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The overarching aim of this thesis—entitled On Axioms of Choice: A Mathematical 
Approach to Study Variability in Decision Making—is to do some right to the complexity of 
human decision making and the study thereof. “Making decisions is like speaking prose—
people do it all the time, knowingly or unknowingly” (Kahneman & Tversky, 1984, p. 341). 
The study of decision making thus is pivotal to increase insight in our species. However, 
the study of decision making is at least as complex as the topic itself. There are several 
reasons for this, of which individual and contextual variability will be of main focus 
throughout this thesis. Specifically, this thesis aims to advance the study of variability in 
decision making by conceptualizing psychological constructs of interest as latent variables. 
Doing so enables to increase insight in constructs that cannot be directly observed or 
measured, but that are assumed to be involved in, or influence, variability in decision 
making. The focus on latent variables has resulted in the adoption of a mathematical 
modelling approach. As such, this thesis will present three examples of how to advance 
the study of, and to increase insight in, variability in decision making. 

The aim of this introductory chapter is two-fold. Specifically, Part 1 will provide the 
reader with the necessary background on what the studies included in this thesis have in 
common. To pursue this goal, we will introduce four common main themes across studies, 
including decision making, individual and contextual variability, latent variables, and the 
mathematical modelling approach. Part 2 then will provide the reader with an overview 
of the content of this thesis. It includes a short introduction to the background and aims 
of each empirical chapter, and its relationships to the four common main themes. 
 

1.1 Part 1 
1.1.1 Common Main Theme 1: Decision Making 
This thesis includes three empirical chapters that somehow relate to human decision 
making under risk. It has been proposed that the process of decision making can be broken 
down into five basic processes (see, Rangel et al., 2008, pp. 545-546; also see, Gold & 
Shadlen, 2007), that is, representation, valuation, action selection, evaluation, and 
learning. First, people construct a representation of the decision problem, which entails 
identifying internal and external states, as well as potential courses of action. Second, 
people value the different actions under consideration. Third, on the basis of these 
valuations, they select one of the actions. Fourth, after implementing the action, they 
evaluate the desirability of the outcomes that follow. Finally, they use this outcome 
evaluation to update the other basic processes to improve the quality of future decisions. 
Within this thesis, our focus will be on the first three basis processes, that is, 
representation, valuation, and action selection. We will thereby focus on psychological 
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constructs and factors that are assumed to either reflect, be involved in, or influence these 
processes. 

The studies included in this thesis consider decision making that somehow involves 
risk. The definition of risk has a long history, dating back to at least the seventeenth 
century. The French mathematician Blaise Pascal (1623-1662) then theoretically 
formulated an answer to a question of great interest at that time, that is, how to wisely 
bet in gambles of chance (see, e.g., Platt & Huettel, 2008). Since then, the concept of risk 
evolved to what economists, psychologists, and neuroscientists now consider an aspect of 
the psychological state of uncertainty, in which the decision maker lacks knowledge on 
what choice will lead to what outcome. Specifically, in decision making under risk, the 
association between choices and outcomes is probabilistic, but the distribution of possible 
outcomes is known (see, e.g., Platt & Huettel, 2008; Schiebener & Brand, 2015). According 
to Expected Value (EV) and Expected Utility (EU) models, people (either objectively or 
subjectively) discount possible outcomes as a function of how likely they will occur; they 
integrate these discounted values over all possible outcomes to provide a measure of the 
value of each risky option. The term risky decision making then refers to choosing the 
option with the lower, compared to higher, (objective or subjective) value (see, e.g., 
Weber, 2010; also see, Vorhold, 2008). According to risk-return models, more, compared 
to less, risky options involve greater uncertainty about the resulting outcome, that is, they 
have a wider range of possible outcomes. The term risky decision making then refers to 
choosing the option with the higher, compared to lower, outcome variability (see, e.g., 
Defoe et al., 2015; Van Duijvenvoorde et al., 2015; Weber, 2010). Although often adhered 
to, other definitions, than the above presented, formal definitions of risky decision making 
exist. For example, the lay and clinical definition of risky decision making refers to opting 
for behaviour that could potentially have a negative outcome (cf., Defoe et al., 2015). 
Although, formally, in decision making under risk, none of the possible outcomes needs to 
be negative, risky decision making, as such, often carries the connotation of opting for 
danger (cf., Defoe et al., 2015; Platt & Huettel, 2008). 

