (for more details on this 

calculation, please see Kaplan et al (2016), p. 8). When the switching point with the highest 

consistency is identified, a geomean is calculated between this k-value and the k-value directly 

before that, as it is assumed the closest estimate of the participants true k-value lies in between 

these two values (Kaplan et al, 2016: 8). For this study, the geomean of each respondent’s k-

value was therefore taken as the overall measure of the k-value. This is the dependent variable 

of the study, besides Time MCQ. 

 
Figure 2: Table from Kaplan et al. (2016) 

Table from Kaplan et al. (2016), page 20 (Table 1). Illustration of 

respondent A and B’s choice behavior. MCQ items are ordered by the 

size of the k-value: 

 

 Note. Source: Kaplan et al. (2016) 
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In addition to the overall k-value, the 27 questions were divided into three groups of 9 questions 

each, depending on the size of the LDR: small, medium or large (Kaplan et al., 2016). This 

made it possible for participants’ k-values to be calculated for each size of the LDR. In other 

words, a small k-value, a medium k-value and large k-value was also provided by the automatic 

scoring spreadsheet, calculated by the same procedure as the overall k-value. The group of 

questions classified as small were questions in which the LDR had the size of either $25, $30 

or $35. For the medium values, LDR was equal to $50, $55 or $60. For the large values, LDR 

contained the amount of either $75, $80 or $85 (Kaplan et al., 2016). 

 In the questionnaire, all 27 items were included in the same order as presented in the 

MCQ. However, the order of the choice options, SIR or LDR, was randomized to engage the 

participants’ focus. This was to avoid that participants did not unreflectively choose the same 

option by default, unless they had a strong intention of doing so, and then had to carefully 

locate the right choice option. 

 In conclusion, the 27-item MCQ scheme was used to produce the two dependent 

variables of the study, the k-value and the time the participants spent filling out MCQ. In the 

data analysis, these dependent variables appear as “ln Geomean k” and “Time MCQ”. 

 

4.7 Barratt Impulsiveness Scale-11 

In order to control for impulsiveness across the three sample groups, the Barratt Impulsiveness 

Scale-11 (hereafter BIS-11) was used to assess each participants’ impulsivity. The BIS-11 is 

an old, widely known measure of impulsiveness originally developed by Ernest S. Barratt in 

1959 (Stanford, Mathias, Dougherty, Lake, Anderson & Patton; 2009; Steinberg, Carla, 

Stanford & Tharp, 2013; Coutlee et al, 2013). The BIS scale used for the present study was the 

11th edition last revised in 1995 (Patton et al., 1995; Stanford et al, 2009) and contains 30 items 

in the form of personal statements such as “I plan tasks carefully”, and “I make up my mind 

quickly” to which the participant would respond with one of the choice options: 

“Rarely/Never”, “Occasionally”, “Often” or “Almost always/Always”. By default, the first 

option equaled a score of 1, the second a score of 2, the third a score of 3 and the fourth option 

a score of 4, however depending on the question, the scoring was sometimes reversed. Based 

on the 30 questions, the BIS-11 attempts to quantify the impulsivity across three sub-traits: 

attentional impulsiveness (inability to focus or concentrate), motor impulsiveness (acting 

without thinking) and non-planning (lack of forethought and projecting into the future) 

(Stanford et al., 2009). However, perhaps most importantly for this study, the BIS-11 could be 
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aggregated in a total score and an assessment of impulsivity based on this measure; based on 

review of data from prior studies, it was inferred that a score of 72 or higher implied a highly 

impulsive individual, a score of 52 and 71 was within the normal range, and a score of 52 

implied an over-controlled individual or someone who had been dishonest when answering the 

questions (Knyazev & Slobodskaya, 2006 as cited in Stanford et al, 2009: 387).  

The BIS-11 was chosen due to several reasons. For one, the fact that the questions were 

formulated as short personal statements made the questions easy and quick to comprehend for 

the participants. This was important, as the filler tasks already were time consuming. Secondly, 

the scoring system was easy to decode and had reference points as to how the scores should be 

interpreted. Thirdly, the BIS-11 had a single focus on impulsivity and was thus the most 

directly relevant. This was in opposition to other scales which was also considered, such as the 

Zimbardo Time Perspective Inventory (Zimbardo & Boyd, 1999), which mostly focused on 

humans’ constructions of the past, present and future, or Eysenck’s Impulsivity Inventory 

(Eysenck & Eyseneck 1978), which also concerned risk preferences and empathy. Section 3 

therefore adopted the BIS-11 with all 30 questions (see Appendix D for a full list of the 30 

items) 

 However, at a first glance on the data after the data collection, it appeared that a large 

number of participants had extremely high impulsivity scores (many above 80, one participant 

even scored 108). This was puzzling and led to doubtfulness about the applicability of the BIS-

11 questionnaire altogether. At a closer look, it seemed the high scores could be related to a 

number of questions, which in today’s society would normally not be deemed an indicator of 

impulsive behavior. For example, the items “I change residences” and “I change jobs” 

contained questions that are often highly related to external circumstances. If we consider 

continuous social acceleration of our society as a fact, an often change in residences and jobs 

would be an inevitable consequence of a fast-paced society that had picked up speed since the 

formulation of BIS-11. The overly high impulsive scores might therefore be a consequence of 

an old scale in need of an update. 

 To resolve this, a revised version of the BIS-11 by Coutlee et al. (2014) was 

implemented for the data analysis. As this version was an abbreviated scale of the BIS-11, the 

relevant data to use this version was already gathered. Coutlee et al. (2014) deemed many of 

the BIS-11 items doublets, outdated and/or unreliable. As such, the authors eliminated 17 of 

the 30 questions using a statistical analysis technique called factor analysis. The remaining 13 

items were similarly to the original BIS11 distributed among three sub-traits: attentional, motor 

and non-planning impulsiveness. Upon testing the reliability of the abbreviated BIS-11, this 



 42 

version was found more reliable than the original BIS-11. The abbreviated BIS-11 version is 

listed in Appendix E. This, however, meant that the previously established guidelines towards 

the interpretation of the score were now irrelevant. The identification of the extreme cases of 

impulsiveness were then derived statistically using the 1,5 IQR rule. Thus, despite using the 

original BIS-11 30 item set for the data collection, the data analysis calculated the 

impulsiveness using the abbreviated BIS-11 developed by Coutlee et al. (2014). This 

adaptation was easily made, as it simply entailed sorting out irrelevant items. In the context of 

the data analysis, this score is referred to as “Total BIS score”. 

 

4.8 Data analysis 

The data was prepared by removing outliers based on various criteria. Cases in which a 

substantial amount of time were spent (longer than 30 minutes) on completing the survey from 

start to finish were excluded, as this was assumed a sign of high amounts of distraction or 

longer in-between breaks during the questionnaire. These imposed a threat to the priming 

effect, as breaks and/or distractions might possibly have taken away focus from the priming 

effect before the participant finished the MCQ section of the experiment. While this was only 

a problem if the breaks occurred before completing the MCQ section, the timing of the survey 

did not allow to see precisely when breaks or distractions may have occurred, and longer 

duration times therefore came be a sign that the priming effect had likely been compromised. 

For the total BIS score and time MCQ parameters, outliers were identified based on the 

1,5 IQR rule using JMP in which participants that fell outside this interval were excluded. 

Potential outliers pertaining to discount rates were identified using the accessible computations 

of consistency scores as commended by Kaplan et al. (2014). Participants whose scores 

revealed less than 75% overall consistency were excluded, as these were signs of distractions 

or lack of attention to the MCQ questions during the survey (Kaplan et al., 2014; Gray et al., 

2016). The screening process for outliers was thus fairly strict and resulted in the removal of a 

total of 21 outliers, bringing the number of observations down from 148 to 127. 

The data analysis process consisted of descriptive analyses and three One-way ANOVA 

analyses pertaining to 1) the total BIS score (as the control variable), 2) the discount rates 

(dependent variable), 3) the time spent on the MCQ (dependent variable). Before any ANOVA 

test, assumptions were checked to ensure the reliability of the ANOVA tests. The normality of 

the distributions was checked by conducting a Shapiro-Wilk test, supported by Q-Q plots and 

histograms in some cases. In all cases, the residual plots were used for model checking rather 



 43 

than the raw data, as this has been argued a more reliable approach (Kozak & Piepho, 2017). 

Homogeneity of variances were determined by conducting Bartlett tests. 

An initial ANOVA test of the BIS scores across groups were performed in order to 

compare and control for impulsiveness across groups and ensure comparability. In the case no 

significant differences in BIS score across the groups were found, the sample groups were 

assumed similar enough to progress with the analysis of the dependent variables. Two One-

way ANOVA tests were then performed to compare the effect of priming on discount rates and 

MCQ time, respectively.  

For the testing of discount rates, the geometric mean of the individual’s k-value was 

used as to avoid underweighting the smaller k-values (Kirby et al, 1999; Gray et al., 2016). As 

the distribution of k-values tends to be positively skewed, natural logarithmic transformations 

were conducted to obtain an approximate Gaussian normal distribution (Kaplan et al., 2014). 

The transformations were calculated using the computational tool provided by Kaplan et al. 

(2014), which provided the estimations of an overall k, small k, medium k, large k and 

geomeans of k, including both 10-base and natural log-transformations of the data (of which 

the natural log was chosen). As a follow-up analysis of the ANOVA tests of the two dependent 

variables, Tukey post hoc tests were completed to infer the direction of a possible trend. An 

alpha level of .05 was used for all tests. 

After the main analysis, an additional exploratory analysis was conducted in order to 

investigate other, possibly overlooked effects on the discount rate. While the main analysis 

treated the Geomean k as the dependent variable, the data produced by the MCQ measure also 

allowed for an analysis of variance of each size of the k-value: small k, medium k and large k. 

In other words, the exploratory analysis investigated whether the constructed priming condition 

had a greater effect on one specific dimension of the behavioral choice pattern (one point on 

the individuals discount function), and thus whether the priming effect had more potential to 

change the participants valuation of small, medium or larger rewards. As such, the exploratory 

analysis consisted of an additional three One-way ANOVA analyses and Tukey post-hoc tests. 

 

5. Results 

After eliminating outliers, the sample size consisted of a total of 127 samples. Each group was 

about equal size to one another with the largest group being NTF (47 samples), followed by PF 

(41) and FF (39). All groups were distributed similarly in terms of gender with a close to 50% 

split across all groups. PF had 46% males and 54% females, FF had 49% males and 51% 
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females and NTF had 53% males and 47% females. The age was mainly centered around 18–

24-year-olds and 25–34-year-olds. For the PF group, 20% of participants were in the age group 

of 18-24, while 66% were between 25-34 years.  The FF group had the greatest amount of 18-

24-year-olds of 38%, while 25-34-year-olds took up 51%. Similarly did the NTF group report 

a substantial percentage of 18-24-year-olds (34%) and 24-35-year-olds (55%). It is assumed 

that respondents within these two age intervals ranged closer around the age of 22-30 as the 

data collection mainly recruited participants via social communication channels in which 

people in their 20’s were likely predominant. This suggests an even stronger similarity in age 

across the two dominating intervals. Full overview of the distribution of demographics can be 

found in Table 1. 

