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Abstract 
 

The field of personality psychology contains a large number of 

hierarchical models and individual scales measuring personality characteristics. 

Most models and scales have a substantial conceptual overlap but also measure 

unique personality characteristics. However, we still do not have a single 

exhaustive taxonomy of personality characteristics that eliminates redundancy of 

synonymous scales. Thus, the goal of this thesis was to resolve this problem by 

developing an exhaustive taxonomy of personality characteristics. This was 

accomplished by conducting two studies.  

In study 1, a broad set of 554 personality scales with robust psychometric 

properties was selected from the literature. We qualitatively reviewed item 

content of all 554 scales. By comparing item content amongst all these scales, we 

developed a list of 77 unique non-synonymous personality characteristics.  

In study 2, the preliminary taxonomy of 77 personality characteristics was 

empirically tested. Specifically, we administered a survey containing all 77 scales 

to an international sample of over 1,000 respondents. The results of the 

Confirmatory Factor Analysis (CFA) showed that with minor modifications, all 77 

scales showed adequate or excellent psychometric properties, such as the CFA 

model fit, Average Variance Extracted, and reliability. However, further testing 

showed that 4 pairs of scales lacked evidence of discriminant validity. As a result 

of collapsing those scales together, a final taxonomy of personality 

characteristics consisted of 73 scales with good psychometric properties.    
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Chapter 1: Introduction 
 
1.1 Stating the problem: How many unique personality characteristics are 
there? 
 

Currently, the field of personality can be described as an organised mess. 

Over a period of more than hundred years, dozens of hierarchical personality 

models and hundreds of individual personality scales have been developed. 

Across such wealth of literature, some personality scales measure conceptually 

unique phenotypes, while many other scales measure exactly the same 

construct. To exacerbate this issue, all these models and scales are scattered 

around the field of personality and often come under different labels. As a result, 

nobody knows how many unique personality characteristics there really are. This 

has two major implications. From a theoretical point of view, there is a clear lack 

of organization and systematization of personality scales. From a practical 

perspective, a lack of an exhaustive taxonomy of unique personality facets makes 

search for scales laborious and challenging. Typically, the task is often 

complicated by the lack of psychometric evaluation of scales in the literature. 

 Despite multitude of models, a Five Factor Approach stated gaining 

substantial popularity and prominence since around mid-1980s. Broadly, the Five 

Factor Approach is the belief that human personality can be organised by only 

five broad factors, typically labelled as Openness, Conscientiousness, 

Extraversion, Agreeableness and Neuroticism, which is sometimes called 

Emotional Stability (Block, 1995, 2001; John & Srivastava, 1999). These broad 

factors are associated with more specific unidimensional personality 

characteristics (i.e. measuring a single aspect), often denoted as personality 

facets. Here, arguably the most popular framework is the Five Factor Model 

(FFM; Costa & McCrae, 1992a), which includes 30 low-order personality facets 

(i.e. six facets per broad factor). For example, Neuroticism is associated such 

personality facets as anxiety and anger.  



20 
 

Despite its popularity, the FFM has been heavily criticized on both 

conceptual and methodological grounds (much more on this in Chapter 3). One 

relevant critique is centered around the fact that the FFM with its 30 facets is 

incomplete and that it provides a rather limited coverage of the personality 

sphere (e.g. Paunonen, 2002). As such, in parallel dozens of other hierarchical 

personality models have been developed (e.g. Aluja, Kuhlman, & Zuckerman, 

2010; Clark, Simms, Wu, & Casillas, 2008; Cloninger et al., 1994; Hogan & Hogan, 

1995; Jackson, Paunonen, & Tremblay, 2000; Krueger, Derringer, Markon, 

Watson, & Skodol, 2012; Lee & Ashton, 2004; Zuckerman, 1992). Despite 

differing factor structures and the number of broad factors, these models have 

many unique personality facets not represented with the FFM. The facet of 

Empathy from the seven-factor Psychobiological Model of Personality (Cloninger 

et al., 1994) is one such example. However, in terms facet coverage, there is also 

plenty of redundancy amongst these models because a large number of 

personality scales measure exactly the same constructs.  

Moreover, the field of personality contains an unknown number of 

individual scales, which measure unique personality facets unrepresented by any 

of the common hierarchical factor models (e.g. Envy (Smith, Parrott, Diener, 

Hoyle, & Kim, 1999)). Arguably, these scales are important for two reasons. First, 

they add incremental conceptual value in providing a more accurate description 

of the personality sphere. Second, such scales have practical value, manifested in 

a range of important real-life correlates. For example, the study by Vecchio 

(2000) investigated job correlates of employee envy, and the results showed a 

positive significant association between the predictor and employee turnover 

intentions (r = .27, p < .05), and decline in employee perceived job control (r = 

.58, p < .05). 

Thus, this thesis sets out to resolve the problem of disorganized 

personality literature by essentially reviewing a large number of hierarchical 
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models of personality and individual scales, in order to develop an exhaustive list 

of personality facets for the research community.   

1.2 Importance of assessing personality in organisations, and practical benefits 
of the new taxonomy of personality characteristics 
 

A substantial body of research has shown that personality has low-to-

medium concurrent validity when explaining job performance. For example, 

Conscientiousness, the strongest personality predictor of job performance in a 

wide range of occupations demonstrated the following mean concurrent 

validities across a number of meta-analyses: .18 (Tett, Jackson, & Rothstein, 

1991); .22 (Barrick & Mount,1991); .24 (Hurtz & Donovan,2000) .26 (Judge, 

Rodell, Klinger, Simon, & Crawford, 2013). In other words, Conscientiousness 

explained no more than 6.8 per cent of variance in job performance.  

Nonetheless, a large number of meta-analyses have shown that 

personality is still an important predictor of a wide range of organisational 

outcomes, including job satisfaction (Judge, Heller, & Mount, 2002), burnout 

(Alarcon, Eschleman, & Bowling, 2009), absenteeism (Ones, Viswesvaran, & 

Schmidt, 2003; Salgado, 2002), presenteeism (Johns, 2010; Miraglia, & Johns, 

2016), workplace accidents (Clarke & Robertson, 2005; Clarke & Robertson, 

2008), organisational commitment (Meyer, Stanley, Herscovitch, & Topolnytsky, 

2002), organisational justice (Cohen-Charash & Spector, 2001), and counter-

productive workplace behaviour (Grijalva & Newman, 2015).  

 Other meta-analytic studies demonstrated the importance of personality 

assessments for predicting both positive and negative leadership styles (Bono & 

Judge, 2004; Eagly, Johannesen-Schmidt, & Van Engen, 2003). In terms of the 

latter, personality assessments are useful psychometric tools for identifying 

destructive leaders, whose actions have a negative impact on organisations (e.g. 

Babiak & Hare, 2006; Campbell, Hoffman, Campbell, & Marchisio, 2011; Mathieu, 

Hare, Jones, Babiak, & Neumann, 2013). That is, a growing body of organisational 
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research has linked destructive leadership with workplace bullying (e.g. Boddy, 

2005, 2010, 2015; Mattice & Spitzberg, 2007), with a recent study showing that 

in a US-based sample of working individuals, psychopathic and narcissistic 

leadership styles explained as much as 41 per cent and 25 per cent variance in 

workplace bullying, and up to 20 per cent variance in employee depression 

(Tokarev, Phillips, Hughes, & Irwing, 2017). This has substantial costs to the 

economy, as in the UK alone, organisational costs of workplace bullying were 

estimated to range from four to four and a half billion pounds per annum in the 

form of lost productivity and law-suits (Rayner, 1997; Sheehan, 1999). In fact, the 

problem of workplace bullying so persistent that Einarsen (1999) claimed that 

“Bullying at work … is a more crippling and devastating problem for employees than 

all other work-related stress put together” (p.2).  

Other studies link destructive leadership with a whole array of negative 

organisational outcomes, including embezzlement (Boddy, 2015), inability to 

take responsibility for failure (Judge, LePine, & Rich, 2006; Miller & Ross, 1975), 

taking credit for others’ work (Morf & Rhodewalk, 2001), exploiting others (Khoo 

& Burch, 2008), and taking excessively high risks (Foster & Trimm, 2008). 

In recent times, personality assessment has become a multi-billion-dollar 

industry, with a wide range of companies, both small and large, routinely using 

personality tests to recruit more suitable employees (Economist, 2013; Smith & 

Smith, 2005). As an example, utilising personality assessments as part of the 

selection process enabled one UK-based supermarket to save up to 1.8 billion 

pounds (Bateson, Wirtz, Burke, & Vaughan, 2014).  

Thus, developing a single unified framework of personality facets with 

robust psychometric properties can enable psychometric companies to develop 

more valid selection inventories based on personality. Furthermore, 

organisations may use the new taxonomy of personality facets to develop 

computer-adaptive tests to examine specific facets, measurement of which may 
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require an extra level of accuracy (e.g. emotional stability facets in safety critical 

jobs such as chemical plant operators or pilots (Lajunen, 2001)). As a result of 

utilising such tools, organisations may benefit from recruiting more productive 

workforce, and minimising costs associated with bad hires, which could be as 

high as 30 per cent of an employee’s annual salary (Abassi & Holman, 2000). 

1.3 Theoretical benefits of the new taxonomy of personality characteristics 
 
 Arguably, developing a new list of personality facets has theoretical value. 

In this respect, three points are important. First, a new taxonomy of personality 

facets is expected to be a unifying framework, which provides a single exhaustive 

repository of personality characteristics with robust psychometric properties. 

Theoretically, this list is expected to provide a more nuanced representation of 

the personality sphere than any other competing model in the literature.  

Second, due to an integrative and unifying nature of this project, it is 

expected that the new taxonomy helps to provide an updated answer to the 

question of how many personality characteristics there really are - a theoretical 

question that has been unanswered for over 100 years.  