In Chapters 2 and 3 our focus will be on risky decision making among adolescents. 
Adolescence has been described as “a developmental period rife with change” (Hall, 
1904). It captures the phase of gradual transition between childhood and adulthood 
(Spear, 2000), and encompasses intense changes in neurological, physical, behavioural, 
and social functioning (Somerville et al., 2010). This period of life is also often 
conceptualized as a period of increased risk taking (Dahl, 2004; Steinberg, 2007; 2008); a 
peak in opting to take risks has been observed (e.g., Boyer, 2006; Dahl, 2004; Reyna & 
Farley, 2006; Steinberg, 2004). The study of risky decision making thus is pivotal to 
increase insight in this developmental period. 
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Several models have been proposed to explain adolescents’ increased propensity to 
engage in risk taking, of which neurodevelopmental imbalance models (Somerville et al., 
2010; Steinberg, 2007; 2008; also see, Defoe et al., 2015) may be the most influential. At 
the heart of these models lies the relatively early and non-linear maturation of subcortical 
brain regions, implicated in bottom-up, incentive and motivational processing, combined 
with the relatively late and linear maturation of prefrontal cortical regions, implicated in 
top-down control (for reviews, see, e.g., Casey et al., 2008a; 2008b). These models then 
propose that earlier, non-linearly maturing, bottom-up, affective processes are not being 
offset by later, linearly maturing, top-down, cognitive processes. This imbalance would 
then provide an explanation for the enhancement, during adolescence, of behaviour that 
is more strongly affectively-driven—like most risky decision making—relative to 
cognitively-driven. Note, however, that, although neurodevelopmental imbalance models 
have been supported by findings from neuroimaging studies (for reviews, see, Casey et al., 
2008a; 2008b; Somerville et al., 2010; Steinberg, 2007; 2008), other contributions have 
stressed the role of additional factors in adolescents’ increased risk taking, like pubertal 
hormones and heightened social engagement (e.g., Albert et al., 2013; Crone & Dahl, 
2012). Also note that, more recently it has been suggested that adolescents exhibit a 
flexible, rather than just immature, control system, the engagement whereof is highly 
dependent on context (Crone & Dahl, 2012). 

A second model equally enables to explain adolescents’ increased propensity to 
engage in risk taking. It matches with, and refines, predictions of neurodevelopmental 
imbalance models. Specifically, a distinction between hot versus cold decision making has 
been proposed (Figner et al., 2009; Figner & Weber, 2011; also see, Defoe et al., 2015; 
Van Duijvenvoorde et al., 2010). Within this model, hot decisions refer to choices that 
relatively engage impulsive, affective processes, driven by the early maturing subcortical 
brain regions; cold decisions refer to choices that relatively engage deliberative, cognitive 
processes, driven by the later maturing cortical regions (Figner & Weber, 2011). As such, 
choices, and the processes underlying them, are domain specific, depending on the 
relative engagement of hot versus cold processes. Due to the relatively earlier maturation 
of subcortical brain regions, adolescents are proposed to be hyper-responsive towards hot 
arousing, incentive and motivational stimuli. As a consequence, their decisions are under 
relatively higher hot, impulsive, affective processing of the subcortical brain regions, which 
promotes risk taking. This prediction has been supported by laboratory studies revealing 
that adolescents, compared to children and adults, engage in more hot, but not cold, risky 
decision making (Figner et al., 2009), and that adolescents use less information (Figner et 
al., 2009) or use less mature decision strategies (Van Duijvenvoorde et al., 2010) in hot, 
but not cold, decision contexts. 
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Chapters 2 and 3 will not directly test the validity of the above presented models on 
risky decision making during adolescence. Instead, these chapters aim to study associated 
factors, as candidate psychological constructs of relevance to risky decision making among 
adolescents. In the General Discussion, we will shortly re-address these models, as 
interpreting our findings against the background of these models may be helpful to 
appreciate their potential relevance and possible implications. 