 
Table 1: Distribution of Demographics Across Condition Groups 

Distribution of Demographics Across Condition Groups 

 Present Future None All groups 

Sample size 41 32% 39 31% 47 37% 127 100% 

Gender         
Male 19 46% 19 49% 25 53% 63 50% 

Female 22 54% 20 51% 22 47% 64 50% 

They / Other 0 0% 0 0% 0 0% 0 0% 

Prefer not to say 0 0% 0 0% 0 0% 0 0% 

Age         
Under 18 1 2% 0 0% 0 0% 1 1% 

18-24 8 20% 15 38% 16 34% 39 31% 

25-34 27 66% 20 51% 26 55% 73 57% 

35-44 4 10% 3 8% 5 11% 12 9% 

45-54 1 2% 0 0% 0 0% 1 1% 

55-64 0 0% 1 3% 0 0% 1 1% 

65-74 0 0% 0 0% 0 0% 0 0% 

75-85 0 0% 0 0% 0 0% 0 0% 

85+ 0 0% 0 0% 0 0% 0 0% 

Prefer not to say 0 0% 0 0% 0 0% 0 0% 

 

 

5.1 Total BIS Scores 

5.1.1 Descriptive statistics  

The total mean across all sample groups for the total BIS score was 26.18. Between sample 

groups, the PF group had the lowest impulsiveness mean (25.29) followed by the FF group 

(26.39) and NTF group (26.79). The same tendency could be seen in the median, in which the 

PF group had the lowest (25), again followed by the FF group (27) and the NTF group (28). 
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The NTF group had the highest standard deviation (5.88) and were the most dispersed which 

was also reflected in the IQR being the highest (9). By contrast, the FF sample were the least 

dispersed (SD = 4.62) with the lowest IQR (6). The skewness statistics were close to zero and 

slightly negative for all sample groups indicating that the distributions were not very skewed 

in any of the cases. The PF group was the most negatively skewed (-0.16), meaning the 

distribution was generally towards the higher impulsiveness scores. Kurtosis were also slightly 

negative for all groups which and thus slightly flatter than the normal distribution. The PF 

group also constituted the most extreme case with a kurtosis of -0.41. However, it is worth 

noting that all of the distributions had a skewness and kurtosis close to zero, inferring that none 

diverged largely from the normal distribution. See Table 2 for a full overview of the descriptive 

statistics. 

 

 

 

5.1.2 Test of assumptions 

Before progressing with the One-way ANOVA analysis, assumptions of normality and 

homogeneity of variances were checked for the total BIS scores. A Shapiro-Wilk test of the 

total BIS score residuals reported all insignificant p-values for all groups with remarkably high 

values for each of them. Table 3 provides an overview of the W statistics and p-values for all 

the sample groups. Based on the results, we inferred that the distributions of total BIS scores 

were normally distributed for all groups and that the assumption of normality was upheld for 

all samples. For the Bartlett test, our software computed an insignificant p-value (F(2) = 1.35, 

p = .26), thereby informing us the variances across samples were indeed homogenous, and that 

assumption of equal variances were also upheld. See Table 4 for overview.  

 

 

Table 2:  Descriptive Statistics, Total BIS Scores 

Descriptive Statistics, Total BIS Scores 

Condition n Mean Std. Dev Median IQR Min Max Skewness Kurtosis 

Present 41 25.29 4.93   25 8 14 34 -0.16 -0.41 

Future 39 26.39 4.62 27 6 16 36 -0.10 -0.06 

None 47 26.79 5.88 28 9 13 40 -0.04 -0.37 

Total 127 26.18 5.21 26 8 13 40 -0.04 -0.24 
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Table 3: Shapiro-Wilk analysis, Total BIS Score residuals 

Shapiro-Wilk analysis, Total BIS Score residuals 

Condition W Sig. 

Present 0.9813 0.7230 

Future 0.9875 0.9364 

None 0.9892 0.9386 

 

 

 

 
Table 4: Bartlett test of equal variances. Total BIS Score 

Bartlett test of equal variances. Total BIS Score 

 F  df Sig. 

1.3479 2 0.2598 

 

 

5.1.3 One-way ANOVA 

Lastly, a One-way ANOVA test of the total BIS score was performed in order to investigate 

potential significant differences in impulsiveness across the three groups. The One-way 

ANOVA test showed that the main effects of priming on total BIS score was insignificant, 

F(2,126) = .94, p = .39. As such, it appeared that the sample groups did not significantly differ 

in the total BIS score, and that the groups thus had similar levels of impulsiveness.  

 

 

 

 

 

 

 

 

 

Table 5:  One-Way Analysis of Variance of Total BIS Score by Priming Condition 

One-Way Analysis of Variance of Total BIS Score by Priming Condition 

Source DF Sum of Squares Mean of Squares F Sig. 

Between groups 2 51.24 25.62 0.9423 0.3925 

Within groups 124 3371.59 27.19   

Total 126 3422.83    
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Figure 3: One-way ANOVA analysis graph, Total BIS Score by Priming Condition 

One-way ANOVA analysis graph, Total BIS Score by Priming Condition 

 

 

 

Based on the demographic distribution of participants and the BIS control variable analysis, 

approximate equality of sample sizes was therefore assumed, which allowed for additional 

statistical analysis of discount rates and MCQ time by priming conditions respectively. 

 

5.2 Discount rates 

5.2.1 Descriptive statistics 

As already stated, the discount rates were log transformed to better fit a normal distribution for 

the use of statistical testing. Note that lower numbers of ln Geomean k infers lower discount 

rates. As a guide, it can be noted that the ln Geomean k-value of -8.75 constitutes the lowest 

possible discount rate of the MCQ scheme equal to k = 0.00016 in which nearly only LDR 

choices were made. At the other end of the spectrum is the ln Geomean k-value of -1.39 as the 

highest possible value, indicative of a discount rate of k = 0.25 in which almost only SIR 

choices were made. 

 The descriptive statistics showed that the FF group had the highest mean (-5.30) as well 

as median (-4.94). This sample group also had the lowest dispersion with a standard deviation 

of 1.63 and IQR of 2.14. In addition, the FF group was the most negatively skewed amongst 

the three (-0.18). Taken together, this infers that the FF group gravitated towards higher 

discount rates and that this group was more similar in its scoring of discount rates. Contrarily, 

the NTF group had the lowest mean (-5.75) and median (-5.85), but was also the most dispersed 

group, with the lowest minimum observation (-8.75) and highest maximum observation (-
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1.39). The NTF group was the only positively skewed distribution and thus had the greatest 

gravitation towards the lower discount rates. The PF group had a higher mean (-5.63) and 

median (-5.54) than the NTF group, yet lower than the FF group. The PF sample, however, had 

the highest IQR (3.38) and the lowest kurtosis (-1.1), revealing that the PF distribution was the 

flattest among the three with the highest spread amongst the middle values. 

 

 

5.2.2 Test of assumptions 

From the Shapiro-Wilk results it appeared that normality of the ln Geomean of k differed 

considerably across the groups as seen in Table 7. While the p-value for FF and NTF group 

were insignificant, the PF group had a significant p-value (W = .94, p = .04), indicating that the 

logarithmic k-values for this group were not normally distributed. Histograms and Q-Q plots 

were done in order to examine the violation of normality graphically. Figure 4a-c displays 

histograms and Q-Q plots for each sample distribution. Upon examination, the Q-Q plot 

indicated a divergence from normality in the PF sample due to an overweight of participants 

with lower discount rates. A similar tendency could be detected in the NTF sample, despite the 

p-value being insignificant (W = 0.96, p = .09). This is somewhat to be expected as the 

distribution of discount rates tends to be highly positively skewed (Kaplan et al, 2014; Gray et 

al, 2016). A logarithmic transformation can adjust for this tendency, however, might not result 

in a perfectly symmetric distribution if severely skewed (Feng, Wan, Lu, Chen, Le and Tu, 

2014). Despite that the p-value for the PF was significant, the Q-Q plot and histogram was 

found to indicate near-normality in the observations. The analysis therefore continued on the 

note that unless the violations of normality are extreme, statistical tests are usually robust 

enough to provide accurate results (Öztuna, Elhan & Tüccar, 2006). 

 

Table 6:  Descriptive Statistics, ln Geomean k 

Descriptive Statistics, ln Geomean k 

Condition n Mean Std. Dev Median IQR Min Max Skewness Kurtosis 

Present 41 -5.63 1.98  -5.54 3.38 -8.75 -2.44 -0.13 -1.1 

Future 39 -5.30 1.63 -4.94 2.14 -8.75 -2.14 -0.18 -0.18 

None 47 -5.75 2.03 -5.85 2.45 -8.75 -1.39 0.24 -0.62 

Total 127 -5.58 1.89 -5.53 2.61 -8.75 -1.39 -0.03 -0.74 
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Figure 4a: PF: Q-Q plot and histogram Figure 4b: FF: Q-Q plot and histogram Figure 4c: NTF: Q-Q plots and histogram 

PF: Q-Q plot and histogram FF: Q-Q plot and histogram NTF: Q-Q plots and histogram 

 
 

 

   

Note. Figure 4(a-c) of plotted residuals of ln Geomean k 

 

For the following test of homogeneity of variances, it was found that variances were equal with 

an insignificant p-value of .3441 (Table 8). As such, we argue that both the assumption of 

normality and equal variances were proven strong enough to progress with the analysis and 

conduct the One-way ANOVA test for the discount rates. 

 
Table 8: Bartlett test of equal variances, ln Geomean k 

Bartlett test of equal variances, ln Geomean k 

F df Sig. 

1.0669 2 0.3441 

 

 

 

Table 7: Shapiro-Wilk analysis, ln Geomean k residuals 

Shapiro-Wilk analysis, ln Geomean k residuals 

Condition W Sig. 

Present 0.9437 0.0423 

Future 0.9801 0.7074 

None 0.9577 0.0872 
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5.2.3 One-way analysis of variance and post hoc test 

The one-way analysis of variance showed that the main effect of priming on the ln Geomean 

of discount rate was insignificant, F(2, 124) = .6187, p = .5403. The null hypothesis stating 

there were no significant differences in the mean across groups was therefore retained. Despite 

the largely insignificant results in the one-way analysis of variance, a post hoc Tukey-HSD test 

was nevertheless performed to further investigate the data. Not in any of the comparisons did 

the Tukey analysis report significant p-values. The biggest difference between the samples 

weas found between the FF group and NTF group comparison, which therefore also had the 

lowest p-value (p = .52). The FF group and PF group differed slightly less (p = .72), while only 

marginal difference was found between the PF group and NTF group (p = .95).  Yet, all p-

values of the Tukey-HSD analysis were largely insignificant, and it is therefore assumed that 

no differences exist. Table 9 provides a summary of all group comparisons.  