 Third, our exhaustive list of personality facets represents a framework 

built by reviewing a number of personality models and individual scales to select 

a set of unique personality facets. These models and scales have both unique and 

synonymous constructs. Therefore, a positive theoretical by-product of 

developing the new exhaustive taxonomy is a list of synonymous personality 

constructs across dozens of models of personality. Why is this theoretically 

important? This is important as it helps to, at least, partially clean and 

systematise the field of personality by resolving an issue of jingle jangle fallacy 

(Marsh, Craven, Hinkley, & Debus, 2003). Specifically, this concept refers to 

situations in which personality scales with the same label do not measure the 

same construct; and personality scales with completely different labels measure 
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identical phenotypes. Conceptually, this creates lack of clarity and potential 

confusion.  

1.4 Characteristics of an exhaustive taxonomy of personality facets 
 

Due to a lack of a formal definition in the literature, an exhaustive list of 

personality facets was defined in this thesis as a collection of conceptually 

unique unidimensional personality characteristics with robust evidence of 

convergent and discriminant validity. Such a list can essentially be constructed as 

a collection of unique personality characteristics, selected from a wide range of 

popular hierarchical models of personality and individual scales. While the 

process of, and the exact criteria for, compiling the taxonomy is described in 

great detail in Study 1 and Study 2, the impetus of this subsection is to provide a 

brief description of the key elements of the definition.   

 1.4.1 Unidimensionality 
 

The property of unidimensionality is critical to ensure that each 

personality scale in the taxonomy measures a single personality characteristic 

(Stout, 1987). Further, scale unidimensionality enables the meaningful 

interpretation of individual differences among respondents as differences on a 

single dimension of personality1 (Hattie, 1985; Stout, 1987). In contrast, it is 

more challenging to interpret individual differences when examining scores of 

multidimensional constructs, as they typically represent a constellation of 

different personality characteristics.  

Consider as an example Psychopathy, a compound personality trait that is 

commonly operationalised by a combination of four unidimensional personality 

facets, including Manipulativeness, Callousness, Impulsivity, and Conduct 

 
1 Note that for tests with a finite number of items, essential unidimensionality can only be 
approximated rather than categorically concluded Nandakumar (1993). 
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Problems (Hare & Newmann, 2005)2. It may be challenging to meaningfully 

interpret an overall Psychopathy score, as even two individuals with the identical 

overall score may be very different from one another due to a difference in 

scores on the constituent elements of the construct. For example, one individual 

may have higher scores on the Impulsivity and Conduct Problems dimensions 

and lower scores on the Callousness and Manipulativeness dimensions of 

Psychopathy, whereas the opposite may be true for their counterpart. Thus, 

despite having the same overall Psychopathy score, the first individual would 

represent so-called Primary Psychopathy: a type of Psychopathy that is 

associated with more overt criminal activities (e.g. murder or robbery), as a 

result of which a person would commonly end up in prison (Brinkley, Schmitt, 

Smith, & Newman, 2001; Levenson, Kiehl, & Fitzpatrick, 1995). In contrast, their 

counterpart would represent a so-called Secondary type of Psychopathy, which 

refers to intelligent psychopaths (Levenson et al., 1995). These psychopaths 

occupy an estimated four per cent of top managerial roles and they tend to 

conduct covert criminal activities, such as organisational embezzlement or 

counter-productive work (Boddy, 2015; Brinkley et al., 2001; Forsyth, Banks, & 

McDaniel, 2012; Levenson et al., 1995). Therefore, given that even two identical 

overall scores on a multidimensional construct can represent different sub-types 

of the same construct, in this thesis we emphasised the importance of 

developing a taxonomy of unidimensional personality facets, as it aids a more 

straightforward interpretation of respondents’ scores.   

 1.4.2 Convergent validity  
 

Since in scale development and evaluation convergent validity may refer 

to two distinct properties, it is important to clear potential definitional 

distinction first. One of the earliest conceptual accounts of convergent validity 

 
2 Note that Hare’s model of Psychopathy is currently considered to represent a dominant 
framework, but other conceptualizations of Psychopathy exist too, for example, Levenson’s 
model (Levenson, Kiehl, & Fitzpatrick, 1995). 
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was provided by Campbell and Fiske (1959). According to them, convergent 

validity represents a degree of association between two scales assumed to be 

measuring the same construct. Methodologically, convergent validity between 

multiple personality traits can be described in terms of magnitude of their 

correlation or covariance. As such, the underlying principle of the Campbell and 

Fiske’s approach to establishing convergent validity is based on the view that 

measures of the same construct ought to correlate more strongly with each 

other, than measures of different constructs3. 

According to another definition, convergent validity refers to the degree 

to which test items converge in measuring a specific construct (Bollen & Lennox, 

1991; Hughes, 2018). This definition became increasingly more popular with the 

continual development of the Confirmatory Factor Analysis (CFA) and latent 

modelling methodology, which started to be routinely applied in personality test 

development following a number of seminal publications on these topics (Bollen, 

1989, 2002; Bollen & Lennox, 1991; Jöreskog, 1969, Jöreskog, 1971). This 

definition of convergent validity provided researchers with conceptual grounds 

for evaluating the strength of the relationship between individual items and their 

underlying latent construct by examining the magnitude of factor loadings, 

shared variance between latent construct and its items, and by assessing 

reliability of each latent variable (e.g. Bollen, 1989; Bollen & Lennox, 1991; 

Brown, 2006; Kline, 2015).  

Notwithstanding the importance of the Campbell and Fiske’s (1959) 

definition of convergent validity, and given strong emphasis on using of the CFA 

 
3 Notably, Campbell and Fiske’s (1959) convergent and discriminant validity terms were 
introduced together with the Multi-Trait Multi-Method (MTMM) framework. The MTMM was 
developed as a measure of construct validity, and, graphically, it represents a two-dimensional 
cross-classification matrix of traits and methods. In their discussion of the MTMM methodology, 
Marsh and Grayson (1995) described traits as “attributes such as multiple abilities, attitudes, 
behaviors, or personality characteristics”, and methods were defined as “multiple test forms, 
methods of assessment, raters, or occasions’’. 
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methodology for developing taxonomy of personality facets, the latter definition 

of convergent validity was used in this thesis.  

 1.4.3 Discriminant validity  
 

Discriminant validity is commonly defined as the extent to which two 

conceptually distinct constructs are empirically unrelated to one another (Harter 

& Schmidt, 2008; Hughes, 2018). Establishing discriminant validity is an 

important step in psychometric research, and, in particular, in personality scale 

development because it helps to avoid the issue of construct proliferation. This 

concept is commonly referred to as introducing new constructs that are 

theoretically or empirically indistinguishable from constructs already present in 

the literature (Shaffer, DeGeest, & Li, 2016). Construct proliferation is 

problematic because it hinders construction of parsimonious theories and slows 

down rate of building cumulative knowledge in the discipline (Hughes, 2018; Le, 

Schmidt, Harter, & Lauver, 2010). Interestingly, the issue of construct 

proliferation was recognised over 90 years ago being described as 

‘‘contaminating to clear thinking’’ (Kelly, 1927). More recently, Hughes (2018) 

noted that demonstrating discriminant validity evidence is thus crucial for 

determining whether a new measure is suitable for theory development and 

empirical testing.   

In a recent review, Shaffer et al.  (2016) provided a thorough account of 

discriminant validity methods. It was noted that some of the most popular 

methodological frameworks for establishing discriminant validity include the use 

of the Multi-Trait Multi-Method (MTMM; Campbell & Fiske, 1959) approach as 

well as Confirmatory Factor Analysis (CFA) (Bagozzi, Yi, & Phillips, 1991). 

Furthermore, Shaffer and colleagues emphasise the importance of taking into 

account reliability of each measure when examining discriminant validity 

properties. Note that a detailed coverage of the discriminant validity methods 

used in this thesis is provided in section 6.2.8.5.   



28 
 

1.5 How can an exhaustive taxonomy of personality facets be developed?  
 

While there are a number of different approaches to developing an 

exhaustive taxonomy of personality facets, it is worth-noting early that, 

currently, there is not a single theory that can be used to provide a reasonable 

approximation of the number of personality facets. Further, no theory can 

inform us as to what exactly these facets are.  

 Considering this fact, it is emphasised that, in recent literature, two 

common approaches or their variants (i.e. pure empiricism and some 

combination of theory and empirical testing) have been frequently used to 

develop hierarchical models and taxonomies of personality characteristics. The 

essence of a purely empirical approach lies in selecting a number of personality 

models, administering items of each scale to a sample of respondents, and then 

factor-analyzing data to recover a number of personality characteristics. One of 

the most recent examples of this approach is the Synthetic Aperture Personality 

Assessment model of Personality (SAPA; Condon, 2018; Condon & Revelle, 2015). 

A purely empirical approach has its advantages, as it tends to be a convenient 

methodology for finding a number of personality characteristics by analysing 

covariance matrix (Condon, 2018). However, this approach is usually criticised for 

being too mechanical as it over-relies on the method of exploratory factor 

analysis to generate a range of plausible solutions (Comrey & Lee, 1992; Meehl, 

1992). Additionally, a number of hierarchical personality models selected for the 

joint factor analysis tends to be rather limited. As a result, a limited number of 

personality characteristics is uncovered, which provides an insufficient coverage 

of the personality sphere.  

 Arguably, a more optimal approach includes a combination of theory and 

empiricism. The former is used to qualitatively develop conceptual framework, 

and the latter is applied as a confirmatory methodology to empirically test its 

strength. This two-stage approach is advocated by a prominent Structural 
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Equation Modelling (SEM) figure Kenneth Bollen (1989), and it was further 

endorsed by the creator of SEM itself – Karl Joreskog (1993). From the seminal 

work on SEM by both of these researchers (Bollen, 1989; Joreskog, 1993), it 

followed that such a complimentary approach has a number of advantages over 

purely-empirical testing. First, an initial qualitative stage forces researcher to 

develop a structured framework based on conceptual considerations rather than 

on purely empirical tools. Second, further empirical examination is used to test a 

set of conceptually pre-defined structures. This usually eliminates the problem of 

over-factoring whereby a researcher may select an EFA solution with large 

number of factors, in which some factors lack discriminant validity (e.g. the SAPA 

anxiety and well-being scales). 

 The key question then is how can such joint methodology be practically 

applied to develop an exhaustive taxonomy of personality facets? As a brief 

overview, in terms of the qualitative stage, we selected a broad set of over 550 

psychometrically robust personality scales from the literature, and then 

conducted a qualitative item-level analysis of all scales. This enabled us to 

conceptually develop a list of unique personality phenotypes (Study 1 describes a 

comprehensive procedure behind the process).  