Chapter 4 will broaden our scope to theories on decision making under risk among 
adults. Nowadays’ research on human decision making under risk is rooted in economics 
as well as in the work of the Nobel Prize lauded psychologist Daniel Kahneman and his 
colleague Amos Tversky. Their joint work rests on two pillars—Prospect Theory and the 
Heuristics-and-Biases Program—that both aim to investigate how judgment and decision 
making systematically deviate from the assumptions of rationality within economics. 
Although it is now generally agreed upon that decision making under risk more often than 
not violates these assumptions, different theories tend to disagree on their explanations 
for these deviations. Studying the validity of these different theories thus is pivotal to 
increase insight in the irrational nature of decision making under risk. 

Roughly, models on decision making under risk can be classified to models of either of 
two types (Brandstätter et al., 2006; 2008; Pachur et al., 2013; for a proposal on how to 
link these types of models, see, Pachur et al., 2017). According to expectation models, as 
formalized by Prospect Theory (PT; e.g., Kahneman & Tversky, 1979) and its modifications, 
people’s choices are rooted in the mathematical concept of expectation; they 
multiplicatively integrate option attributes into their associated (subjectively weighted) 
expectation and choose the option with the highest expectation. According to heuristic 
models, people choose between options using heuristics—decision strategies that are 
based on simple information processing principles, ignoring part of the available 
information and requiring less computation. In addition, results of studies that compared 
the ability of different expectation and heuristic models to describe and predict choice 
have given rise to a third model. Specifically, the framework of the adaptive decision maker 
(Gigerenzer & Selten, 2001; Gigerenzer et al., 1999; Payne et al., 1993) embraces the 
interaction between decision maker and decision context, proposing that the adaptive 
decision maker selects a decision strategy from an adaptive toolbox, after considering the 
exact characteristics of the decision context. Chapter 4 aims to compare the validity of 
three versions of the above presented models, that is, an expectation model, a heuristic 
model, and a model of the adaptive decision maker. We will thereby argue that, to at least 
some extent, for all three models, predictions with respect to the processes underlying 
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peoples’ choices can be derived.1 Then, by studying these processes, evidence in favour 
of either of the models can be gathered. 
 
1.1.2 Common Main Theme 2: Individual and Contextual Variability 
Traditionally, models on human decision making under risk have been concerned with 
describing and predicting choice of the ‘average decision maker’. However, it has long 
been recognized that decision making under risk is at least as variable as it is systematic. 
For example, adolescents’ propensity to engage in risky decision making is subject to 
individual differences (see, Boyer, 2006; Reyna & Farley, 2006; Somerville et al., 2010), 
with different (subgroups of) adolescents being more or less susceptible. In addition, 
people’s willingness to take risks does not only vary across individuals, but also across 
situations (e.g., Figner & Weber, 2011). Put differently, people’s propensity to engage in 
risky decision making is domain specific, with some decision contexts engaging higher, 
whereas other decision contexts engaging lower, willingness to take risks. Finally, decision 
maker and decision context may interact (e.g., Figner & Weber, 2011), with only some, 
but not other, people being willing to take risks in some, but not other, situations. Thus, 
ignoring its variability is in fact ignoring a fundamental aspect of the nature of human 
decision making under risk. More recently, though, the recognition of the central 
importance of variability in decision making under risk has resulted in a shift in focus from 
the ‘average decision maker’ towards describing and predicting individual and contextual 
differences in decision making under risk. Given its central importance, and in line with 
this recent shift in focus, the studies included in this thesis somehow address variability in 
decision making under risk. 