 

 

 
Figure 5: One-way ANOVA analysis graph, ln Geomean k by Priming Condition 

One-way ANOVA analysis graph, ln Geomean k by Priming Condition 

 
 

Table 9: One-Way Analysis of Variance of ln Geomean k by Priming Condition 

One-Way Analysis of Variance of ln Geomean k by Priming Condition 

Source DF Sum of Squares Mean of Squares F Sig. 

Between groups 2 4.47 2.24 0.6187 0.5403 

Within groups 124 447.99 3.61   

Total 126 452.46    
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Table 10: Tukey-HSD Post Hoc Analysis, ln Geomean k 

Tukey-HSD Post Hoc Analysis, ln Geomean k 

Level – Level Difference Std Err Dif Lower CL Upper CL Sig. 

Future None 0.4479 0.4117  -0.5287 1.4246 0.5233 

Future Present 0.3285 0.4252  -0.6801 1.3370 0.7205 

Present None 0.1195 0.4062  -0.8441 1.0830 0.9535 

 

5.3 Time MCQ 

5.3.1 Descriptive Statistics 

As stated previously, observations for Time MCQ were noted in decimal minutes. This means, 

for example, that the mean for FF condition of 3.25 translates to 3 minutes and 15 seconds. 

This was highest amount of time spent on average across groups (M = 3.25, SD = 1.29). The 

least amount of time spent on average was detected in the PF condition (M = 2,71, SD = 1.14) 

which also formed the most positively skewed distribution (0,59) towards the lower time 

values. The NTF sample had an average MCQ time in between the other conditions (M = 2,76, 

SD = 1,23), and was also midst the two groups in terms of positive skewness (0,49). While the 

FF sample distribution was the least positively skewed, and thereby gravitated the most towards 

higher time values, it also had the highest dispersion with a standard deviation of 1.29 and the 

greatest spread of middle values (IQR = 3,19). Not surprisingly, the FF sample distribution was 

therefore also the flattest with a kurtosis of -0,68. 

 

 

 

 

Table 11: Descriptive Statistics, Time MCQ 

Descriptive Statistics, Time MCQ 

Condition n Mean Std. Dev Median IQR Min Max Skewness Kurtosis 

Present 41 2.71 1.14  2.46 1.58 0.81 5.05 0.59 -0.40 

Future 39 3.25 1.29 3.19 2.02 1.06 5.72 0.21 -0.68 

None 47 2.76 1.23 2.61 1.96 0.64 6.19 0.49 -0.03 

Total 127 2.89 1.24 2.76 1.72 0.64 6.19 0.44 -0.44 
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5.3.2 Test of assumptions 

All p-values for the Shapiro-Wilk test returned insignificant (p > .05), and we therefore retained 

the null hypothesis for all conditions that claim the sample is normally distributed. The PF 

sample had a noticeably low p-value (p = .06) and thus scored close to the significance level 

of .05. Table 12 shows the p-value for the different sample groups testing for normality. By 

examining the Q-Q plot and histogram for the PF sample, it appeared that the noticeably low 

p-value of the group likely stemmed from a relatively large number of participants with low 

time scores within this sample, causing the shape of the distribution to be less normally 

distributed. Despite this trend, it was noted that the p-value of .06 was, in fact, insignificant, 

and the assumption of normality is thus said to be upheld for all sample groups. 

 

Table 12: Shapiro-Wilk analysis, Time MCQ residuals 

Shapiro-Wilk analysis, Time MCQ residuals 

Condition W Sig. 

Present 0.9473 0.056 

Future 0.9706 0.3922 

None 0.9739 0.3704 

 

 
Figure 6a: PF: Q-Q plot and histogram Figure 6b: FF: Q-Q plot and histogram Figure 6c: NTF: Q-Q plot and histogram 

PF: Q-Q plot and histogram FF: Q-Q plot and histogram NTF: Q-Q plot and histogram 

 
 

 

   

Note. Figure 6(a-c) of plotted residuals of Time MCQ 
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Next, the assumption of equal variances was tested. A Bartlett test reported a p-value of .74 

(see Table 13), meaning the null hypothesis is retained and that variances are equal across the 

sample groups. On that note, it is claimed that the assumption of normality and homogeneity 

of variance are also true for the dependent variable, Time MCQ, and that the following One-

way ANOVA of Time MCQ would be fairly reliable. 

 
Table 13: Bartlett test of equal variances, Time MCQ 

Bartlett test of equal variances, Time MCQ 

F df Sig. 

0.2975 2 0.7427 

 

 

5.3.3 One-way analysis of variance and post hoc test 

A One-way ANOVA was conducted to compare the effect of temporal priming on time spent 

on the MCQ section. Results of the one-way analysis of variances indicated an insignificant 

difference in time between the groups F(2, 124) = 2.45, p = .09 from an alpha level of .05. 

While insignificant, it is argued that a p-value this low (below the alpha level of .10) may still 

possibly infer a trend. A post hoc Tukey-HSD analysis was performed to investigate the trend 

more thoroughly (Table 15). Of all comparisons, the FF group and the PF reported the highest 

difference (p = .12), followed by the FF group versus the NTF group (p = .15). The PF group 

and NTF group were vastly similar and reported a marginal difference (p = .98). In other words, 

the FF condition group differed the most in Time MCQ from both the PF and NTF group, 

which were close. Figure 7 visualizes the trend. 

 

 

 

 

 

 

Table 14:  One-Way Analysis of Variance of Time MCQ by Priming Condition 

One-Way Analysis of Variance of Time MCQ by Priming Condition 

Source DF Sum of Squares Mean of Squares F Sig. 

Between groups 2 7.31 3.65 2.4485 0.0906 

Within groups 124 185.09 1.49   

Total 126 192.39    
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Figure 7: One-way ANOVA analysis graph, Time MCQ by Priming Condition 

One-way ANOVA analysis graph, Time MCQ by Priming Condition 

 

 

 
Table 15: Tukey-HSD Post Hoc Analysis, Time MCQ 

Tukey-HSD Post Hoc Analysis, Time MCQ 

Level – Level Difference Std Err Dif Lower CL Upper CL p 

Future Present 0.5447 0.27  -0.1036 1.1930 0.1181 

Future None 0.495 0.27  -0.1328 1.1227 0.1516 

None Present 0.0498 0.26  -0.5696 0.6691 0.9802 

 

 

5.4 Exploratory Analysis 

While the main analysis found that the effect of priming on the ln Geomean of k was largely 

insignificant, the exploratory analysis questioned whether results would differ in case for each 

grouping of the k-values. The exploratory analysis therefore set out to investigate whether 

significant differences in means could be detected between the groups for each size of the k-

values: small k, medium k and large k. Like with the Geomean k, all groupings of k-values 

underwent natural log transformations to allow data to be used for statistical testing. 

 

5.4.1 Small k-values 

The assumption of normality was checked first. The Shapiro-Wilk test reported clear 

significant values for all conditions p < .05 (see Table 16), and it can therefore be concluded 

that the sample was not normally distributed. This means that the reliability of the following 
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ANOVA test may be compromised. The Bartlett reported an insignificant p-value of .73, 

inferring variances were however equal (Table 17). 

 

Table 16: Shapiro-Wilk analysis, ln Small k residuals 

Shapiro-Wilk analysis, ln Small k residuals 

Condition W Sig. 

Present 0.9264 0.0110 

Future 0.9398 0.0375 

None 0.9455 0.0290 

 
Table 17: Bartlett test of equal variances, ln Small k 

Bartlett test of equal variances, ln Small k 

F df Sig. 

0.3116 2 0.7323 

 

 

As this analysis was exploratory, an ANOVA analysis was nevertheless conducted despite the 

violation of normality. The one way analysis of variance showed the main effect of priming on 

ln Small k was insignificant F(2, 124) = 0.4753, p = .63. The follow-up Tukey analysis reported 

no significant results in any of the comparisons (p > .05). The lowest p-value of all 

comparisons, and thereby perhaps the biggest potential for difference was found between the 

FF group and the NTF group. However, it stressed that all p-values were in fact insignificant, 

and that ANOVA test was generally unreliable. 

 

 

 

 

 

Table 18: One-Way Analysis of Variance of ln Small k by Priming Condition 

One-Way Analysis of Variance of ln Small k by Priming Condition 

Source DF Sum of Squares Mean of Squares F Sig. 

Between groups 2 3.95 1.97 0.4753 0.6228 

Within groups 124 514.94 4.15   

Total 126 518.89    
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Figure 8: One-way ANOVA analysis graph, ln Small k by Priming Condition 

One-way ANOVA analysis graph, ln Small k by Priming Condition 

 

 

 
Table 19: Tukey-HSD Post Hoc Analysis, ln Small k  

Tukey-HSD Post Hoc Analysis, ln Small k 

Level – Level Difference Std Err Dif Lower CL Upper CL p 

Future None 0.4299 0.44 -0.6172 1.4770 0.5947 

Future Present 0.2521 0.46 -0.8292 1.3334 0.8451 

None Present 0.1778 0.44 -0.8553 1.2109 0.9123 

 

 

5.4.2 Medium k-values 

From the Shapiro-Wilk test it was found that the NTF sample distribution had a significant p-

value (W = .94, p = .02), indicating the sample was not normally distributed. By contrast, the 

FF sample group reported an insignificant p-value, (W = .96, p = .20) for which the null 

hypothesis stating the population is normally distributed was retained. Similarly, the PF group 

also returned an insignificant p-value, however by a margin (W = .94, p = .051). Regardless, 

concerns can be raised about the overall reliability of the following ANOVA test as this reflects 

a slightly moderate violation of the assumption of normality. The Bartlett test of homogeneity 

of variance computed an insignificant p-value, F(2) = 1.41, p = 0.24, and it was thus inferred 

that the assumption of equal variances were upheld. 
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Table 20: Shapiro-Wilk analysis, ln Medium k residuals 

Shapiro-Wilk analysis, ln Medium k residuals 

Condition W Sig. 

Present 0.9460 0.0508 

Future 0.9614 0.1978 

None 0.9428 0.0228 

 
Table 21: Bartlett test of equal variances, ln Medium k 

Bartlett test of equal variances, ln Medium k 

F df Sig. 

1.4104 2 0.2441 

 

 

 

The One-way ANOVA showed that the main effect of priming on ln Medium k was 

insignificant, F(2, 124) = .46, p = .63, and the null hypothesis of equal means of ln Medium k 

was retained. Neither did the post hoc Tukey test return any significant values for any group 

comparison. The smallest p-value (p = .62) was found for the FF versus NTF group 

comparison, in which the highest potential for a possible difference might lie. Yet, the smallest 

p-value was still largely insignificant. 