In the next stage in Study 2, we empirically tested psychometric 

properties of each scale in the taxonomy, by using an international sample of 

over 1,000 respondents. Specifically, we used Confirmatory Factor Analysis (CFA) 

to test whether each personality facet conformed to their expected factor 

structure. Further, we tested convergent validity and discriminant validity 

properties of all facets in the taxonomy to determine if all facets were 

psychometrically robust and empirically distinguishable.   

Before delving into the actual process of developing the taxonomy, we 

have covered a set of important prerequisite issues in the following literature 

review Chapters. Specifically, Chapter 2 provides a theoretical account as to what 
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personality is and is not, also discussing dominant theoretical approaches. Next, 

Chapter 3 provides a critical discussion as to why neither the dominant Five Factor 

Model, nor other competing models of personality can provide a complete 

coverage of the personality sphere. Then, in Chapter 4, we move to discuss more 

advanced integrative personality frameworks, which were developed by 

essentially combining different sets of individual hierarchical models of 

personality in an attempt to produce unifying frameworks. 
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Chapter 2: What is Personality? 
 
 
 Personality has been studied for centuries, with earlier accounts 

classifying individual differences in personality and temperament being traced to 

Hippocrates (460 – 370 BCE). His categorisation of four personality types: 

melancholic, choleric, sanguine and phlegmatic, which essentially represented 

different combinations of Neuroticism and Extraversion, was influential for 

almost 2,000 years. Then a period starting from the late 19th century was marked 

by a number of key developments in Psychology that facilitated a gradual shift 

towards a more scientific approach. Some of the major developments included a 

proposal to use empirical data on adjectival language terms for studying 

personality (Galton, 1884; Heymans and Wiersma, 1909); invention of factor 

analysis (Spearman, 1904); articulation of the Trait Theory (Allport, 1937); 

advancing factor analytic methodology by proposing the very simple structure 

(Thurstone, 1947); and development of confirmatory factor analysis (Jöreskog, 

1969). While these findings represent only a small snapshot of key developments 

in Personality Psychology, they nonetheless proved important in setting out the 

scene for decades of future psychological research, which helped us to advance 

our understanding of personality. As such, the purpose of this Chapter is to draw 

on modern psychometric literature in order to define what is meant by 

personality in this thesis, and to clarify a theoretical stance on a number of 

debated issues, including for example, degree of cross-situational consistency in 

behaviour (i.e. the trait vs the state approach); the heritability and biological 

basis of personality; and the hierarchical organisation of personality. In addition, 

this Chapter is equally focused on explaining how personality traits can be 

distinguished from a multitude of similar concepts such as motivation, values, 

virtues, defence mechanisms and coping styles. Overall, the purpose of this 

Chapter is to delineate the theoretical foundation upon which this thesis is built.   
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2.1 Definitions of Personality 
 

Since beginning of the 20th century numerous psychologists provided 

their definitions of personality, and although no single definition can 

comprehensively capture all important aspects of personality, most of the 

definitions have common features (see Table 1, p.35). Specifically, it is generally 

agreed that personality is represented by relatively stable patterns of thought, 

emotion and behaviour (e.g. Costa & McCrae, 2008; DeYoung, 2014; Fleeson, 

2001; Larsen & Buss, 2005; Roberts, 2009; Tellegen, 1991), with such patterns 

commonly referred to as traits. There is also a growing consensus that 

expression of personality traits is dependent upon a complex interplay of socio-

cognitive factors (e.g. goals, beliefs, motivations, values, virtues, life stories, 

culture, situational context etc) (Cote, Moskowitz, & Zuroff, 2012; DeYoung, 

2014; Fleeson, 2001, 2007; Flesson & Jayawickreme, 2015; Heller, Komar, Lee, 

2007; Huang & Ryan, 2011; McAdams & Pals, 2006) and neurological 

mechanisms underpinning trait enactment (e.g. Cohen, Young, Baek, Kessler, & 

Ranganath, 2005; Depue & Collins; 1999; Depue & Morrone-Strupinsky, 2005; 

DeYoung, 2013; Kapogiannis, Sutin, Davatzikos, Costa, & Resnick, 2013; Schaefer, 

Knuth, & Rumpel, 2011). Further, it is argued that personality has an 

evolutionary basis and a variable degree of heritability (Deacon, 1997; DeYoung, 

2015; Eysenck, 1950; Gray, 1995, 2004; Krueger & Johnson, 2008; McAdams & 

Pals, 2006; Turkheimer, 2000; Riemann, Angleitner, & Strelau, 1997; Riemann & 

Kandler, 2010). Personality is hierarchically organised (e.g. Aluja, Kuhlman, & 

Zuckerman, 2010; Costa & McCrae, 1992a; Eysenck, Eysenck, & Barrett, 1985; 

Goldberg, 1981, 1982, 1990; Hogan & Hogan, 1995; Jackson, Paunonen, & 

Tremblay, 2000), and its structure is largely replicable across cultures (Ashton et 

al., 2004; Ashton, Lee, & Son, 2000; De Raad et al., 2014; Lee & Ashton, 2008; 

Yamagata et al., 2006). Below is a more detailed description of these features, 

provided in the context of two prominent modern personality theories:  Whole 
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Trait Theory (Fleeson, 2001), and the Cybernetic Big Five Theory (DeYoung, 

2014).  

2.2 Whole Trait Theory 
 

 Whole Trait theory was originally developed to resolve a long-standing 

conflict between trait theorists and situationists (principally, Mischel). The main 

difference between the two approaches lies in the degree to which cross-

situational consistency of behaviour is emphasised. The trait approach assumes 

that traits have high cross-situational consistency, meaning that individuals tend 

to behave similarly across contexts (e.g. Ashton & Lee, 2009; Costa & McCrae, 

2006; DeYoung, Weisberg, Quilty, & Peterson, 2013; Johnson, 1997). In contrast, 

the proponents of the socio-cognitive approach assume low cross-situational 

consistency, suggesting that an individual’s behaviour is variable, as it depends 

on a complex set of situational circumstances (e.g. Cervone, 2005; Mischel, 1969; 

Mischel & Peake, 1982). Despite this rivalry, Fleeson (2001) proposed that both 

approaches may in fact be complementary, and, that their integration may 

advance our understanding of personality. As a result, Whole Trait Theory was 

introduced, with one of its main postulates defining personality traits as density 

distributions of states (Baird, Le, & Lucas, 2006; Church et al., 2013; Fleeson, 

2001, 2012; Fleeson & Wilt, 2010; Judge, Simon, Hurst, & Kelley, 2013), where 

state is defined as an individual’s affective, cognitive, and behavioural content 

directly corresponding to its specific trait but expressed in a specific context and 

having shorter duration, i.e. minutes to hours, as opposed to days, months and 

years (Zillig, Hemenover & Dienstbier, 2002). Thus, according to Whole Trait 

Theory, description of a person’s trait level should not be defined by a single 

number but rather by the parameters of their internal behavioural distribution 

(i.e. distribution of states). These include the mean –  average value of 

someone’s behaviour; the standard deviation –  average degree to which an 

individual’s behaviour is likely to deviate from the mean; skewness – the extent 
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to which an individual’s behaviour is tilted towards a negative or positive pole of 

a trait; and kurtosis – the degree to which an individual’s behavioural distribution 

is more flat or peaked4.  

Essentially, defining personality traits as density distributions of states 

has facilitated the combination of the strengths of both the trait approach and 

socio-cognitive approach, as the aforementioned definition acknowledges that 

each individual has a relatively stable mean level behaviour to which one usually 

gravitates, but also that an individual is capable of enacting different levels of 

each trait depending on a range of socio-cognitive factors that the situationists 

strongly emphasise (Fleeson, 2001; Fleeson & Jayawickreme, 2015). 

Interestingly, such a theoretical stance on the interaction between traits and 

socio-cognitive factors is consistent with one of the earliest personality accounts 

provided in the first half of the 20th century, which was based on a seminal study 

of moral reasoning in children:  

[trait] is not an inner entity operating independently of the situations in 

which the individuals are placed but is a function of the situation in the 

sense that the individual behaves similarly in different situations in 

proportion as these situations are alike, have been experienced as 

common occasions for honest or dishonest behaviour, and are 

comprehended as opportunities for deception or honesty (Hartshorne & 

May, 1928, p.385). 

 
4 It should be noted that the reliability of these parameters, and therefore their usefulness varies 
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Table 1  

Definitions of Personality 

Source  Date  Definition  

Cattell 1943 The universe of traits, ideally covering all aspects of personality, or at least sampling them with 

even density. Traits are thus points or, rather, small areas on the continuous but finite surface 

which represents all the observed behaviour of the individual.  