Two sources of variability exist. First, individual differences refer to variability between 
individuals, who come to different decisions (and / or use different decision strategies), in 
a specific decision context.2 This variability between individuals may be attributed to 
differences between individuals on psychological constructs that are involved in, or 
influence, decision making. In Chapters 2 and 3 we will focus on such constructs, that 
might be of relevance to risky decision making among adolescents. Second, contextual 

 
1 Traditionally, PT and other expectation models have been classified under algebraic models (Lopes, 1995; 
Pachur et al., 2017), with a focus on predicting overt choices, whereas heuristic models have been classified 
under process models (Brandstätter et al., 2006; Pachur et al., 2017), with a focus on also capturing the covert 
process(es) underlying people’s choices. This classification has been debated (see, Brandstätter et al., 2006); 
within in this thesis, we do not intent to take position in this debate. Also see, Chapter 4, footnote 2, p. 85. 
2 This type of individual differences is also referred to as inter-individual differences, as it encompasses variability 
between individuals. A second, complementary type of individual differences is referred to as intra-individual 
differences. This latter type encompasses variability within individuals, who come to different decisions (and / or 
use different decision strategies), across different points in development, or across different decision contexts. 
Contextual differences (see, main text) may then reflect either intra- or inter-individual variability. 
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differences refer to variability across decision contexts, that result in different decisions 
(and / or usage of different decision strategies), within or between individuals. In Chapter 
4 we will focus on contextual variability in decision making under risk among adults. 
Importantly, whether studying individual or contextual differences, a thorough 
investigation requires a latent variable conceptualization of the psychological constructs 
that are considered to be involved in, or to influence, decision making. This is the topic of 
the next section. 
 
1.1.3 Common Main Theme 3: Latent Variables 
Although decisions can be directly observed or measured, the processes that are assumed 
to be involved in, or influence, them cannot. Instead, these processes are covert, and can 
only be derived from overt behavioural outcomes, that is, for example, responses to items, 
accuracy, or Reaction Times (RTs). However, to get a thorough understanding of variability 
in human decision making under risk, an investigation is needed of the covert 
psychological constructs that are assumed to be involved in, or influence, this variability. 
Therefore, instead of focussing on overt behavioural outcomes, the studies included in 
this thesis will focus on such covert psychological constructs. Throughout the literature, 
as well as throughout the different chapters within this thesis, a range of terms has been 
used to refer to such psychological constructs. That is, latent variables, as well as latent 
concepts, latent constructs, latent factors, underlying processes, underlying mechanisms, 
and underlying dimensions are examples of terms that all refer to covert psychological 
constructs. For consistency, in the remainder of this General Introduction, we will adopt 
the term latent variables. 

A latent variable may be defined as a variable that cannot be directly measured, but 
should, instead be indirectly measured by means of observed variables (see, e.g., Collins 
& Lanza, 2013). Latent variables are often referred to as constructs, and are postulated to 
be error-free; observed variables are often referred to as indicators, and are postulated 
to be subject to (measurement) error. Importantly, latent variables can be either 
continuous or categorical in nature. A continuous latent variable is measured on an 
interval or a ratio scale; it encompasses a continuum that reflects quantitative differences. 
In the field of decision making, risk taking propensity, for example, can be conceptualized 
as a continuous latent variable, ranging from low to high propensity. A categorical latent 
variable is measured on a nominal or an ordinal scale; it encompasses discrete categories 
that often reflect qualitative differences. In the field of decision making, decision 
strategies, for example, can be conceptualized as a categorical latent variable, 
encompassing a range of different decision strategies that people can adopt. 

Across the studies included in this thesis, we will focus on both continuous and 
categorical latent variables, reflecting, respectively, quantitative and qualitative 
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differences. In all instances, the latent variables under study are assumed to be of 
relevance to individual or contextual variability in decision making under risk at one of two 
levels. First, we will focus on latent variables on a causal level, at which latent variables 
can be understood as being causing observable choices. As we will see in Chapter 4, such 
causal latent variables can be conceptualized both as categorical decision strategies and 
as continuous underlying decision processes. Second, we will focus on latent variables on 
a relational level, at which latent variables can be understood as being influencing 
observable choices. As we will see in Chapters 2 and 3, these relational latent variables 
can be conceptualized as continuous individual difference variables, like (personality) 
traits, (response) tendencies, or temperament. 
 