 

 

 

 

Table 22: One-Way Analysis of Variance of ln Medium k by Priming Condition 

One-Way Analysis of Variance of ln Medium k by Priming Condition 

Source DF Sum of Squares Mean of Squares F Sig. 

Between groups 2 3.57 1.79 0.4630 0.6304 

Within groups 124 478.15 3.86   

Total 126 481.72    
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Table 23: Tukey-HSD Post Hoc Analysis, ln Medium k 

Tukey-HSD Post Hoc Analysis, ln Medium k 

Level – Level Difference Std Err Dif Lower CL Upper CL p 

Future None 0.4007 0.43 -0.6083 1.4097 0.6148 

Future Present 0.2923 0.43 -0.7496 1.3343 0.7839 

None Present 0.1084 0.42 -0.8871 1.1038 0.9639 

 

 

5.4.3 Large k-values 

Lastly, an analysis of the ln Large k was performed. The initial Shapiro-Wilk test computed 

highly significant p-values for all sample distributions, and it was therefore concluded that the 

distributions were not normally distributed. This means that the assumption of normality could 

not be justified, and that the following ANOVA test was less reliable. For the test of equal 

variances an insignificant p-value of .16 was calculated, and the assumption of homogeneity 

of variances was considered upheld. 

 

 

 

 

 

Figure 9: One-way ANOVA analysis graph, ln Medium k by Priming Condition 

One-way ANOVA analysis graph, ln Medium k by Priming Condition 
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Table 24: Shapiro-Wilk analysis, ln Large k residuals 

Shapiro-Wilk analysis, ln Large k residuals 

Condition W Sig. 

Present 0.9095 0.0032 

Future 0.9339 0.0240 

None 0.9227 0.0040 

 

 
Table 25: Bartlett test of equal variances, ln Large k 

Bartlett test of equal variances, ln Large k 

F df Sig. 

1.8034 2 0.1647 

 

 

Next, a One-way ANOVA test was conducted to test the main effect of priming on ln Large k. 

The analysis of variance showed that the main effect was insignificant, F(2, 124) = .90, p = 

.41. It was therefore assumed that no differences exist between the different groups’ means of 

ln Large k. However, it is worth noting that across all sizes of k-values, the effect of priming 

on ln Large k were the closest to significant. The follow-up Tukey analysis also, not 

surprisingly, computed insignificant p-values for all comparisons. Of the comparisons, the FF 

group versus the NTF group had the largest difference and thus the lowest p-value of .42. 

 

 

 

 

 

 

 

 

Table 26: One-Way Analysis of Variance of ln Large k by Priming Condition 

One-Way Analysis of Variance of ln Large k by Priming Condition 

Source DF Sum of Squares Mean of Squares F Sig. 

Between groups 2 6.33 3.16 0.8952 0.4112 

Within groups 124 438.30 3.54   

Total 126 444.63    
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Figure 10: One-way ANOVA analysis graph, ln Large k by Priming Condition 

One-way ANOVA analysis graph, ln Large k by Priming Condition 

 

 

 
Table 27: Tukey-HSD Post Hoc Analysis, ln Large k 

Tukey-HSD Post Hoc Analysis, ln Large k 

Level – Level Difference Std Err Dif Lower CL Upper CL p 

Future None 0.5132 0.41 -0.4529 1.4792 0.4204 

Future Present 0.441 0.42 -0.5566 1.4385 0.5478 

None Present 0.0722 0.40 -0.8809 1.0253 0.9823 

 

 

 

6. Discussion 

6.1 Interpretation of results 

6.1.1 Restate of the hypotheses and results 

For the purpose of ensuring the internal validity, a hypothesis was formulated in order to test 

whether the groups were significantly different in impulsiveness scores. This served to ensure 

that the effect of priming could not simply be ascribed interindividual differences between the 

groups. The hypotheses were stated as follows: 

 

H03: There is no difference in the mean of total BIS score among all groups. 

HA3: At least two of the group means are different. 
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As can be seen in Table 5, the result was insignificant, meaning that the null hypothesis was 

retained. In other words, there was no evidence that at least two of the group means were 

different, implying that there were no significant differences in impulsivity levels across the 

groups. This suggests that potential main effects cannot directly be ascribed interindividual 

trait differences and served as a great starting point for the further analysis of the main effects. 

 

For the hypotheses of the first main effect, the discount rate (k), it was stated: 

 

H01: There is no difference in the mean of discount rates among all groups. 

HA1: At least two of the group means are different. 

 

The One-way ANOVA test showed the results were insignificant. The null hypothesis was 

therefore retained, implying that the priming condition had no significant effect on the discount 

rates across groups. Similarly, the post hoc test computed no significant values to infer a 

difference in the mean discount rate between groups.  

 

The hypotheses of the second main effect, the decision duration (Time MCQ) was formulated 

as follows: 

 

H02: There is no difference in the mean of discount rates among all groups. 

HA2: At least two of the group means are different. 

 

Again, the One-way ANOVA test computed an insignificant value (p = .09). Correspondingly, 

the null hypothesis was retained, and there is no evidence that the priming condition had an 

effect on decision duration. The same was the case for the post hoc analysis which also revealed 

insignificant differences in Time MCQ across groups. 

 After testing for the main effects, an additional exploratory analysis was conducted, 

testing for significant differences in the dependent variable, k, when grouped into small, big or 

large k-values. This analysis allowed to examine whether the groups showed different delay 

discounting behavior depending on the size of the larger, delayed reward (LDR). These were 

tested through One-way ANOVA, and also produced entirely insignificant p-values. 

In all cases, the analysis therefore computed a null result, meaning that the study can 

neither prove the existence of an effect, nor is it allowed to claim that no effect exists (Krauth, 

2000: 23). Put differently, the results do not allow any conclusions. This is due to the fact that 
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we can never rule out the possibility that we might prove the existence of an effect if the sample 

size is large enough (Krauth, 2000). It is therefore stressed that the following reflection on 

results remains highly hypothetical, as the existence of an effect is essentially unknown. 

 

6.1.2 Reflections on results 

While the p-value for the first main effect on discount rates was rather large (p = .54), the 

analysis of the second main effect, the decision duration, revealed a notably lower p-value (p 

= .09). This is a trend level result and may imply that a greater sample size might have been 

able to produce a significant p-value, even though further research is needed to test this. 

When looking at the Tukey post hoc test for Time MCQ, there was a considerable 

difference between the p-values for each group comparison. As it appeared, the Tukey analysis 

suggested that the NTF’s and PF group’s means were near equal with a high p-value of .98. 

This implies that the effect of the PF condition on decision duration was essentially the same 

as employing no prime at all.  

Exposing the participants to the future focus priming condition, however, seemed to 

some extent result in prolonging of the average decision duration. From a theoretical 

standpoint, this presents an interesting point; by prior literature, it was hypothesized that the 

short-sighted goal behavior could be associated with the lower level, automatic brain processes. 

This led to the assumption that short-sighted goals (the preference for immediate outcomes) 

reflect the dominant goal in an intertemporal choice problem, and that motivating short-sighted 

behavior would lower decision conflict, thereby decreasing time MCQ. However, judging from 

the Tukey post hoc analysis, it appeared that the PF priming condition did not influence 

decision duration, either as a result of a poorly designed prime, or the fact that no such prime 

effect exists. One could also question whether it is possible to prime a dominant goal to become 

more dominant, which was essentially posited prior to the analysis. Suppose not, the lack of 

effect of the PF condition may, then, be due to the fact that one cannot enhance predisposed 

behavior, only confirm it. This would explain the similar results between the PF and NTF 

group, because in both cases it is assumed that the short-sighted behavior is at default. 

For the future priming condition, it would seem that priming stimulus for activating the 

long-term goal may have been somewhat successful, resulting in increased decision duration 

for the FF group. Thus, one may infer from the results that priming for future outcomes may 

somewhat have the ability to recruit more of the higher-level processes and increase decision 

conflict, resulting in longer decision duration. Again, still keeping in mind that these were all 

null results, one may argue that the most potential for priming lies within enhancing far-sighted 
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behavior in intertemporal choice. However, this can still be questioned, as the priming effect 

on discount rate was far from significant. Even if a future focus priming condition may enhance 

decision duration, the likelihood that it is also going to alter the choice selection (as reflected 

in the discount rate) is rather low, at least by the looks of these results. Suppose that no priming 

effect on decision duration or discount rates exist, it may be inferred either that 1) the priming 

was poorly designed and thus did not work, or 2) the underlying assumptions of goal system 

theory are wrong, meaning we cannot prime behavior in the suspected way (but another way 

might work), 3) the effect of priming is, in reality, marginal, again supporting the idea that 

discounts are stable, and delay-related impulsive behavior is dominantly determined by traits, 

or lastly 4) all of the above. As such, the current study may lead to more questions than answers. 

In the exploratory analysis, it appeared that the p-values were high for all sizes of the 

k-value, suggesting that no priming effect on the discount rates exists, even when these were 

grouped by their size. From prior literature, it is known that people tend to discount smaller 

rewards more steeply than larger rewards (Sellitto et al., 2011). This also seemed to be the case 

in this study, no matter the priming condition. Between small k, medium k, and large k the 

lowest p-value, and thus the greatest difference across groups, pertained to the largest k. Thus, 

if any effect of priming exists, it would seem more likely to have the greatest impact on the 

larger k-values. In other words, the between group difference was greatest for the choice 

questions that featured the largest, delayed rewards (LDR). However, surprisingly, it appeared 

that for every value of k, the FF group diverged the most, but in the opposite direction as 

predicted. As such, it was expected that the FF priming condition would result in lower discount 

rates compared to the PF and NTF group, and therefore less discounting. Yet, it appeared that 

the FF group, in fact, discounted future outcomes the most, and therefore was the most 

impulsive.  

On the face of it, we observe two rather contradictory results; for the dependent variable 

time MCQ, the FF priming condition indicated a potential effect on decision duration, in which 

FF priming seemed somewhat capable of motivating long-sighted goals and hence increase 

decision conflict. However, by the looks of the discount rate, the FF priming did not work as 

to lower delay discounting, suggesting the prime did not motivate long-sighted behavior, or 

maybe even the opposite. Still, the p-value for the effect of priming on the discount rate was 

substantially larger than the p-value for the effect on time MCQ, perhaps implying that the 

interpretation pertaining to a manipulation of decision duration may be more valid. 

 Regardless of how we might understand the effect, it seemed in all cases that the FF 

group differed the most. It may therefore be argued that of the different treatment conditions, 
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the future focus stimulus had the most impact, and thus the greatest potential for priming. Yet, 

the null results infer that it generally seems is more probable that none of the priming conditions 

were able to manipulate behavior. 