Eysenk 1950 The sum-total of the actual or potential behaviour-patterns of the organism, as determined by 

heredity and environment 

Guildford 1959 A person’s unique pattern of traits; any distinguishable, relatively enduring way in which one 

individual differs from others 

Allport  1961 A dynamic organisation, inside the person, of psychophysical systems that create the person’s 

characteristic patterns of behaviours, thoughts and feelings. Personality is biologically 

determined, but its expression is dependent upon the environmental forces   

Cronbach 1984 One’s habits and usual style  

Tellegen  1991  [A set of traits representing] a psychological (therefore) organismic structure underlying a 

relatively enduring behavioural disposition, i.e., a tendency to respond in certain ways under 

certain circumstances 
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American Psychiatric 

Association 

1994 [A collection of] traits [that] are defined as enduring patterns of perceiving, relating to, and 

thinking about the environment and oneself that are exhibited in a wide range of social and 

personal contexts 

Johnson 1997 A collection of relatively enduring patterns of thoughts, feelings, and behaviours 

Fleeson  2001 A collection of traits formed by density distribution of states, whose activation is dependent 

upon various socio-cognitive factors (e.g. goals, beliefs, motivations etc) 

Plotnik 2002 A relatively stable and enduring tendency to behave in a particular way 

Funder  2004 An individual’s characteristic patterns of though, emotion, and behaviour, together with the 

psychological mechanisms – hidden or not – behind those patterns  

Larsen & Buss 2005 The set of psychological traits and mechanisms within the individual that are organised and 

relatively enduring and that influence his or her interactions with, and adaptations to, the 

intrapsychic, physical, and social environment  

Pervin et al 2005 Characteristics of the person that account for consistent patterns of feelings, thinking and 

behaving  

McAdams and Pals 2006 An individual’s unique variation on the general evolutionary design for human nature, 

expressed as a developing pattern of dispositional traits, characteristic adaptations, and 

integrative life stories complexly and differentially situated in culture 

Mayer 2007 The organised developing system within the individual that represents the collective action of 

that individual’s major psychological subsystems  



37 
 

Costa and McCrae 2008 Consistent and enduring individual differences in ways of thinking, feeling and acting 

Roberts  2009 Personality traits are the relatively enduring patterns of thoughts, feelings, and behaviours that 

reflect the tendency to respond in certain ways under certain circumstances 

Aspendorf  2009 A recurrent tendency to show a particular observable behaviour in a particular type of 

situation 

Revelle 2012 The coherent patterning over time and space of affect, behaviour, cognition, and desire 

DeYoung 2014 A set of probabilistic descriptors of relatively stable patterns of emotion, motivation, cognition 

and behaviour, in response to classes of stimuli that have been present in human cultures over 

evolutionary time  
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Whilst this quote emphasises the idea that interaction between trait and 

socio-cognitive factors is not necessarily new amongst personality psychologists, 

however, what makes Whole Trait Theory a prominent framework of personality 

is its theoretical account of traits, the ability to formulate and test falsifiable 

hypotheses, and a body of empirical research converging on the conclusion that 

traits are relatively stable. That is, Baird et al (2006) and Fleeson (2001) 

demonstrated a high degree of temporal stability in the parameters of 

individuals’ trait distributions, with the week to week correlation values being in 

the region of .80. Fleeson and Gallager’s (2009) meta-analytic findings showed 

that self-reported Big-Five traits levels correlated with daily trait manifestations 

(states) at around .50. Further, factor-analytic investigations revealed similar 

structures between traits and states for the Big-Five (Borkenau & Ostendorf, 

1998).  

Despite relative stability in individuals’ trait distribution parameters, 

research has shown that some distributional parameters (e.g. the mean) can shift 

over the lifespan, albeit in a systematic fashion with age. A considerable number 

of longitudinal studies suggest that personality changes occur in adolescence 

(e.g. Robins, Fraley, Roberts, & Trzesniewski, 2001), early adulthood (Block & 

Robins, 1993; Helson & Moane, 1987; McGue, Bacon, & Lykken, 1993; Watson & 

Walker, 1996), and, more generally, throughout one’s entire lifespan (Roberts, 

Walton, & Viechtbauer, 2006). As demonstrated by an influential meta-analysis 

of 92 longitudinal studies (Roberts et al., 2006), discernible group-mean level 

increases in Conscientiousness, Agreeableness, Social Dominance, as well as 

group-mean level decreases in Neuroticism, were reported throughout 

participants’ lifespans. Notably, Openness showed a more complex, curvilinear 

pattern, with its group mean-levels increasing throughout young adulthood and 

then demonstrating a decreasing pattern at older ages. Further insights into 

mean-level changes in Neuroticism were provided by a comprehensive review of 

longitudinal studies (Roberts, Robins, Caspi & Trzesniewski, 2003), which 
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concluded that, while Neuroticism decreases with age in a linear fashion, it tends 

to plateau later at older ages. Despite such systematic changes, it should be 

noted that the hierarchical structure of personality (at least as measured by the 

Big Five) remains stable across different age groups (Allemand et al., 2007; Lang, 

Lüdtke & Asendorpf, 2001; Morizot, & Le Blanc, 2003; Small, Hertzog, Hultsch, & 

Dixon, 2003). For example, one such study based on a large sample of over 

130,000 individuals with ages ranging from 21 to 60 years showed very similar 

Big Five factor structures across all age groups, as determined by  very high 

average congruency coefficients (.99), which represent parameters for assessing 

similarity of different Exploratory Factor Analytic structures (Srivastava, John, 

Gosling, & Potter, 2003). 

2.3 The Cybernetic Big Five Theory  
 

While Whole Trait Theory has accomplished an important goal in 

personality theory, that is integration of the trait approach and the socio-

cognitive approach in a single unified framework, the Theory has a somewhat 

lesser emphasis on the biological and evolutionary processes underpinning 

personality (Fleeson & Jayawickreme, 2015). For this reason, the biological and 

evolutionary factors are discussed in terms of another recently developed 

modern personality framework: The Cybernetic Big Five Theory (DeYoung, 2014).  

The Cybernetic Big Five Theory is an integrative theory centred around a 

fundamental premise that human personality is understood in terms goal-

directed and cybernetic systems (Carver & Scheier, 1998; DeYoung, 2010; 

Peterson & Flanders, 2002). More specifically, DeYoung (2014) defined 

cybernetic systems as self-regulating, biological and adaptive mechanisms that 

are used for goal attainment. According to the Cybernetic Big Five Theory, goal 

attainment is a continuous process, during which an individual’s cybernetic 

systems receive feedback through sensory mechanisms that serve to indicate a 

degree of closeness to achieving a goal. Consequently, based on the 
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environmental feedback, cybernetic systems may undergo adjustments to an 

individual’s behaviour, thoughts and emotions to facilitate more efficient goal 

attainment. As such, goal-attainment is a dynamic process, represented by 

recursive interactions between someone’s cybernetic systems and their 

environment.  

Further, it is important to note that the Cybernetic Big Five Theory 

endorses the Five Factor Approach to personality, according to which human 

personality is represented by five broad traits. They are commonly known as 

Extraversion, Neuroticism, Openness, Agreeableness, and Conscientiousness5 

(Costa & McCrae, 1992a; Goldberg, 1992).   

Conceptually, the Cybernetic Big Five Theory is not a rival to Whole Trait 

Theory, as both theories have comparable views on personality traits. To re-

iterate, Whole Trait Theory defines traits in terms of density distribution of states 

(Fleeson, 2001). In the Cybernetic Big Five Theory, “personality traits are 

probabilistic descriptors of relatively stable patterns of emotion, motivation, 

cognition and behaviour, in response to classes of stimuli that have been present 

in human cultures over evolutionary time (DeYoung, 2014)”. However, in 

contrast to Whole Trait Theory, evolution is emphasised as part of the definition. 

DeYoung (2014) noted that although human brains are structurally similar to 

those of other mammals, the human cerebral cortex had undergone a great 

expansion during the course of evolution, which played an important role in 

improving a number of biological capacities in humans, including memory, 

attention, consciousness, and perception (Saladin, 2010). The Cybernetic Big Five 

Theory also emphasises that some sub-cortical structures in humans evolved to 

facilitate goal attainment (i.e. the limbic system and basal ganglia). Overall, the 

 
5 Note that as the Five Factor Approach is a large subject in itself, a detailed discussion of its 
structure, advantages, limitations, and alternative factor models is provided in the next Chapter.  
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importance of these evolutionary mechanisms is encapsulated by DeYoung’s 

(2014) quote: 

[Human] cybernetic architecture has been extremely well preserved by 

evolution because it provides the general behavioural control system that 

allows organisms to adjust their behaviours to their situation from 

moment to moment to accomplish their goals and, hence to survive and 

reproduce (p.2)  

In the Cybernetic Big Five Theory, DeYoung (2014) states that personality 

traits are heritable. Behavioural genetics studies showed that heritability of 

broad traits is estimated to be in the range of 40 per cent to 60 per cent, when 

self-reported measures of personality are used; however, when using other 

raters’ reports, heritability figures are higher, lying in the region of 60 per cent to 

80 per cent (Bouchard, Thomas, & Loehlin, 2001; Riemann et al., 1997; Riemann 

& Kandler, 2010; Yamagata et al., 2006; Polderman et al., 2015).  In regard to 

these estimates, three points should be emphasised. First, one of the studies 

conducted by Yamagata and colleagues (2006) used national samples from both 

Western (i.e. Canada and Germany) and Eastern (i.e. Japan) countries and 

obtained comparable proportions of genetic component underlying the Big-Five. 

These findings provide some evidence of genetic universality of broad 

personality traits across cultures. Second, despite the aforementioned trait 

heritability estimates, environmental factors also explain a large proportion in of 

personality trait variance (Turkheimer, 2000). Third, heritability estimates of 

personality traits are not uniform in the population, meaning that the balance 

between environmental and genotypical factors can be moderated by different 

environments (Krueger & Johnson, 2008).  

 The Cybernetic Big Five Theory also provides an account of biological 

substrates of personality and their associations with a range of specific functions. 

A substantial body of neurobiological evidence has suggested a link between the 
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broad trait of Extraversion, which includes its facets such as gregariousness, 

assertiveness and warmth, and reward system6 (e.g. DeYoung, 2013; Diener, 

Oishi, & Lucas, 2003). Specifically, neuroimaging studies have shown a positive 

association between reward sensitivity and volume of medial orbitofrontal 

cortex7 (e.g. DeYoung, 2010; Omura, Constable, & Canli, 2005; Rauch et al., 

2005); striatal activity (e.g. Hsu, Bhatt, Adolphs, Tranel, & Camerer, 2005; 

Schultz, 2000); and activity in the amygdala (Depue & Collins, 1999; Hampton, 

Adolphs, Tyszka, & O'Doherty, 2007; Johnsrude, Owen, White, Zhao, & Bohbot, 

2000). In terms of brain neurotransmitters, dopamine has been linked to reward 

sensitivity in both human and non-human investigations8 (see DeYoung, 2013 for 

detailed review), while hedonic “liking” reactions were positively associated with 

the brain opioid system (Berridge, 2007).  Other studies have shown that genetic 

differences in dopamine functioning are associated with differential sensitivity to 

reward, with the presence of the A1 allele on the dopamine D2 receptor gene 

explaining extra variance in reward sensitivity (e.g. Blum et al., 1996; Cohen et 

al., 2005; Noble, 1996, 2003). 