1.1.4 Common Main Theme 4: Mathematical Modelling Approach 
Since the studies included in this thesis share their focus on latent variables, they also 
share the adoption of a mathematical modelling approach. That is, the study of covert 
psychological constructs calls for specific approaches to design experiments, to collect 
data, and, especially, to analyse the collected data. Specifically, we need to conceptualize 
and construct models of how the latent variables of interest are related to observable 
behaviour. With respect to data-analysis, we then need a modelling approach to test the 
validity of these models, that is, to quantify how well the observable behaviour—the 
data—is explained, or predicted, by these models. 

Mathematical modelling is a robust approach that comes with several advantages (see, 
e.g., Lewandowsky & Farrell, 2011). First, adopting a mathematical modelling approach 
thus enables to study latent variables that refer to psychological constructs that cannot 
be directly observed or measured. Second, adopting a mathematical modelling approach 
enables to simultaneously take into account different measures—for example, both 
accuracy and RTs—to get an indication of the latent variables of interest. Third, a 
mathematical modelling approach thus calls for the specification of models; it requires a 
translation of these models into specific model parameters, that refer to, or are indicators 
of, the latent variables of interest. As such, the approach encourages careful specification 
of theories and associated models, and enables to test model derived hypotheses, with 
respect to model parameters, against observed data. Finally, adopting a mathematical 
modelling approach enables to compare validity—that is, model fit—of different 
(competing) models against observed data. As such, the approach enables to quantify how 
much one of the proposed conceptualizations of latent psychological constructs should be 
favoured over another, and to derive conclusions on which conceptualization should be 
considered the best.
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1.2 Part 2 
Having introduced the four common main themes of this thesis in Part 1, Part 2 of this 
introductory chapter will provide the reader with a short introduction to the background 
and aims of each empirical chapter. Moreover, Part 2 will explicate the relationships of 
each empirical chapter to the four common main themes. 
 
1.2.1 Introduction to Chapter 2 
The study presented in Chapter 2—entitled Intolerance of Uncertainty Scale: 
Measurement Invariance among Adolescent Boys and Girls and Relationships with Anxiety 
and Risk Taking—was part of a larger project. This project aimed to study the behavioural 
and neural correlates of strategies of decision making under risk among adolescents; it 
consisted of a behavioural and a neuroimaging phase (cf., Van Duijvenvoorde et al., 2016). 
All the data for this project were collected during the PhD project that has resulted in this 
thesis; only the data collected during the behavioural phase will be presented in Chapter 
2. 

The study presented in Chapter 2 will focus on a candidate psychological construct to 
explain variability among adolescents in risky decision making. Specifically, the study will 
centre around the construct of Intolerance of Uncertainty (IU). IU may be defined as a 
dispositional characteristic, resulting from negative beliefs about uncertainty and its 
implications, wherein the possibility of a negative event occurring is considered 
threatening, irrespective of the probability of its occurrence (cf., Carleton et al., 2016). 
Although originally linked to anxiety and depression (e.g., Carleton et al., 2012; Freeston 
et al., 1994; for reviews, see, Carleton, 2016a; 2016b; Hong & Cheung, 2015; 
Osmanağaoğlu et al., 2018), we will argue that IU may be a candidate psychological 
construct to also explain variability at the other side of the coin, that is, variability in risky 
decision making. Specifically, opting to take risks is inherently associated with opting for 
uncertainty; variability in adolescents’ susceptibility to take risks may be explained by 
variability in IU. Thus, the main goal of this study was to explore the potential of IU to 
explain variability in adolescents’ susceptibility to anxiety as well as (need for) risky 
decision making. To be able to achieve this main goal, we departed from testing the 
psychometric properties of the Intolerance of Uncertainty Scale—Short Version (IUS-12; 
Boelen et al., 2010; Carleton et al., 2007; Helsen et al., 2013) as a measure of IU among 
adolescents. 

With respect to this psychometric sub-goal, we extended earlier research among 
adolescents (see, Boelen et al., 2010), by testing for measurement invariance (MI; see, 
Byrne et al., 1989) of the IUS-12 across adolescent boys and girls. The IUS-12 is said to be 
measurement invariant across gender when the scale measures identical constructs, with 
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the same underlying structure, across boys and girls. When MI holds, boys and girls 
interpret items on the IUS-12 in the same way; scores can be validly compared across 
genders. When MI does not hold, boys and girls may differently interpret items on the IUS-
12; scores cannot be validly compared across genders (see, e.g., Van de Schoot et al., 
2012). 