 

6.2 Discussion of Implications 

6.2.1 Theoretical Implications 

Given that the statistical tests led to null results, this study did not prove the existence of a 

priming effect on decision duration and discount rates. Suppose this reflects reality and indeed 

no effect of priming exists, we may present several theoretical implications.  

Prior literature suggested that the psychological goals could be activated through 

priming by inducing feelings of loss (sadness) versus gains (pride) (Lerner et al., 2013; Lerner 

et al., 2015; Liu et al, 2012; Shimoni et al. 2019). Secondly, it was suggested that a brief 

priming task exposing participants to words associated with different temporal goals could 

influence intertemporal decision making (Sheffer et al., 2016), and that both affect, and 

temporal focus could active short-term and long-term goals, respectively. The current study, 

however, was not able to produce results consistent with these suggestions. 

At most, a possible effect of priming could be suggested towards the decision duration. 

It would seem that enhancing people’s mental representations of long-term desired end-state 

could potentially lead to more careful thought but would ultimately not change their decision 

outcome. Still, what seems evident is that priming to induce or reduce delay discounting does 

not easily alter intertemporal choice decisions, and that the effect of priming may be marginal, 

if existent. The current research, therefore, may provide more support to the traditional 

economic interpretation of intertemporal choice behavior, suggesting that discount rates are 

rather stable (Hall et al, 2015; Samuelson, 1937). Following this logic, the observed variance 

on delay-related impulsive behavior may primarily exist inter-individually, rather than cross-

situationally. However, as the statistical power of the current study was low, it is stressed that 

more research is needed to determine the relative effect of both trait and state differences on 

intertemporal choice. 

 Moreover, this study may challenge the assumptions of prior goal priming literature 

and the focus on affective states as a determinant of behavior. Thus, affect may not be as 

influential in decision making as suggested or may only be considerably influential when 

emotions are intense. This would be in line with Metcalfe & Mischel’s (1999) interpretation of 

the dynamic interaction between the hot and the cool system. More particularly, it was posited 
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that under immense stress, the hot system would become dominant, but at lower levels of stress, 

the cool system is first potentiated (perhaps at levels which are better labelled as arousal) 

(Metcalfe & Jacobs, 1998; Metcalfe & Mischel, 1999). This would argue that emotions are in 

fact related to behavior, but that deviations from one’s stable choice preference would likely 

only occur if the cool system was considerably overturned by a stress response. This does not 

exclude the possibility that intertemporal choice is influenced by emotions but may emphasize 

that intertemporal decisions are not easily affected by subtle changes in mood, or by brief 

priming from a filler task.  

 Suppose that subtle changes in affect does indeed impact choice behavior, the null 

results of this study may instead challenge whether pride and sadness constitute the right target 

for prime. From prior literature, it was assumed that sadness would activate a so-called implicit 

goal of reward replacement, leading to more myopic behavior in financial decisions (Lerner et 

al., 2013). Yet, the current results are not consistent with these findings. In other studies of 

sadness, it was found that sadness increased tendencies to favor high-risk and high-reward 

options (Raghunathan & Pham, 1999). While this intuitively seems coherent with the idea of 

an implicit goal of reward replacement, it may not induce a stronger present bias for immediate 

outcome, as proposed by Lerner et al. (2013).  

Instead, we may speculate that a tendency to approach greater risks and greater rewards 

may arguably reflect a dominant promotion focus on outcomes, rather than a dominant 

prevention focus. As argued previously, the two choice options of an intertemporal choice may 

form a dilemma, because each choice consists of a positive and negative outcome from each 

perspective: choosing the immediate reward means ensuring a non-loss (positive), but forgoing 

on a potential gain, and thus experiencing a non-gain (negative). Reversely, selecting the 

delayed reward entails an immediate loss (negative) in order to obtain a future gain (positive). 

Stated like this, choosing the immediate option may possibly reflect risk averse behavior, as it 

prioritizes the prevention of a loss over a future, more uncertain gain. Considering sadness has 

been associated with more risk-seeking behavior and a preference for higher rewards, one could 

therefore alternatively suggest that sadness may result in a selection of more delayed rewards 

as the riskier choice. This would suggest that priming for sadness, in fact, would lead to less 

delay discounting, rather than steeper delay discounting as Lerner et al. (2013) argued. In that 

case, sadness does not constitute the right target prime for increasing delay-related impulsive 

behavior. However, further research would be needed to support this supposition. 

 Suppose, instead, a replication of the experiment with a greater sample size allowed us 

to prove the existence of an effect of priming on decision duration and discount rates. This 
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would undoubtedly impose different implications for theory. First and foremost, a significant 

result would stress the importance of state differences on intertemporal choice. As state 

differences have been given less attention as a contributor to intertemporal choice behavior, 

such findings would argue the need for future research in order to increase the understanding 

of this influence.  

Furthermore, such findings would suggest that intertemporal choice behavior is more 

dynamic and inconsistent than prior literature has argued. For example, one may be exposed to 

many different stimuli on a regular basis and experience many subtle changes in emotions 

(primed or not) over the course of a single day, suggesting that one’s subjective choice 

preference may also change several times within a short time period. This questions whether 

one’s discount rate is as stable as economic models treats it; attributing the observed differences 

in discounting to interindividual differences would then be difficult, as it can hardly be known 

whether the observed behavior is simply a result of current situational factors or actual traits. 

It also suggests that intertemporal choice has a stronger link with emotions than initially 

presumed. On the assumption that priming (by affect and temporal focus) may significantly 

impact intertemporal choice, one may also argue that future economic modellings of 

intertemporal choice could improve in accuracy by paying increased attention to state 

differences as a mathematical variable. 

Lastly, if an effect of priming was proven, the combined assumptions of intertemporal 

choice literature and goal system theory would also prove likely valid. This would propose that 

research could benefit from a more elaborate integrative framework between intertemporal 

choice literature and goal system theory, and subsequently literature on affect and emotions as 

motivators of behavior. 

 

6.2.2 Practical Implications 

Assuming a priming effect exists would also introduce several practical implications. If a brief 

priming task had proven to be effectful, it would suggest that external factors have a greater 

influence on decisions than what is perhaps commonly believed. In everyday life, we usually 

believe in the notion of self-control as the primary determinant of delayed gratification as a 

more or less innate ability. However, noting that a brief priming task can influence decisions, 

choice behavior would seem more a function of situational factors and external stimuli. This 

would shift the focus from the individual and one’s self-control capabilities to more 

environmental factors. Thus, it may alter how human behavior is perceived, in which a person 

is considered less in control of her own behavior, as behavior simply reflects the environment. 



 67 

Instead of emphasizing the need for training self-control abilities (as proposed in delay 

of gratification studies), one may therefore consider how one might shape the environment as 

to facilitate more far-sighted behavior. In other words, this would argue the relevance of 

intertemporal choice behavior as subject to nudging practices. Not only is this an intriguing 

thought, but such view may be more productive towards finding solutions to macro-level crises, 

such as global warming, which is arguably caused by delay-related impulsive behavior of 

humanity. Assuming the effect of state differences, one may thus think of ways to manipulate 

the environment to promote long-run behavior, thus helping people avert negative outcomes 

that arise as a result of a present bias. Similarly, an effect of priming would emphasize the 

value of marketing initiatives that may successfully prime people to behave in a way that serves 

their own long-term self-interest, or reversely, to avoid detrimental behavior, such as smoking. 

 Following Lerner et al.’s (2013) argument, we may also point to the relevance of 

emotional states on life determining choices. As emotions may have direct effect on decisions, 

this argues that suboptimal intertemporal choice may be viewed as a direct consequence of 

emotional distress (Lerner et al., 2013). One may then help people avert consequential 

impulsive decisions if these can be anticipated based on life events, such as the loss of a family 

member. While this notion is not supported by the current null results, it may point to the 

relevance of investigating the effect of emotional priming on a larger scale. 

 On the contrary, if assuming that no priming effect exists, it may be that delay 

discounting measures hold more predictive power. Put differently, if actively manipulating 

one’s circumstances does not considerably influence choice behavior, the reliability of discount 

rates measures might be as great, or even greater, than what previous studies have inferred (e.g. 

Kirby, 2009). In a business context, making inferences about consumers discount rates would 

then have the potential to aid segmentation of customers and customization of sales offers. For 

example, a business may become better at price discrimination, such as offering lower 

insurances fees to customers who are less impulsive by knowing the extent one is likely to 

make impulsive decisions. Similarly, perceiving one’s discount rate as reliable information of 

behavior may also provide useful for banks in their assessment of customers credibility scoring. 

However, the ethics of such practices can be questioned. Alternatively, one could reverse the 

argument and stress the importance of data protection, as high amounts behavioral data may 

lead to business’ prediction of consumers’ discounting tendencies, granting more power to 

businesses. 
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6.2.3 A Note on the Discussion of Implications 

In the above sections, theoretical and practical implications of a null versus a significant result 

have been discussed. In these scenarios, the influence of trait differences and states differences 

has been considered at the extreme for the purpose of facilitating a discussion of the importance 

of each influence on intertemporal choice. It is important to note, however, that these two 

influences do not exclude one another. As such, the existence of trait differences does not 

exclude the existence of states differences. The purpose of this research has been to consider 

how and if state differences exert considerable influence over behavior without ruling out the 

fact that interindividual traits may also exert an influence. 

  Trying to determine whether state differences of trait differences have the greatest 

effect on intertemporal choice behavior may be just as difficult as determining the influence of 

nature versus nurture on behavior. One can reasonably argue that it will not be possible to 

disentangle these effects on intertemporal choice or that it, if at all possible, would require far 

better measurement of behavior, intermediate processes and environmental exposures. We may 

therefore simply accept that both affect decision making – but still argue that research ought to 

investigate the impact of state differences more in depth due to possible implications it may 

have on intertemporal choice, which argues for its relevance. 

 

6.3 Quality of research 

In this section, the quality of the current research will be discussed from the concept of validity 

and reliability. Validity can be broken down into several sub-terms, internal validity, external, 

statistical conclusion validity and construct validity (Krauth, 2000). These terms will guide the 

structure of the first part of the section. Lastly, reliability will be discussed. 

 

6.3.1 Internal validity 

Internal validity denotes the extent to which the research is able to produce a “single, 

unambiguous explanation for the relationship between two variables” (Gravetter & Forzano, 

2012: 170). In other words, whether the study can ensure that change in the dependent variable 

is a result of the manipulation of the independent variable only, and thus that no other variable, 

such as a confounding variable, impacted the results considerably. Only then can we assess the 

existence of a cause-and-effect relationship. 