According to the Cybernetic Big Five Theory, Extraversion and its function 

of reward of sensitivity represent an initial part of the cybernetic cycle (DeYoung, 

2014). At this stage, an individual is motivated by achieving a goal, and during 

this process they receive environmental cues to determine proximity to their 

objective. If an individual’s behaviour brings them closer to the goal, such 

behaviour is reinforced until the objective has been fulfilled. Conceptually, this 

stage of the cybernetic cycle is governed by the Behavioural Activation System 

 
6 One of early biological theories of personality developed by Eysenck (1967) emphasized the link 
between Extraversion and arousal rather than Reward. However, with a growing number of 
publications, modern literature has shifted towards favoring the connection between 
Extraversion and the Reward System (Smillie, 2013). 
7 More detailed information on this topic is provided in reviews by DeYoung (2010) and Smillie 
(2008) 
8 Note except for reward sensitivity, dopamine is implicated in a wide range of functions 
including, for example, mood (D1 dopamine receptor; Suhara et al., 1992).  
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(BAS). The BAS system controls appetitive motivation, and it is activated in the 

presence of reward9  (Gray, 1982; Gray & McNaughton, 2000; McNaughton & 

Corr, 2008; Corr & McNaughton, 2012; Quilty, DeYoung, Oakman, & Bagby, 

2014).   

While Extraversion represents an initial part of the cybernetic cycle, 

Neuroticism is important for a later stage of goal attainment. Here, an 

individual’s current state is compared against the desired state. If both states 

match, the goal has been attained; however, a mismatch may indicate that an 

alternative strategy is required. Furthermore, such a mismatch may cause 

feelings of failure, threat or inability to achieve safety (Peterson, 1999). As a 

result, one of the strategies of coping with this problem is based on activating 

innate defence mechanisms. According to the Cybernetic Big Five Theory, 

Neuroticism and its constituent traits including anxiety, depression, anger, 

rumination “reflect individual differences in the sensitivity and reactivity of those 

defensive systems” (DeYoung, 2014, p.11).  

 A substantial body of empirical evidence has linked Neuroticism to 

emotional reactions to punishment and threat stimuli (e.g. Barlow, Ellard, Sauer-

Zavala, Bullis, & Carl, 2014; Gallagher & Hall, 1992; Hirsh & Inzlicht, 2008; 

Perkins, Cooper, Abdelall, Smillie, & Corr, 2010; Perkins & Corr, 2006; Perkins, 

Kemp, & Corr, 2007; Volk, Nguyen, & Thöni, 2019; Wallace & Newman, 1990). On 

a neurological level, Neuroticism is positively associated with the volume of 

numerous brain structures, including the Cerebellum, Mid-cingulate gyrus, 

Middle temporal gyrus and Caudate; and is negatively associated with the 

volume of the Medial frontal gyrus, Medial temporal lobe and Basal Ganglia (e.g. 

Carter et al., 1998; DeYoung et al., 2010; Eisenberger & Lieberman, 2004). 

Furthermore, some studies using the electroencephalogram (EEG) technique 

 
9 Note: the BAS system constitutes part of the Reinforcement Sensitivity Theory (Gray, 1982; 
McNaughton & Corr, 2008; Corr & McNaughton, 2012).  
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showed that the Withdrawal element of Neuroticism is primarily linked to 

increased brain activity in the right frontal lobe (Shackman, McMenamin, 

Maxwell, Greischar, & Davidson, 2009; Zuckerman, 2005), whereas the Anger 

element of Neuroticism is mostly associated with greater activity in the left brain 

hemisphere (Harmon-Jones, 2004; Harmon-Jones & Allen, 1998). As such, 

DeYoung (2010) noted that Neurotic tendencies indeed represent a complex web 

of brain activities distributed across multiple brain sites.  

In terms of neurotransmitters, Neuroticism has been consistently linked 

with reduced levels of serotonin, i.e. a brain chemical involved in a variety of 

functions such as sleep, motor activity, sex drive, and mood stabilisation (Gray & 

McNaughton, 2000). Therefore, it is perhaps unsurprising that lower levels of 

serotonin in individuals are linked with an array of Neurotic tendencies, including 

higher depression, anxiety, worry, and less emotional stability (Cools et al., 2005; 

Eison, 1990; Harmer, Rogers, Tunbridge, Cowen, & Goodwin, 2003; Hennig, 

2004; Manuck et al., 1998). Furthermore, mounting evidence from meta-analytic 

studies converge on a conclusion that individual differences in the human 

genome play a role in Neuroticism, as it has been repeatedly found that 

individuals with a short-form allele of the 5-HTTLPR serotonin transporter gene 

tend to be more Neurotic (Schinka, Busch, & Robichaux-Keene, 2004; Munafò et 

al., 2003; Munafò et al., 2009).  

Other metabolites which have also been consistently found to be 

positively correlated with Neuroticism include Noradrenaline and Cortisol, both 

of which tend to be elevated in stressful and threat-inducing situations (Adler, 

Wedekind, Pilz, Weniger, & Huether, 1997; Hennig, 2004; Kelly & Cooper, 1998; 

White & Depue, 1999).  According to the Cybernetic Big Five Theory, such events 

trigger two specific defence mechanisms within the human organism. First, the 

active mechanism, or as it is commonly known the fight-flight-freeze system, is 

activated to provide an immediate response to a threatening situation 
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(McNaughton & Corr, 2004). At this point an individual can experience greater 

emotionally lability, anger and hostility, which can result in fighting reaction in 

order to eliminate an immediate threat. Alternatively, a flight reaction can ensue 

if threat is overwhelming. Finally, freezing is typically activated when the 

previous two reactions are not viable (McNaughton & Corr, 2004; McNaughton & 

Corr, 2008; Corr & McNaughton, 2012; Corr & Cooper, 2016). Second, the 

passive mechanism, represented by the Behavioural Inhibition System (BIS), is 

activated in response to the presence of approach-avoidance conflict and 

increased psychological entropy (i.e. uncertainty) (Hirsh, Mar, & Peterson, 2013; 

Gray & McNaughton, 2000). For example, an individual may be motivated to 

acquire a romantic partner, but, simultaneously, they want to avoid rejection. 

Such conflicting goals have been linked to increases in both anxiety and 

depression (Gray & McNaughton, 2000). 

Next, the Cybernetic Big Five Theory postulates that other broad traits, 

such as Agreeableness, Openness and Conscientiousness, and their constituent 

elements, are also important in the cybernetic cycle for achieving an individual’s 

goals. Detailed explanation of the biological bases of these traits is voluminous 

and lies outside of the confines of the current thesis, therefore below is a brief 

description of each trait10.  

Agreeableness reflects individual differences in the extent to which an 

individual is empathetic, altruistic and cooperative. The Cybernetic Big Five 

Theory posits that humans’ goals are frequently achieved by interacting with 

other individuals11 (Graziano & Tobin, 2013; Van Egeren, 2009). Therefore, 

individual differences in Agreeableness reflect a set of personality mechanisms 

that allow more effective cooperation with others, which tends to increase 

 
10 As an example, an interested reader is referred to the DeYoung et al.’s (2010) publication 
which provides an insightful account and mapping of broad personality traits to their respective 
brain regions 
11 The Cybernetic Big Five Theory acknowledges that some goals may be achieved without 
cooperation with others. 
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chances of goal attainment. Brain imaging studies associate Agreeableness with 

increased volume of the right medial orbitofrontal cortex (Rankin et al., 2004), a 

brain region, impairment to which has been previously linked to inappropriate 

social behaviour with others (Blair & Cipolotti, 2000; Stuss, Gow, & Hetherington, 

1992). More recent neuroimaging studies have further shown that 

Agreeableness is linked with decreased volume of the posterior cingulate cortex, 

a brain area implicated in interpreting intentions and mental states of others 

(DeYoung et al., 2010; Saxe & Powell, 2006). 

Individual differences in Openness refer to a person’s capacity towards 

exploration and tendency to recognise and process abstract information. 

DeYoung (2015) argues that Openness enables continuous updating of the 

mental interpretation of the world though sensory feedback. This information 

may then be used to determine if more a efficient strategy can be employed to 

achieve a goal. Brain imaging studies have shown an association between the 

trait of Openness and increased neural activity in the posterior region of the 

medial frontal cortex, a brain area responsible for tracking goal-directed 

performance (Ridderinkhof, Ullsperger, Crone, & Nieuwenhuis, 2004). Other 

studies have also identified a link between Openness and the left frontal pole of 

the prefrontal cortex, which is responsible for working memory (DeYoung et al., 

2010). In a review of the Openness factor, DeYoung (2015) attempted to explain 

this finding by noting that the aforementioned part of the prefrontal cortex may 

represent a shared substrate of intellect and intellectual engagement. 

Conscientiousness represents an individual difference in internal 

mechanisms that are responsible for prioritising goals and following rules. More 

specifically, DeYoung (2015) argues that Conscientiousness plays an important 

role in the cybernetic cycle, as it allows humans to adapt their behaviour in such 

a way as to suppress distractions in order to achieve both an array of immediate 

goals but also objectives that may be attained after weeks, months and even 
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years (DeYoung, 2010). A number of neuroimaging studies found that 

Conscientiousness is positively associated with the volume of the Dorsolateral 

Prefrontal Cortex (e.g. DeYoung et al., 2010; Kapogiannis et al., 2013), a brain 

region responsible for execution of planned action. Moreover, Adelstein et al 

(2011) and Yen et al (2011) found that Conscientiousness was linked with 

activation in the Medial part of the Prefrontal Cortex, thus suggesting that 

Conscientiousness is involved in a mechanism for re-orienting attention, which is 

important for switching attention between goals, as well as moving attention 

away from disruptive impulses (DeYoung, 2015).   