The study presented in Chapter 2 relates to the four common main themes of this 
thesis as follows. The study will link adolescents’ levels of IU to their levels of anxiety as 
well as their levels of (need for) risky decision making. Thereby, the focus will be on 
individual variability in the psychological constructs under study, that is, IU, anxiety, and 
(need for) risky decision making. With respect to IU, individual variability will be 
additionally studied by testing for MI of the IUS-12 across adolescent boys and girls. In 
doing so, IU will be conceptualized as a continuous latent variable. The structure of this 
latent variable will be studied, and it will be tested whether this structure is comparable 
across genders. For this, a mathematical modelling approach will be adopted that 
encompasses Structural Equation Modelling (SEM), that is, Confirmatory Factor Analysis 
(CFA; see, e.g., Rosseel, 2012). 
 
1.2.2 Introduction to Chapter 3 
Similar to the study presented in Chapter 2, the study presented in Chapter 3—entitled 
Formal Modelling of the Resistance to Peer Influence Questionnaire: A Comparison of 
Adolescent Boys and Girls with and without Mild-to-Borderline Intellectual Disability—was 
part of a larger project. This project was initiated by Bexkens and colleagues (also see, 
Bexkens, 2013); it aimed to study risky decision making among typically developing (TD) 
adolescents and adolescents with a Mild-to-Borderline Intellectual Disability (MBID; see, 
Bexkens, 2013). During this project, both self-report and experimental data were 
collected; only the data on the self-report measure will be presented in Chapter 3. 

Again similar to the study presented in Chapter 2, the study presented in Chapter 3 
will focus on a candidate psychological construct to explain variability among adolescents 
in risky decision making. Specifically, the study will centre around the construct of 
Resistance to Peer Influence (RPI). RPI may be defined as the capacity to resist the 
increased influence of peers, during adolescence, on one’s behaviour (see, Steinberg & 
Monahan, 2007). Enhanced social engagement, during adolescence, has been proposed 
to provide this age-group with decisions in relatively ‘hot’ decision contexts, that relatively 
strongly engage impulsive, affective processing, which promotes risky decision making 
(Figner & Weber, 2011; also see, Crone & Dahl, 2012). RPI has been suggested as a crucial 
factor in adolescents’ capacity to resist taking risks in such social and ‘hot’ decision 
contexts (e.g., Gardner & Steinberg, 2005; Smith et al., 2014; for a review, see Albert et 
al., 2013). Given the potential of RPI to explain variability in adolescents’ susceptibility to 
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risky decision making, we will argue that proper measurement of this psychological 
construct thus is of importance. 

The main goal of the study presented in Chapter 3 was to obtain an adequate measure 
of RPI, which advances comparison of subgroups of adolescents. This goal resulted in two 
sub-goals. First, we aimed to test whether items of a traditional measure of RPI—the 
Resistance to Peer Influence Questionnaire (RPIQ; Steinberg & Monahan, 2007)—tap a uni- 
versus a multidimensional construct. Our idea was that, in case we would find evidence 
for the latter, responses to items of the RPIQ are not just reflective of variability in the 
psychological construct of interest, that is, RPI. Instead responses to items of this scale 
would then also be reflective of variability in the tendency to respond more or less 
extremely to items of a self-report measure, that is, Response Polarization. Second, we 
aimed to test whether taking into account (possible) multidimensionality of items of the 
RPIQ is of added value in comparing adolescent boys and girls with and without an MBID. 