Differences in groups. An important aspect of between-subject design is to ensure the 

internal validity by limiting individual differences across the groups of participants (Gravetter 
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& Forzano, 2012). This is due to the fact that the individual differences may, if not accounted 

for, introduce a confounding variable that is a threat to the interpretation of the results. It is 

therefore critical that groups are as homogenous as possible so that all variables but the 

independent can be said to be the same for each group. As described earlier, several steps were 

taken in order to ensure homogeneity across the groups. For one, a control variable for 

impulsivity was installed to make sure that groups did not differ significantly in regard to 

impulsive behavior. From the analysis of variance of the Total BIS score, it appeared that there 

were no significant differences in the groups on this parameter, and that the groups were 

essentially homogeneous in this aspect. 

Secondly, the groups were assigned randomly. From the demographic data, it appeared 

that the groups were fairly similar, at least in regard to age and gender with almost an equal 50 

percent split in males and females across all groups. The age was also similarly centered around 

18-34-year-olds in all groups. It is then argued that based on the data that was collected, the 

groups were highly homogenous, which enhances the internal validity of the study. 

In addition, it was also important that the sample sizes of each group were similar. This 

was facilitated by the random assignment of participants to each group by the Qualtrics 

software. As a result, the groups turned out fairly close to each other in size with 39 people in 

the FF group, 41 in the PF group and 47 in the NTF group. However, while the random 

assignment was largely successful, some intervention was needed towards the end of the data 

collection process, as it became evident that the NTF group were growing at a higher rate than 

the PF or the FF group. In other words, more people completed the NTF questionnaire than the 

PF or the FF questionnaire, inferring a higher withdrawal from the PF and FF groups. 

To correct this tendency, and to obtain more similar sample sizes, actions were taken 

in order to considerably increase the chances of participants being assigned to the PF or FF 

group. Despite this, we may question whether this has imposed problems, as differences in 

attrition can mean that individual differences in groups arise, as perhaps the respondents who 

complete the PF and FF questionnaire are more patient or motivated to do so. According to 

Gravetter & Forzano (2012) differential attrition can be problematic because we do not know 

whether the differences between groups are causes by the condition or by the differential 

attrition, which imposes a threat to the internal validity (p. 296). In this case, differences in 

attrition may have been inevitable as the filler tasks in the priming condition (very 

introspective) imposed a higher cognitive load than the filler tasks that did not contain any 

prime (less introspective). In this sense, the priming itself may have triggered differences in 

attrition between groups, which is somewhat expectable. While it might have caused some 
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individual differences across the groups, it still noted that this did not appear from the control 

variable, impulsiveness, and may therefore now have been a substantial problem. Yet, the 

weakness is acknowledged. 

Standardization of procedures. A relevant question regarding the interval validity of 

the study concerns the degree of standardization of procedures. By ensuring that participants 

are treated the same, we may reduce variability across groups in a between-subject design, and 

subsequently enhance the internal validity (Gravetter & Forzano, 2012). Standardization of 

procedures are also important in order to enhance reliability of the measurements of variables 

and is therefore relevant to both reliability and validity. In the following, we will discuss 

standardization from the perspective of internal validity. 

The questionnaire was provided through the online tool Qualtrics, which ensured an 

equal procedure for all participants. In this way, information provided to the participants as 

well as the treatment conditions (respectively) were identical to each participant. This suggests 

that variability between groups as a result of different procedures is low. 

Yet, there is a latent problem concerning the format of an online experiment where 

participants partake from the comfort of their home. When participation is remote, the 

surrounding environment under which the questionnaire is filled cannot be controlled.  In these 

cases, the researcher could only hope that the questionnaire was filled in while the participants 

were focused and did not experience too many distractions that could intervene with the 

priming effect. In cases where a large number of distractions were suspected, these were 

removed as outliers. Yet, it is acknowledged that the exact environmental circumstances for 

each participant cannot be fully known, and that data cleaning therefore may fall short in 

detecting all interference from circumstantial differences. In other words, variability in 

procedures may have arisen due to an uncontrolled, unstandardized environment. 

While the online format was more or less a necessary precaution due to the COVID-19 

crisis, it may also, on the other hand, hold some benefits: An online format is easy to repeat, 

standardize and distribute. It may also cause the respondents to be more relaxed and 

comfortable, as filling out the survey in their chosen environment reduces feelings of 

intimidation that may arise due to being directly observed by the researcher in an offline format. 

As a result, one could postulate that this might lessen reactivity in which participants alter their 

behavior due to the awareness of being measured, and reversely increase honesty. In addition, 

an online format may also enhance the feeling of anonymity, as the respondent is physically 

invisible to the researcher while filling out the questionnaire, which may also increase honesty 
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and make the experiment less invasive. In some ways, it may therefore be argued that the 

quality of the data also increased due to the more relaxed format. 

Independence of measurements. According to Krauth (2000) independence of 

measurements is assumed when the participants in a study cannot communicate with each other 

and only one measurement is considered for each subject (p. 23). As the study consisted of a 

between-subject design with no repeated measure per participant, it is generally considered a 

study of high measurement independence. A disruptive factor to this would then be the 

possibility of exchange of information between participants, which may cause participants to 

change their response to the measurements in some way or another (Gravetter & Forzano, 

2012). This was fairly easy to control, as the experiment was conducted online, meaning that 

participants were sitting remotely of each other. For the small amount of people that were 

gathered at the work office, people were asked to refrain from talking to each other unless both 

had already completed the questionnaire. It is the researcher’s impression that this was 

respected, however the risk of exchange of information cannot be completely dismissed. Yet, 

the cases in which this may have happened are considered few, and the measurements are 

considered overall independent. 

 

6.3.2 Statistical Conclusion Validity 

Several factors play a part in ensuring the validity of the statistical conclusions. Statistical 

conclusion validity is important as it allows to assess whether the inferences made by the 

statistical tests are reasonable (Krauth, 2000). Besides the general threats to internal validity, 

threats to statistical conclusion validity include low statistical power, violation of assumptions 

of statistical tests, and running multiple tests (Krauth, 2000).  

 Violation of assumptions. In order to ensure assumptions were not substantially 

violated, assumptions of normality and equal variances were tested. The findings from these 

tests in the main analysis inferred variances were equal, and that the distributions were normal. 

In some cases, minor violations of normality were found, however these were considered 

largely inconsequential. The third assumption, which was not tested for, pertains to the 

independence of measurements. While no formal test exists to test the independence of 

measurements (Bobbitt, 2019), the independence of measurements is discussed above, to which 

is it noted that measurements were highly independent. On that note, it is argued that no 

significant violations of the statistical assumptions were found,  

Multiple comparisons. As a part of the post hoc analysis, multiple comparisons of 

means were performed. Running multiple comparison tests may cause problems by increasing 
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the risk of type 1 error (Krauth, 2000). In order to correct for this, Tukey tests were chosen for 

the multiple comparisons, and running multiple tests did therefore not impose a threat to the 

statistical conclusion validity. 

 Statistical Power. Perhaps of most concern to the conclusion validity is the low 

statistical power. Power denotes the probability of detecting an effect in case such an effect 

exists. (Krauth, 2000). Statistical power is low if, for example, sample size is low or the 

variance of the dependent variable is large (Krauth, 2000: 22). While variance of the dependent 

variable was low, so was the sample size of the study, causing the statistical power to be fairly 

low, nevertheless. With low statistical power, the chances of correctly rejecting a false null 

hypothesis are smaller, and the possibility of a type 2 error is increased. The low statistical 

power is hence threat to the statistical conclusion validity, as we cannot present our results with 

great conviction of its correctness – because statistically, our chances or being right are on the 

lower side. As such, we cannot exclude the possibility that the priming effect really exists in 

the population despite the insignificant results. Considering that the effect of priming on 

decision duration led to a trend level result (p = .09), it may especially in be that a greater 

sample could potentially yield a significant result. However, with null results we can neither 

disprove nor prove the existence of such effect. 

 

6.3.3 External validity 

External validity concerns whether the results of the study are useful and relatable to the outside 

world. Namely, the extent to which the research is generalizable outside of the specific study. 

(Gravetter & Forzano, 2012).  

Participants. As discussed previously, the sampling methods of the current research 

are biased, which resulted in a sample group consisting primarily of young individuals between 

the age of 18-34 (most of them likely in their 20’s). In addition, it is assumed that most 

respondents were either university students or IT professionals and based in Denmark. While 

this was helpful in reducing group variances, it implies that only a specific group of the 

population was included in testing, which questions the extent to which the findings can be 

generalized. For example, one may assume that university students and IT professionals 

(software developers) are individuals of high intelligence, as their occupation requires a 

constant need for learning and problem solving. This would suggest that these individuals have 

highly trained cognition and may possibly be less subjective to manipulation due to more 

chronic activation of this neural system, causing enhanced self-control (Metcalfe & Mischel, 

1999). Similarly, prior studies on the effect of priming on different demographics have also led 
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to the suggestion that priming interventions to delay discounting might have a greater effect on 

people with generally higher discount rates, possibly relating to lower educational levels and 

ethnicity (Hispanic and African American) (Sheffer et al., 2016). For the current sample group, 

individuals are likely to be white and have a higher educational background, suggesting the 

sample group may generally be less affected by priming. 

In addition, it has been suggested that individuals with higher emotional intelligence 

can screen out the latent impact of emotion on decision (Lerner et al, 2015: 804). While there 

is no immediate evidence that the sample group possessed above average cognitive control 

and/or emotional intelligence, one could hypothesize that the lack of priming effect of the 

present focus condition especially could relate to the fact that participants were less susceptible 

to the impulsive-inducing prime. Despite this remains unknown, one cannot dismiss the fact 

that results may have been different if an unbiased sampling method was implemented. 

Subsequently, it is unknown from this research whether an effect of priming exists, and whether 

such an effect is more prevalent within different clusters of the population. 

 

6.3.4 Construct validity  

Traditionally, construct validity is noted as “the degree to which a test measures what it claims, 

or purports, to be measuring” (Brown, 1996: 231). In other words, whether the used 

measurements, often a questionnaire, can be said to measure what it claims to measure (Ginty, 

2013). In this study, it is relevant to consider the construct validity of the abbreviated BIS-11 

by Coutlee et al. (2014) in its ability to measure its construct, impulsivity. However perhaps 

even more important, the researcher must also consider the construct validity of the 27-item 

MCQ as a measure of delay discounting, and secondly as a measure of intertemporal choice.  

Abbreviated BIS-11. While impulsivity is an abstract construct, the validity of the 

abbreviated BIS-11 questionnaire was checked by Coutlee et al. (2014) by testing its 

correlation with other measures. In this process, Coutlee et al. (2014) found that the abbreviated 

BIS-11 sub-trait, motor impulsiveness, correlated with self-reported alcohol consumption. As 

such, it can be inferred that the abbreviated BIS-11 score to some extent measures impulsive 

behavior and that the construct validity thus is decent. A critical point may, however, be made 

towards whether a total-score can be used to measure general impulsiveness as a construct 

(Coutlee et al, 2014). The BIS-11 was originally developed as a unidimensional construct, but 

later came to include sub-traits as to acknowledge its multidimensional nature (Steinberg et al., 

2013). Implementing the BIS-11 system with its use of sub-traits has in prior studies lead to 

meaningful results, in which different sub-traits was shown to correlate with different mental 
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illnesses (Swann et al, 2008 as cited in Steinberg et al, 2013). Similarly, Coutlee et al.’s (2014) 

findings support the use of the sub-traits to measure different aspects of impulsiveness while 

questioning the use of a general impulsivity score scale (p. 13). 