2.4 Hierarchical organisation of personality  
 

Both Whole Trait Theory and the Cybernetic Big Five Theory converge on 

a theoretical perspective that personality is hierarchically organised with a 

number of levels. Many contemporary hierarchical models of personality are 

organised as a two-tier structure which includes a layer of broad 

(multidimensional) traits12 (e.g. Extraversion) and their respective lower-order 

facets, representing conceptually narrow and unidimensional trait components 

(e.g. Social Dependence) (Aluja, Kuhlman, & Zuckerman, 2010; Arnau, Handel, & 

Archer, 2005b; Clark, Simms, Wu, & Casillas, 2008; Cloninger et al, 1994; Costa & 

McCrae, 1992a; Hogan & Hogan, 1995; Jackson, Paunonen, & Tremblay, 2000; 

Krueger, Derringer, Markon, Watson, & Skodol, 2012; Lee & Ashton, 2004; 

Livesley & Jackson, 2009; Simms et al., 2011). For example, a dominant 

hierarchical model of personality, The Five Factor Model, contains five broad 

factors and 30 lower-order facets. Despite such structural organisation, a 

considerable body of research has been devoted to uncovering the existence of 

other hierarchical levels of personality. Specifically, research in this area has 

focused on identifying the lowest-level of the personality hierarchy, i.e. specific 

 
12 Note that depending on the model, broad factors are assumed to be either orthogonal or 
correlated 
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behaviours called nuances, lying below the facet level; intermediate level factors, 

residing in-between factors and their respective facets; higher-level 

superordinate factors (meta-traits), situated above the broad five factors; and, 

finally, the General Factor of Personality (GFP), occupying the apex of the 

personality hierarchy. This sub-section does not aim to provide a comprehensive 

discussion of the personality hierarchy but rather a concise summary that 

introduces multiple hierarchical levels of personality.  

In the context of the dominant Five Factor Approach, early research by 

Digman (1997) suggested that orthogonality of the broad five factors was 

imposed by a specific choice of factor-analytic methodology during its 

development (i.e. principal components analysis with a varimax rotation). 

However, when the factors were given a psychological content, they tended to 

correlate, thus suggesting the presence of higher order-factors. This was further 

tested by Digman (1997), who re-analysed 14 different correlation matrices that 

initially showed five-factor structures, but, in his analyses, Digman allowed inter-

factor correlations by using a Promax rotation. This resulted in the extraction of 

two higher-order factors, with the first representing the process of socialisation 

and the second defined less clearly through a collection of the following 

personality terms: Surgent Imaginativeness, Personal Growth, and Positive 

Emotionality.  

In more recent personality literature, these superordinate factors, or the 

Big Two, have become more commonly known as Alpha/Stability and 

Beta/Plasticity (DeYoung, 2006; DeYoung, Peterson, & Higgins, 2002; Hirsh, 

DeYoung & Peterson, 2009). Importantly, theoretical underpinnings of the 

Stability/Plasticity model comprise an integral part of the Cybernetic Big Five 

Theory and they are hypothesised to be rooted in biological brain processes. 

Specifically, DeYoung, Peterson and Higgins (2005) suggested that Plasticity is 

controlled by the dopaminergic system, which is implicated in novelty 
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exploration (Depue & Collins, 1999), and that Stability may be governed by the 

rostral serotonergic system, which is responsible for emotional regulation 

(Spoont, 1992). Both systems function jointly to process novel information and 

to maintain an optimal level of organismic functioning required for successful 

goal attainment (p.828). The Stability/Plasticity factor has received some 

empirical support13 (Anusic, Schimmack, Pinkus, & Lockwood, 2009; DeYoung, 

2006; DeYoung et al., 2002; Jang et al., 2006), and it was also found to be an 

important predictor of a number of outcomes, including job performance (Van 

der Linden, te Nijenhuis, & Bakker, 2010), conformity (DeYoung et al., 2002), and 

self-monitoring (Wilmot, DeYoung, Stillwell, & Kosinski, 2016). 

Further research into the hierarchical representation of personality 

structure has proposed the existence of a General Factor of Personality (GFP). 

The GFP is thought to reside at the top of the personality hierarchy and is 

analogous to the General Factor of Intelligence: g. Rushoton and Irwing (2011) 

proposed that the GFP primarily describes a dimension of social effectiveness, 

and it is largely based on the on evolutionary Differential K theory, which is 

concerned with selecting an optimal mating strategy in species (Figueredo et al., 

2005; Pianka, 1972; Wilson, 1975). Importantly, the GFP has received substantial 

empirical support, as it was extracted from a variety of clinical inventories (e.g. 

Rushton & Irwing, 2009a, 2009b; Rushton, Irwing & Booth, 2010), and normal 

range personality questionnaires (Figueredo, Vasquez, Brumbach & Schneider, 

2004, 2007; Musek, 2007; Rushton & Irwing, 2009a, 2009b, 2009c, 2009d; 

Veselka, Schermer, Petrides & Vernon, 2009). Furthermore, the GFP has sound 

predictive utility, as it has been associated with a number of behavioural 

outcomes, including job performance (Van der Linden et al., 2010), military 

training turnover (te Nijenhuis, Cremers, van der Linden & van de Ven, 2010), 

 
13 A number of correlational and structural inconsistencies in these studies are described in more 
detail by Booth (2013).  
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and adolescent popularity (Van der Linden, Scholte, Cillesen, te Nijenhuis & 

Segers, 2010). However, it should also be noted that the GFP is not universally 

accepted, as evident from a series of publications challenging its existence (e.g. 

Anusic, Schimmack, Pinkus, & Lockwood, 2009; Bäckström, 2007; Biesanz & 

West, 2004; Chang, Connelly, & Geeza, 2012; Danay & Ziegler, 2011; DeYoung, 

2006; Pettersson, Turkheimer, Horn, & Menatti, 2012; Riemann & Kandler, 

2010). 

While much research has been devoted to investigating higher levels of 

the personality hierarchy, trait organisation at the intermediate level has 

received comparatively less attention. Specifically, a number of factor-analytic 

studies have suggested the presence of subfactors within the hierarchical 

organisation of the Five Factor Model (e.g. Ashton & Lee, 2005; Church, 1994; 

Church & Burke, 1994; Costa, McCrae, & Dye, 1991; Depue & Collins, 1999; 

Hogan & Hogan, 1992; Jackson, Paunonen, Fraboni, & Goffin, 1996; Roberts, 

Chernyshenko, Stark, & Goldberg, 2005). Subsequently, DeYoung and Quilty 

(2007) attempted to systematise and clarify the intermediate factorial 

organisation of the psychometric FFM by applying principal axis factoring to the 

NEO-PI-R and AB5C-IPIP14 datasets (Goldberg, 1999a). The resulting factor 

structure was named the Big Five Aspects (BFAS; DeYoung, Quilty, & Peterson, 

2007), which included ten subdomains located in-between the broad five factors 

and their respective lower-order facets. Further investigations confirmed BFAS’s 

factorial validity (Ashton, Lee, Goldberg, & de Vries, 2009; DeYoung et al., 2007) 

and utility in predicting a wide range of outcomes (e.g. Hirsh, DeYoung, Xu, & 

Peterson, 2010; Hirsh & Peterson, 2009; Kaufman, 2013; Kaufman et al., 2016). 

Arguably, the least researched level of the personality hierarchy is actual 

behaviours – typically referred to as personality ‘nuances’ (McCrae, 2015). Some 

 
14 AB5C-IPIP is another instrument that provides a thorough representation of the Big Five facets 
(Goldberg, 1999a). 
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debate has been devoted as to whether personality nuances constitute a 

meaningful level of the personality hierarchy or if they are simply transient 

environmental responses (e.g. Mõttus, Kandler, Bleidorn, Riemann, & McCrae, 

2016). Earlier, Eysenk (1967) argued that personality nuances are habitual 

responses that should be classed separately from personality traits. This 

contention was also supported by Jackson (1971), who stated that “[specific 

behaviours] cover the gamut of situations and modes of response appropriate 

for sampling broadly a personality construct” (p. 234). Although scant empirical 

research has been conducted in this area to support the aforementioned claims, 

a recent study has provided some evidence to suggest that personality nuances 

are likely to constitute a meaningful and valid level of the personality hierarchy. 

Specifically, using the NEO-PI-R items to operationalise personality nuances, a 

recent behavioural genetics study on a sample of German twins (Mõttus et al., 

2016) demonstrated rank-order and cross-method stability of nuances, a varying 

degree of their heritability, and incremental predictive validity, albeit for narrow 

outcomes only (i.e. the Body Mass Index). Notably, nuances did not provide 

incremental validity over facets or factors for predicting broader outcomes, such 

as life satisfaction and conservatism. Consequently, it was suggested that specific 

variance contained within nuances is perhaps more useful for predicting specific 

life events more accurately than broad outcomes. Thus, while collectively these 

results provide further insights into the phenotypic organisation of the 

personality hierarchy, it is important to note that replications and further studies 

are certainly needed to test the validity of the aforementioned conclusions15.   

In the interim, the hierarchical structure of personality can arguably be 

considered to comprise at least six levels, including specific behaviours, facets, 

subfactors, broad factors, superordinate factors (i.e. meta-traits), and the 

General Factor of Personality, which is situated at the apex of the personality 

 
15 Note: it is also possible that these results may represent measurement artefacts. This 
possibility could be investigated in future research  
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hierarchy.  Although more research is certainly needed in the area of nuances, it 

is clear that personality has a rather complex hierarchical organisation. 

2.5 Distinguishing personality traits from similar constructs 
 
 There are many constructs that theoretically resemble personality traits 

but are not classed as such. In modern personality psychology, the first type of 

these constructs falls under a relatively broad term of characteristic adaptations, 

defined in the Cybernetic Big Five Theory  as ‘relatively stable goals, 

interpretations, and strategies, specified in relation to an individual’s particular 

life circumstances’ (DeYoung, 2014); or as ‘motivational, socio-cognitive, and 

developmental adaptations, contextualized in time, place, and/or social life’ in a 

New Big-Five Theory (McAdams & Pals, 2006).   

A list of constructs falling under the category of characteristic adaptations 

includes self-concepts (e.g. self-esteem), strategies, coping styles, defence 

mechanisms, virtues, and values (McAdams & Pals, 2006; Costa & McCrae, 2008). 

According to the Cybernetic Big Five Theory, two main differences exist between 

personality traits and characteristic adaptations. First, personality traits are 

enduring whereas characteristic adaptations are situational and contextualised. 

Second, personality traits are more universal whereas characteristic adaptations 

tend to be embedded in specific (sub)cultures. However, according to the 

Cybernetic Big Five Theory, distinguishing characteristic adaptations from traits is 

not always straightforward, and it depends on exact definitions of the constructs 

in question. 