The study presented in Chapter 3 relates to the four common main themes of this 
thesis as follows. The study will focus on RPI, which has thus been suggested as a crucial 
factor in adolescents’ susceptibility to take risks; variability in RPI may thus explain 
variability in adolescents’ susceptibility to risky decision making. Thereby, the focus will be 
on individual variability in the constructs of RPI and Response Polarization, across four 
subgroups of adolescents. Specifically, levels of RPI and Response Polarization will be 
compared among adolescent boys and girls with and without an MBID. In doing so, each 
psychological construct will be conceptualized as a continuous latent variable. The 
dimensionality of the RPIQ will be studied, and adolescents’ positions on the latent 
variables will be obtained. For this, a mathematical modelling approach will be adopted 
that encompasses a special type of Item Response Theory (IRT) models (De Boeck & 
Wilson, 2004; 2015; Embretson & Reise, 2000; Hambleton & Swaminathan, 1985; Lord, 
1980; Thissen & Wainer, 2001), that is, the tree-based IRT framework (De Boeck et al., 
2011; De Boeck & Partchev, 2012; Jeon & De Boeck, 2016). 
 
1.2.3 Introduction to Chapter 4 
Chapter 4—entitled Risky Decision Making in a Sequential Context: Four Drift Diffusion 
Model Studies—presents four inter-related experiments. As outlined in Part 1, these 
experiments will broaden our scope to theories on decision making under risk, and 
contextual variability therein, among adults. Specifically, the main goal of these 
experiments was to compare evidence in favour of three leading theories on decision 
making under risk. That is, we aimed to compare the potential of (1) an expectation model 
(see, e.g., Kahneman & Tversky, 1979), (2) a heuristic model (see, Luce, 1956; 1978; 
Tversky, 1969), and (3) the framework of the adaptive decision maker (Gigerenzer & 
Selten, 2001; Gigerenzer et al., 1999; Payne et al., 1993). We did so by asking people to 
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choose between two options, each characterized by two attributes. We thereby provided 
them with a multi-attribute sequential decision making context, in which they sequentially 
encountered information on the two attributes of each option. 

In addition to our main goal, across four experiments, we aimed to test whether 
decision strategies were affected by specific factors within the decision context. First, we 
aimed to test effects of attribute order, that is, whether the supposed most versus 
supposed least important attribute was encountered first. Second, we aimed to test 
effects of attribute mode, that is, whether high salient versus low salient information was 
encountered. 

The experiments presented in Chapter 4 relate to the four common main themes of 
this thesis as follows. The experiments directly relate to decision making, contrasting 
theories on decision making under risk among adults. Thereby, the focus will be on 
contextual variability. Specifically, within the decision context of an experiment, within-
subject differences will be studied, by comparing decision processes associated with 
decision problems across different experimental conditions. In addition, across the 
decision contexts of four experiments, between-subject differences in decision strategies 
will be studied, by comparing strategies associated with different orders and modes in 
which information on option attributes is encountered. In all four experiments, latent 
variables will come at two levels. At the highest level, people’s strategy use—expectation-
based, heuristic-based, or adaptive—will be conceptualized as a nominal latent variable. 
At the lowest level, people’s strategy use will be inferred from a set of continuous latent 
variables, that refer to the cognitive processes that underlie people’s decisions. These 
latter latent variables are obtained by adopting a mathematical modelling approach, 
applying the Drift Diffusion Model (DDM; Ratcliff, 1978; Ratcliff & McKoon, 2008; Ratcliff 
& Smith, 2004) to people’s accuracy of, and RTs to, decisions. Thus, application of the DDM 
will result in a set of (continuous) parameters, which are interpreted to be reflective of 
the cognitive processes underlying decision making. From having an indication of these 
processes, the (nominal) strategies that people adopted will be inferred.3 
 
Following the three empirical chapters, Chapter 5 presents a General Discussion. This 
discussion will provide the reader, for each empirical chapter, with the conclusions with 
respect to its aims, with an elaboration on the scientific and societal relevance of these 
conclusions, as well as with possible future directions. Moreover, it will provide the reader 

 
3 Note that nominal decision strategies will be inferred from a set of continuous parameters, that refer to a set 
of decision processes. We will thereby assume that each strategy is driven by processes that are qualitatively, 
rather than quantitatively, different across strategies. This assumption is tenable, as we expect different decision 
strategies to be reflected by different combinations of parameter values that lie within specific, non-overlapping 
subranges. 
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with an overview of the conclusions and implications with respect to the four common 
main themes across studies. The thesis then concludes with an English Summary, a Dutch 
Summary, and the Acknowledgements.