It may then be wrong to regard impulsiveness as one general construct that is noted by 

a total BIS score. As a solution, it is suggested that impulsiveness should rather be measured 

and assessed by its sub-traits, such as attentional, motor and non-planning impulsiveness 

(Coutlee et al, 2014). If to repeat the same study, it might therefore be relevant to attempt to 

identify a dimension of impulsivity that is more relevant for intertemporal choice than others, 

as this might increase construct validity of the control variable. 

27-item MCQ. According to Odum (2011), delay discounting should be seen as a 

personality trait that very accurately denotes intertemporal choice. If we subscribe to this 

notion, a more relevant question becomes whether the 27-item Monetary Choice Questionnaire 

by Kirby et al. (1999) is able to accurately measure each individual’s discount rate. The 27-

item MCQ is a well-established measure and evidence towards its construct validity has been 

found on more than one occasion (Myerson, Baumann & Greene, 2014). For example, Kirby 

and Petry (2004) was able to prove its construct validity by demonstrating a correlation 

between substance abusers and higher discount rates. The 27-item MCQ is measure based on 

the notion that delay discounting may best be understood as a hyperbolic function, however 

other interpretations of how delay discounting may be mathematically modelled have also been 

discussed. Yet, studies have shown that delay discounting is well described by a hyperbolic 

function (Myerson & Green, 2004), providing support for the questionnaire’s ability to measure 

discount rates. As such, it is argued that the construct validity of the 27-item MCQ is high. 

 

6.3.5 Reliability 

Reliability refers to the consistency of the measurement procedures, or put differently, whether 

another researcher would be able to obtain the same results on another occasion, say they 

followed the same data collection and analytic procedures (Gravetter & Forzano, 2012). Given 

the online format of the experiment, many possible measurements errors are reduced. Thus, the 

risk of human observer errors is drastically reduced, as the questionnaire procedures offer a 

uniform protocol that is stable and easy to replicate. 

 To discuss the reliability on a deeper level, it is relevant to consider the internal 

consistency and test-retest reliability of the chosen questionnaires, the abbreviated BIS-11 

(Coutlee et al., 2014) and the 27-item MCQ (Kirby et al., 1999). Both of these measures have 

undergone testing in order to assess the reliability. Upon validation of the abbreviated BIS-11 
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score, Coutlee et al. (2014) found their version to be more efficient, generalizable and internally 

consistent than the original BIS-11 system. The abbreviated BIS-11 were therefore considered 

an acceptable and more reliable measure than the original BIS-11, despite the original BIS-11 

was also proved fairly internally consistent and test-retest reliable at one month (Stanford et al, 

2009). 

Compared to the abbreviated BIS-11, the 27-item MCQ is an older system, which has 

allowed it to be subject to a more thorough test of reliability. In 2009, Kirby conducted a study 

to assess the test-retest reliability of the questionnaire. In this study, students were asked to fill 

out the 27-item MCQ and return to do the same 5 weeks later, and once again after a year had 

passed. The findings indicated an overall high reliability of the measure and suggested “that 

the discount rate for monetary rewards is a stable individual difference” (Kirby, 2009: 461). 

The 27-item measure was then proved to be highly test-retest reliable with good internal 

consistency (Kirby, 2009). On this note, it is argued that the measures used for the current study 

are reliable. 

 

6.4 Limitations 

A current limitation that has not been addressed thus far concerns the validation of priming; 

did the priming work as to evoke the affective states and change the temporal focus like 

intended? While an effect of priming did not show in the dependent variables, it is not known 

whether the null results arose due to the absence of an effect in the population, or whether the 

priming stimulus failed at priming. The research design may therefore be flawed as it did not 

include a control for the priming condition, such as measuring whether the participants’ 

affective states actually changed as a response to the filler tasks.  

While it is suggested that future research accounts for this, measuring the success of 

priming stimuli may impose a difficult task. For example, asking participants to report or in 

other ways describe their emotional states immediately after the priming stimulus would risk 

of shifting focus away from the stimulus before the measurements of the dependent variable 

(the 27-item monetary choice questionnaire). One could argue that this problem would be 

solved by simply placing the priming control measurements after the dependent variables have 

been measured. Yet, one may question if delaying the priming control measurement imposes 

another problem, as one does not know how long a subtle change in temporal focus and/or 

affective state lasts, and so, if the control measurement of priming would be accurate. However, 

it may also be possible that asking respondents to describe their emotional states immediately 



 76 

after priming would reinforce the current emotional state, in which case the placement of a 

control measurement would not impose a problem, but rather enforce the priming.  

Another solution may be to turn away from an online format and employ more 

advanced neuroscientific measures in order to measure a change in the activation of a neural 

system in response to the stimuli. However, obtaining accurate measures may arguably only be 

done through an fMRI scanner. While this is outside the budget and time constraint of the 

current study, future research may thus benefit from using more advanced methods to measure 

the effect of priming in the brain, and test whether the priming for short-term and preventive 

goals would result in an increased activation in the limbic system compared to the future focus 

priming condition, which would be expected to display more activation in the prefrontal cortex. 

 Another limitation of attempting to evoke particular feelings may also pertain to the 

fact that emotions are complex in nature and often accompanied by other feelings. Sadness may 

be especially complex and closely associated with various other feelings such as loneliness, 

distress, anxiety, grief and anguish, to mention a few (Arias et al., 2020). In other words, 

isolating the effect of an emotion like sadness might be extremely difficult. It may therefore be 

hard to relate a priming effect to a specific emotion, even if respondents were capable of 

successfully deciphering and describing them. 

 The current research was conducted online using the 27-item monetary questionnaire. 

While this questionnaire is assumed of high quality, the format itself may also hold several 

limitations. As such, participants were well aware of the fact that the research was unfunded 

and that choices would not manifest into actual rewards. The choices were therefore made 

hypothetically, and one cannot be sure that other decisions had not been made in a real-life 

scenario. On a similar note, it is worth considering that the intertemporal choices were 

composed of monetary rewards. Monetary rewards, especially displayed as numbers on a 

screen, may in nature constitute a rather abstract and intangible phenomenon. This might 

suggest that in order to understand and compute the value of both the immediate and delayed 

reward, one must recruit more higher-level, deliberate brain processes as opposed to a scenario, 

in which the immediate reward appear as, for example, a piece of cake. Had the study presented 

the intertemporal choice as a physical good, it is likely that the study would have produced 

different outcomes, as the physical representation of an immediate reward may automatically 

activate the lower-level, limbic system. It would then be interesting to see if an effect of priming 

would have been more or less prevalent. This comment, however, does not only pertain to this 

specific study, but may be a limitation of an overall economic approach to intertemporal choice, 

which has traditionally measured delay-related impulsive behavior as a response to monetary 
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rewards. One could argue that this leads to a possible overestimation of people’s ability to delay 

gratification in economic theory, also explaining why people often feel surprised by their own 

lack of self-control, so to speak, when they encounter an immediate reward that is not 

constructed mentally, but appear before them. 

 Put differently, the type and representation of the reward in question might matter 

considerably for the outcome of an intertemporal choice decision. Along these lines, Green & 

Myerson (2013) have suggested that one can hold several ‘impulsivities’. More specifically, 

they argue that “different types of rewards may be (e.g., money, food) may be discounted at 

different rates, even if the rewards are matched on utility” (Green & Myerson, 2013: 4). 

Acknowledging that different kinds of rewards may produce different choice behavior, a 

relevant limitation of this study is its focus on monetary rewards, which may only reflect one 

‘impulsivity’ of many. This also suggests that whether or not an effect of priming exist, the 

current research can only make inferences towards how people discount imaginative, monetary 

rewards. 

 

6.5 Further research 

The current research sought to gain preliminary insights into the effect of priming in order to 

understand the nature and impact of state differences. As such, the need for more in-depth 

studies on priming effects, and in general, the effect of manipulation of states on intertemporal 

choice decisions is stressed. State differences may concern many different aspects, such as 

affective state, self-regulatory focus, physiological states, and other aspects of the situation 

such as reward type etc. (Sellitto et al., Lerner et al., 2015; Lerner et al., 2013, Peters & Büchels, 

2011). Thus, the characterization and effect of state differences constitutes a large area of 

research which ought to be more carefully considered in intertemporal choice literature, both 

on its own as well as in relation to trait differences. 

It is thus encouraged that future research test similar effects of priming on intertemporal 

choice based on a bigger, unbiased sample group and with greater validation of the priming, 

thereby addressing the shortcomings of the current research. While this study did not produce 

significant results, an interesting observation pertains to the slight increase in decision duration 

when participants were primed with future focus and promotion goals. This suggests that 

interventions to decrease delay discounting by increasing the mental representation of future 

outcomes may be effective, and thus should be studied further. 
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 However, future research may also investigate the effect of priming in other, more real-

life scenarios. For example, investigating the effect of priming in a situation where the 

immediate reward is physically present may yield different, but equally (if not more) interesting 

results. In this scenario, one could posit that placing a very tangible immediate reward would 

function as a stronger cue for the short-term, more unconscious goals, in which it would be 

interesting to see if priming of goals holds any power. Along these lines, future studies may 

also compare the effects of priming on different type of immediate rewards, such as a physical 

banknote and a piece of cake, to address possible differences in impulsivities, and whether 

priming has greater effect on some types of rewards over others. 

 As inspiration for the priming, the current research applied goal priming literature, 

stressing the role of affective states on goal activation and selection. While no significant 

results were found, the relationship between affect and decision making may constitute another 

interesting aspect of intertemporal choice that economic models have overlooked. Seeing 

neuroscientific studies have revealed that intertemporal choice seems governed between two 

neural systems (McClure et al., 2004), emotions as a neurobiological mechanism that regulates 

neuronal activity in specific parts of the brain (Whittle, Simmons & Allen, 2017) may 

constitute a relevant area of research on a neuroscientific level in order to understand how, or 

if, affect states play a dominant role in the activation and selection of goals. 

 

7. Conclusion 

Recognizing that effect of state differences on intertemporal choice has only been explored to 

a limited extent, the current thesis draws a parallel to goal system theory as this takes a 

dynamic, cross-situational approach to behavior, thus highlighting behavior as an aspect of 

state differences. As such, it is argued that intertemporal choice problems may be restated as a 

competition between conflicting goals, in which a short-sighted, prevention goal is in 

competition with a long-sighted, promotion goal. This suggests that intertemporal choice may 

be determined through the activation of different goals and that choice behavior may generally 

be more perceived dynamic and inconsistent than what is acknowledged by existing literature 

on intertemporal choice, which predominantly assumes delay discounting behavior as stable. 