As such, DeYoung (2014) argues that self-esteem, defined as an 

individual’s confidence in their own worth, is a global personality trait as it 

conforms to both properties: it is enduring and culturally omnipresent (e.g. 

Pullmann & Allik, 2000; Schmitt & Allik, 2005; Yamaguchi et al., 2007). However, 

he notes that culturally specific standards of beauty upon which an individual 

judges themselves may represent a characteristic adaptation.  
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The same logic applies to categorising strategies, coping styles and 

defence mechanisms. For example, being consistently harm avoidant is a cross-

culturally observed personality trait, (Cloninger, 1994; Cloninger, Przybeck, & 

Svrakic, 1994; Miettunen, Kantojärvi, Veijola, Järvelin, & Joukamaa, 2006); 

whereas keeping away from a single prying colleague or destructive manager is a 

characteristic adaptation.  

Further, virtues and values may be classed as personality traits as long as 

they are also relatively stable and present cross-culturally; including, for 

example, benevolence, honesty, bravery, patience, compassion, and need for 

power (Park & Peterson, 2009; Peterson & Seligman, 2004; Schwartz, 1992, 

1994, 2005a; Schwartz & Bilsky, 1987; Schwartz & Boehnke, 2004; Schwartz et 

al., 2012). However, culturally specific and individually idiosyncratic virtues and 

values should be categorised as characteristic adaptations (McAdams & Pals, 

2006; DeYoung, 2014). For example, the extent to which someone conforms to 

traditional values in general is a personality trait, whereas keeping silent for 

exactly 24-hours once every year – a Bali’s traditional way of celebrating New 

Year also known as “Nyepi”, – is a characteristic adaptation.  

Finally, it should be noted that the list of characteristic adaptations is 

incomplete, as calls have been made to conduct more research in order to 

catalogue and systematise characteristic adaptation variables, and also to 

develop sub-theories that can advance our understanding of how these variables 

interact with each other and with personality traits (McAdams & Pals, 2006; 

Costa & McCrae, 2008; DeYoung, 2014). 

2.6 Beyond Whole Trait Theory and the Cybernetic Big Five Theory: Other 
frameworks of personality 

 
To re-iterate, to this point, the theoretical basis of personality has been 

explained using a combination of two modern personality theories (i.e. the 

Whole Trait Theory and the Cybernetic Big Five). Emergence of both frameworks 



 
 
 

54 
 

resulted from decades of theoretical and empirical advances in the field of 

personality psychology. As such, they provide a degree of consensus in terms of 

the main conceptual tenets of personality. Whole Trait Theory provides a viable 

reconciliation of the state and trait approaches to personality. The Cybernetic Big 

Five Theory emphasises the biological, evolutionary, goal-oriented and adaptive 

nature of personality by combining elements of some well-established 

frameworks, such as Self-Regulation Theory (Carver & Schefer, 1998) that 

emphasises the importance of goal-oriented behaviour; and the Reinforcement 

Sensitivity Theory, which focuses on the Approach and Inhibition mechanisms 

based on the BIS and BAS systems.  

It should be noted that other personality frameworks exist, even though 

they were not used in this thesis due to being less supported by modern 

personality research. For example, Psychodynamic Theories - focusing on 

psychological concepts such as the Ego, ID and Superego (Freud, 1923); 

Inferiority/Superiority complex (Adler, 1907); Psyche and Archetypes (Jung, 

1947) – are commonly criticised for being unfalsifiable (Asendorpf, 2009). Other 

types of personality frameworks (e.g. Values in Action; Peterson & Seligman, 

2004) emerged from the field of Positive Psychology, which predominantly 

emphasises the importance of positive traits, such as courage or hedonism 

(Seligman, 1991; Seligman & Csikszentmihalyi, 2000). Such frameworks are 

generally biased towards the positive pole of the personality sphere (Asendorpf, 

2009), whereas both Whole Trait Theory and the Cybernetic Big Five Theory 

embrace both positive and negative ends of the personality spectrum. The 

former sees abnormal behaviour as states that significantly deviate from the 

mean trait level (Fleeson, 2001; Fleeson & Jayawickreme, 2015). The latter poses 

that abnormal behaviour results from malfunctioning of the cybernetic system, 

which diminishes capacity for healthy psychological functioning and successful 

goal-attainment (DeYoung, 2014).  



 
 
 

55 
 

Finally, a range of modern personality theories exist, including the 

Multiple Levels of Personality in Context Model (MPIC; Sheldon, Cheng, & 

Hilpert, 2011); the Theory of Five Individual Reaction Norms (FIRN; Denissen & 

Penke, 2008); the Cognitive-Experiential Self-Theory (Epstein, 1991); and a New 

Big-Five (McAdams & Pals, 2006). A detailed consideration of these frameworks 

is outside of the confines of the current thesis; however, a compelling review of 

advantages of the Cybernetic Big Five Theory over these frameworks is provided 

by DeYoung (2014). 

2.7 Summary  
 

The aim of this chapter was to provide a brief introduction to the main 

theoretical and conceptual aspects of personality, by integrating theoretical 

perspectives of, and relevant empirical evidence from, two prominent 

approaches, namely Whole Trait Theory and the Cybernetic Big Five Theory. The 

value of the former lies in resolving a long-standing conflict between the trait 

and socio-cognitive approach, by showing that while individuals have relatively 

stable mean levels of personality, their behaviour can still substantially deviate 

from their mean in specific situations. The Cybernetic Big Five Theory 

distinctively emphasises the importance of adaptive and goal-directed 

psychobiological mechanisms that have developed over the course of evolution. 

As such, based on the aforementioned literature, in the current thesis, 

personality is conceptually defined as a system of hierarchically organised inter-

correlated traits, representing relatively stable patterns of thought, emotion and 

behaviour; which are heritable; underpinned by their respective neurological 

brain systems; and largely generalisable across cultures. Additionally, it is 

emphasised that while broad personality traits are multidimensional, their 

respective lower-order personality facets are conceptually narrow 

unidimensional constructs.  
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Chapter 3: In search of the taxonomy of personality facets: 
Considering Costa and McCrae’s Five Factor Model and its 

alternatives 
 
3.1 Overview  
 

Debates about a hierarchical factor structure of personality have been 

ongoing for decades, and there is still no definitive answer as to what the exact 

structure of personality is. Currently, the Five-Factor Model (FFM; Costa & 

McCrae, 1992a) is the most dominant hierarchical framework of personality, 

according to which human personality can be operationalised by five broad 

dimensions: Openness, Conscientiousness, Extraversion, Agreeableness, and 

Neuroticism. However, many other models arguing for different factor solutions 

exist in the literature. Even though many other models proposing a different 

number of factors have been developed as alternatives to the FFM (e.g. Hogan & 

Hogan, 1992; Lee & Ashton, 2004), the fundamental problem pertaining to 

virtually all hierarchical factor models of personality remains – each model was 

built based on an incomplete list of personality facets. It is likely, that a definitive 

factor structure of personality can only be ascertained, once an exhaustive list of 

‘building blocks’ (facets) has been developed.  

This chapter is organised in the following way. It begins with a brief 

overview of personality research before the FFM. This subsection is intended to 

provide a convenient summary of early studies and factor-analytic research that 

provided the context for the emergence of the dominant FFM framework. Next, 

the FFM is discussed with an emphasis on its limited coverage of personality 

facets.  Subsequently, other commonly used hierarchical models of personality 

are introduced in order to provide a more overarching perspective on alternative 

hierarchical frameworks of personality. Finally, the International Personality Item 

Pool (IPIP; Goldberg, 1999a) project is discussed, as its over-inclusiveness of 
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personality facets with questionable discriminant validity represents the 

opposite extreme for providing an exhaustive list of personality facets16.  

3.2 Personality taxonomies before the Big Five 
 

Early attempts to develop personality taxonomies were guided by the 

lexical hypothesis proposed by Sir Francis Galton (1869). Broadly, the lexical 

hypothesis postulates that the most important and salient personality 

characteristics are encoded in natural language in the form of single words. The 

core idea of the lexical hypothesis has been encapsulated by Goldberg in the 

following quote:  

Those individual differences that are the most significant in the daily 

transactions of persons with each other will eventually become encoded 

into their language. The more important such a difference is, the more 

people will notice it and wish to talk of it, with the result that eventually 

they will invent a word for it (Goldberg, 1982, p.204). 

Thus, English dictionaries, containing an extensive and finite list of personality 

descriptors, became a primary source for extracting relevant personality terms 

for developing early taxonomies (e.g. Baumgarten, 1933). In this regard, a 

seminal work conducted by Allport and Odbert (1936) deserves special attention, 

as it became a cornerstone for developing later taxonomies. In their study, a 

lexical analysis of personality-related terms from an unabridged version of the 

Webster’s (1925) New International dictionary was conducted. This resulted in 

the extraction of approximately 17,953 relevant personality descriptors. Due to a 

large number of synonymous words, the researchers described their results as a 

“semantic nightmare” that could provide personality psychologists a lifetime of 

work. Thus, in an attempt to systematise the list of descriptors, Allport and 

 
16 It is emphasised that despite a number of deficiencies of the IPIP discussed later in this 
Chapter, the IPIP web-site represents an extremely valuable open-source repository of 
personality scales. 
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Odbert (1936) proposed four mutually exclusive categories, including enduring 

personality traits (e.g. empathy), transient states (e.g. happiness), evaluative 

descriptors (e.g. worthy), and physical characteristics (e.g. slim)17.   

Subsequently, Allport and Odbert’s (1936) organisation of personality 

descriptors was used by Raymond Cattell as a starting point for developing his 

own taxonomy of personality. As the original number of 17,953 personality 

descriptors was too large, Cattell (1943a, 1945a, 1945b) started with a subset of 

4,504 trait terms18, which he later reduced to a list of only 35 personality 

variables by applying semantic and empirical clustering methodologies. 