Drawing on goal-priming literature, it was reasoned that state differences in affect and temporal 

focus may motivate different choice behaviors by activating prevention goals or promotion 

goals, respectively. Priming to activate one goal over the other would then, in theory, result in 
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an effect in decision duration and delay discounting, as the decision conflict is intensified or 

reduced. 

The current study produced null results and does thus not provide evidence for an effect 

of priming on delay discounting by these assumptions. However, a trend level result regarding 

decision duration was found, suggesting that the future focus priming condition may to some 

extent activate promotion goals, thereby influencing the decision conflict. Yet, the null results 

generally indicate that the manipulation of state differences by affective states and temporal 

focus do not impact intertemporal choice decisions. Thus, these findings may support the 

notion that delay discounting behavior is relatively stable and cannot be easily primed. 

Subsequently, the influence of situational factors may be marginal. Thus, this thesis directs 

attention to a challenging research question on what determines intertemporal choice behavior, 

and specifically, what effect the manipulation of states may impose on intemporal decisions. 

While these preliminary findings hardly allow for definitive conclusions, this thesis has 

nonetheless argued the relevance of understanding the effect of state differences while 

emphasizing the theoretical complementarity of goal system theory on the notion of 

intertemporal choice. 
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9. Appendix 

Appendix A: Filler Tasks for the Priming Conditions 

 

Present focus priming condition 

 

Question 1: 

If you were given 500 euro now, what would you spend the money on? 

 

Question 3: 

When was the last time you felt left out in a social setting? 

 

Question 4: 

At what point in your life did you have the lowest amount of money? 

 

Question 5: 

What is a struggle you have experienced due to being low on money? 

 

Question 7: 

In the wake of the COVID-19 pandemic, many countries have enforced quarantine and 

restrictions causing many people to feel lonelier, more depressed and/or in despair. Have you 

experienced any of these feelings recently? If so, why? 

 

Question 8: 

Do you agree with the following statement: “Money is a utility that, in its best form, is meant 

to improve our lives”? 

 

Question 9: 

What is your greatest worry over (not having enough) money? 

 

Question 10: 

When did you last enjoy doing something in the spur of the moment? 

 

Question 11: 

What do you think are the benefits of being spontaneous? 

 

Question 12: 

What is a current problem of yours that money could solve right now? 

 

 

Future Focus Priming Condition 

 

Question 1: 

When did you last feel proud of something you achieved? 

 

Question 2: 

What is a goal you think is important to obtain in the long run? 
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Question 3: 

What do you think are important capabilities and/or skills in order to achieve success in the 

future? 

 

Question 4: 

Do you agree with the following statement: “Good things come to those who wait”? 

 

Question 5: 

”Michael Jordan is one of the most renowned basketball players in sports world history. He 

was a short-height boy early in childhood due to which he often uses to get rejected during 

the selection processes. After being grown up and started playing like a basketball player, he 

even failed to hit over nine thousand shots and ultimately lost over three hundred games for 

twenty-six times. He got frustrated a lot but his dedication and consistency paved his way 

towards success.” (source: yourstory.com). 

 

When is an example of your dedication leading you to a (small or big) success? 

 

Question 6: 

What is something you’re currently saving up for? 

 

Question 7: 

In which area of your life do you consider yourself the most disciplined? 

 

Question 8: 

What do you think is the most important investment to make for the long-term? 

 

Question 9: 

Finish the sentence: I feel the proudest when I… 

 

Question 10: 

What kind of person do you aspire to be in the future? Write down 1 descriptive item 

 

 

Non-temporal Focus Priming Condition 

 

Question 1: 

How often do you go grocery shopping? 

 

Question 2: 

Do you prefer to shop to shop frequently and buy less, or do you prefer to shop less often and 

buy groceries for a longer period of time? 

 

Question 3: 

Is the brand a decisive factor for your purchase decision? 

 

Question 4: 

What is a stable food item in your refrigerator? 

 

Question 5: 

How often do you cook dinner? 

https://yourstory.com/mystory/top-10-inspirational-success-stories
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Question 6: 

Do you prefer cooking dinner yourself or to buy ready-made food, takeaway etc.? 

 

Question 7: 

Does the distance to your grocery store play a significant role in terms of where you go 

shopping? 

 

Question 8: 

Do you shop your groceries online? 

 

Question 9: 

Why or why not do you buy groceries online? 

 

Questions 10: 

Does the ecology of the product influence your purchase decision? 

 

 

Appendix B: List of the 27-item MCQ questions 

27-item Monetary-Choice Questionnaire by Kirby, Petry, & Bickel, 1999: 

 

For each of the next 27 choices, please indicate which reward you would prefer: the smaller 

reward today, or the larger reward in the specified number of days.  

 

1. Would you prefer $54 today, or $55 in 117 days?  

2. Would you prefer $55 today, or $75 in 61 days?  

3. Would you prefer $19 today, or $25 in 53 days?  

4. Would you prefer $31 today, or $85 in 7 days?  

5. Would you prefer $14 today, or $25 in 19 days? 

6. Would you prefer $47 today, or $50 in 160 days?  

7. Would you prefer $15 today, or $35 in 13 days? 

8. Would you prefer $25 today, or $60 in 14 days? 

9. Would you prefer $78 today, or $80 in 162 days?  

10. Would you prefer $40 today, or $55 in 62 days?  

11. Would you prefer $11 today, or $30 in 7 days?  

12. Would you prefer $67 today, or $75 in 119 days?  

13. Would you prefer $34 today, or $35 in 186 days? 

14. Would you prefer $27 today, or $50 in 21 days?  

15. Would you prefer $69 today, or $85 in 91 days?  

16. Would you prefer $49 today, or $60 in 89 days?  

17. Would you prefer $80 today, or $85 in 157 days?  

18. Would you prefer $24 today, or $35 in 29 days?  

19. Would you prefer $33 today, or $80 in 14 days?  

20. Would you prefer $28 today, or $30 in 179 days?  

21. Would you prefer $34 today, or $50 in 30 days?  

22. Would you prefer $25 today, or $30 in 80 days?  
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23. Would you prefer $41 today, or $75 in 20 days?  

24. Would you prefer $54 today, or $60 in 111 days?  

25. Would you prefer $54 today, or $80 in 30 days?  

26. Would you prefer $22 today, or $25 in 136 days?  

27. Would you prefer $20 today, or $55 in 7 days?  

 

 

Appendix C: Kaplan et al.’s (2014) 27-item MCQ Automated Scorer 

21- and 27-Item Monetary Choice Questionnaire Automated Scorers by Kaplan, Brent A.; 

Lemley, Shea M.; Reed, Derek D.; Jarmolowicz, David P. (2014). 

 

 

Original file: 

 

The original 27-item automated scorer without data can be retrieved from the following link:  

https://kuscholarworks.ku.edu/bitstream/handle/1808/15424/27-Item-MCQ-Auto-Scorer-

Kaplan_et_al-2014-20180419.xlsx?sequence=18&isAllowed=y 

 

Do also visit KU ScholarWorks for detailed information about the automated scorers: 

https://kuscholarworks.ku.edu/handle/1808/15424 

 

 

Data scoring for the current study: 

 

The exact data and calculated scorings for the current study have been uploaded to the cloud 

and can be accessed via the following links. 

 

Data for the present focus priming condition: 

https://drive.google.com/file/d/1QU5gnQlSxDnXbA9e1bzQuA4VUXHR_wQx/view?usp=sh

aring 

 

Data for the future focus priming condition: 

https://drive.google.com/file/d/1-

OsrJoK9vBDj9BkrBzlzdwAu4FWVMn0h/view?usp=sharing 
 

Data for the non-temporal focus priming condition: 

https://drive.google.com/file/d/1Ws9LFdyPB-

5aPbcKVRYIxOjFtAgKGau7/view?usp=sharing 
 

 

Picture of the tool: 

 

The following presents a screenshot of the calculations provided by the tool. (Data is inserted 

in columns above) 

 

https://kuscholarworks.ku.edu/bitstream/handle/1808/15424/27-Item-MCQ-Auto-Scorer-Kaplan_et_al-2014-20180419.xlsx?sequence=18&isAllowed=y
https://kuscholarworks.ku.edu/bitstream/handle/1808/15424/27-Item-MCQ-Auto-Scorer-Kaplan_et_al-2014-20180419.xlsx?sequence=18&isAllowed=y
https://kuscholarworks.ku.edu/handle/1808/15424
https://drive.google.com/file/d/1QU5gnQlSxDnXbA9e1bzQuA4VUXHR_wQx/view?usp=sharing
https://drive.google.com/file/d/1QU5gnQlSxDnXbA9e1bzQuA4VUXHR_wQx/view?usp=sharing
https://drive.google.com/file/d/1-OsrJoK9vBDj9BkrBzlzdwAu4FWVMn0h/view?usp=sharing
https://drive.google.com/file/d/1-OsrJoK9vBDj9BkrBzlzdwAu4FWVMn0h/view?usp=sharing
https://drive.google.com/file/d/1Ws9LFdyPB-5aPbcKVRYIxOjFtAgKGau7/view?usp=sharing
https://drive.google.com/file/d/1Ws9LFdyPB-5aPbcKVRYIxOjFtAgKGau7/view?usp=sharing
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Appendix D: Barratt Impulsiveness Scale-11 

Barratt Impulsiveness Scale-11 revised by Patton et al. (1995). 

 

The original format and instructions can be found on the following website: 

http://www.impulsivity.org/measurement/bis11 

 

 
 

http://www.impulsivity.org/measurement/bis11
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Scoring for the 30-items divided into sub-traits of impulsivity: Attentional, Motor and Non-

planning. 

 

Barratt Impulsiveness Scale 11 – Factor Structure and Scoring 

2nd Order Factors 1st Order Factors 
# of 

items 

Items contributing to each 

subscale 

Attentional 
Attention 5 5, 9*, 11, 20*, 28 

Cognitive Instability 3 6, 24, 26 

Motor 
Motor 7 2, 3, 4, 17, 19, 22, 25 

Perseverance 4 16, 21, 23, 30* 

Nonplanning 
Self-Control 6 1*, 7*, 8*, 12*, 13*, 14 

Cognitive Complexity 5 10*, 15*, 18, 27, 29* 

      *reverse scored items 

 

 

Appendix E: Coutlee et al.’s (2014) abbreviated version of BIS-11 

Abbreviated version of BIS-11 (ABIS) by Coutlee, C. G., Politzer, C. S., Hoyle, R. H., & 

Huettel, S. A. (2014). 
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