Such a dramatic reduction was informed by practical reasons, as 

performing factor-analytic techniques on a large number of variables was too 

costly and impractical at that time. With the list of 35 variables, Cattell 

conducted a series of oblique factor-analytic studies based on both self-report 

and other raters’ data, which resulted in the development of the 16 Personality 

Factor (16PF) model of personality (Cattell et al., 1970). The 16PF has been 

extensively studied, and it had undergone several revisions over the years (1956, 

1962, 1967-1969, 1993). While a detailed discussion of the 16PF model is outside 

of the confines of this thesis, a succinct summary is provided by Booth (2013, 

p.160-165). Generally, psychometric validation of the 16PF was associated with 

mixed results in both exploratory (Barrett & Kline, 1982; Boyle, 1989; Dancer, & 

Woods, 2006; Fan, Wong, Carroll, & Lopez, 2008; Matthews, 1989; McKenzie, 

1988; Ormerod, McKenzie, & Woods, 1995; McKenzie, Tindell, & French, 1997; 

Rossier, Meyer de Stadelhofen, & Berthoud, 2004), and confirmatory studies 

(Aluja, Blanch, & Garcia, 2005; Chernyshenko, Stark, & Chan, 2001; Gerbing & 

Tuley, 1991; Hofer, Horn, & Eber, 1997).  

 
17 Note that this classification, however, was later challenged by Norman (1967) and Angleitner, 
Ostendorf and John (1990), who introduced their own alternatives based on a different number 
of categories of personality descriptors.  
18 Out of 17,953 personality terms, 4,504 were classes as ‘traits’ by Allport and Odbert (1936)  
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Nonetheless, Cattell’s work and the presence of a manageable list of 

personality variables inspired a number of researchers to continue using a 

psychometric approach towards the development of personality taxonomies. As 

such, Tupes and Christal (1961) analysed self- and peer-rated responses from 

eight samples of respondents from a variety of occupations and derived five 

stable personality factors. At the time, other empirical research was also 

successful in replicating the five-factor structure of personality (e.g. Borgatta, 

1964; Digman & Takemoto-Chock, 1981; Norman, 1963). These five factors were 

typically labelled Conscientiousness, Emotional Stability, Agreeableness, 

Extraversion (or Surgency), and Openness/Intellect. Later, these factors would be 

known as the Big Five19 (Goldberg, 1981b).  

3.3 Goldberg’s Lexical Big Five   
 

The beginning of the 1980s was then marked by a rapid growth in 

empirical research supporting different variants of the five-factor structure (e.g. 

Botwin & Buss, 1989; Conley, 1985; Digman & Inouye, 1986; Field & Millsap, 

1991; John, 1990; Peabody & Goldberg, 1989; Saucier & Goldberg, 1996). This 

situation was well summarised by Goldberg (1990), who stated that “it now 

seems reasonable to conclude that analyses of any reasonably large sample of 

English trait adjectives in either self- or peer descriptions will elicit a variant of 

the Big Five structure” (p.1223).  

However, as noted by John and Srivastava (1999), all of the 

aforementioned studies shared one inherent limitation in relying on the 

Cattellian-reduced list of personality variables. John and Srivastava (1999) posed 

that it would have been more beneficial to use Norman’s (1967) classification 

instead, as it served as an updated version of the Allport and Odbert’s (1936) 

original work. Specifically, Norman’s (1967) classification consisted of 75 discreet 

lexical clusters.  Later, using the updated list of personality descriptors, Goldberg 

 
19 Note these labels became consensus labels during 1980s and 1990s (John & Srivastava, 1999) 
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(1981, 1982, 1990) sought to clarify personality structure in a variety of data 

sources and across different methodologies. The results revealed that the five 

factors were virtually invariant across different types of rotation and methods of 

factor extraction. However, concerns were raised as to the degree to which 

Goldberg’s analyses conformed to the assumptions of factor analysis, that is 

continuous measurement and normal distribution (e.g. Booth, 2013). 

Nonetheless, to ensure that the five-factor structure did not depend on a specific 

lexical classification, two further studies were carried out by Goldberg (1990). 

These factor-analytic investigations were based on a list of the 475 most 

commonly used adjectival personality descriptors. It was demonstrated that the 

resultant five-factor structure, commonly referred to as the lexical Big Five, was 

comparable to that derived from the earlier study based on Norman’s (1967) 

classification. Furthermore, the results showed that factor structures based on 

both self-reported and peer observation data were nearly indistinguishable20 

(Goldberg, 1990).  

3.4 Psychometric Big Five: Costa and McCrae’s Five Factor Model 
 

In parallel with Goldberg’s work, Costa and McCrae (1976, 1985, 1992a) 

developed a psychometric instrument to measure three broad personality 

dimensions: Neuroticism, Extraversion, and Openness. These dimensions then 

laid the foundation for the NEO model, so named by using the first letter of each 

dimension. Costa and McCrae’s original work on developing the NEO was based 

on cluster analysis of the Cattellian 16PF model21 (Cattell, Eber & Tatsuoka, 

1970). The results of their analysis demonstrated a consistent recovery of two 

 
20 Note that not all lexical studies derived five factors (e.g. two seven-factor models were derived 
by Tellegen, Grove and Waller (1991), and Saucier (1997) respectively; eight factors were 
recovered by De Raad and Barelds (2008)). These models were not developed by using identical 
lists of personality descriptors.  
21 As noted earlier, the 16FP model was rooted in the lexical tradition. Therefore, although 
psychometric methodologies were used in the process of developing the NEO model, it 
nonetheless evolved indirectly out of lexical studies.  
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factors: Neuroticism and Extraversion. The third factor, Openness, was recovered 

on a more inconsistent basis. Furthermore, the structure of Openness was 

considerably less clear, as it was defined by differing combinations of 16PF scales 

across various age groups (for more details, see Costa and McCrae, 1976).  

Inconsistencies with regard to the factor of Openness led Costa and 

McCrae to further clarify its structure. As such, Costa and McCrae’s (1978) 

interpretation of Openness and its lower-order scales was then based on the 

joint factor analysis of the Cattellian 16PF scales and the Experience Inventory 

(EI; Coan, 1972). Briefly, the EI is an instrument that was originally developed to 

assess the psychoanalytic construct of ego regression, described earlier by 

Fitzgerald (1966). Thus, as a result of their analysis, Costa and McCrae (1978) 

retained six lower-order facets of Openness: Fantasy, Aesthetics, Actions, 

Feelings, Values, and Ideas.  

With the presence of the three conceptually defined factors of 

Neuroticism, Extraversion, and Openness, the NEO classification began to 

conceptually overlap with similar personality dimensions from the lexical Big 

Five. Although Neuroticism and Extraversion had more conceptual similarity 

across both models, it is important to note that Costa and McCrae’s factor of 

Openness meaningfully differed from Goldberg’s factor of Intellect (Saucier & 

Goldberg, 1996a). Broadly, Openness describes an individual’s propensity 

towards “toleration and exploration of the unfamiliar, [representing] a playful 

approach to ideas and problem solving, and an appreciation of experience for its 

own sake” (Costa & McCrae, 1978, p.127). In Goldberg’s lexical Big Five, the 

factor of Intellect has a rather different meaning, reflecting one’s need for 

cognitive stimulation and activity (DeYoung, Peterson, & Higgins, 2005).  

Subsequently, in an attempt to further align the NEO taxonomy with the 

dominant body of research supporting the five-factor structure of personality 

(e.g. Digman & Inouye, 1986; Goldberg, 1981, 1982, 1990; John, 1990), Costa and 
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McCrae proceeded to extend their model by adding the factors of Agreeableness 

and Conscientiousness. Initially, the NEO Personality Inventory (Costa & McCrae, 

1985) measured Neuroticism, Extraversion, and Openness, each with six lower-

order facets, but the factors of Agreeableness and Conscientiousness were not 

measured on a facet level. Following further improvements of the model, an 

updated version of the instrument (NEO-PI-R), measuring each personality 

domain with six lower-order constituent facets, was developed (Costa & McCrae, 

1992a). The NEO-PI-R structure is summarised as follows: Neuroticism contains 

the facets of Anxiety, Hostility, Depression, Self-Consciousness, Impulsiveness, 

and Vulnerability. Extraversion is comprised of Warmth, Gregariousness, 

Assertiveness, Activity, Excitement-Seeking, and Positive Emotions. Openness 

includes the facets of Fantasy, Aesthetics, Feelings, Actions, Ideas, and Values. 

Agreeableness is operationalised by Trust, Straightforwardness, Altruism, 

Compliance, Modesty, and Tender-Mindedness. Finally, Conscientiousness is 

defined through the facets of Competence, Order, Dutifulness, Achievement 

Striving, Self-Discipline, and Deliberation.  

The advent of the NEO-PI-R resulted in widespread use of the instrument 

within the field of psychology (e.g. McCrae & Costa, 1996 ; Costa & McCrae, 

2008; Jones,  Miller, & Lynam, 2011; Parker & Bagby, 1997;  Saroglou, 2002; 

Saulsman & Page, 2004), and also in a wide range of other subjects, including 

media use (e.g. Finn, 1997), expatriate selection (e.g. Guthrie, Ash, & Stevens, 

2003), compulsive buying (e.g. Otero-López & Pol, 2013), and so on. As the 

model was growing in prominence and use, some of its protagonists began to 

make claims about the universality of the Five Factor Model, stating that the 

existence of five factors was an empirical fact, similar to there only being seven 

continents on the earth (McCrae & John, 1992). However, a number of 

researchers were less enthusiastic about the model, subsequently declining the 

invitation to “jump on the Big Five bandwagon” (e.g. Ben-Porath & Waller, 1992; 

Block, 1995, 2001; Boyle, 2008; Butcher & Rouse, 1996; Davis & Millon, 1993; 
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Epstein, 1994; Eysenck, 1992; Kline & Barrett, 1994; McAdams, 1992; Montag & 

Levin, 1994a; Pervin, 1994). This was due to a number of methodological 

deficiencies22 and theoretical problems of the Five Factor Model.  

3.5 Theoretical problems with the FFM  
 

One of the main problems with the FFM is related to a lack of a 

theoretical foundation (e.g. Block, 1995, 2001; Boyle, 2008). Specifically, 

numerous concerns have been raised about the fact that no falsifiable 

hypotheses regarding the number of broad factors or their facet-level 

composition can be identified within the FFM framework. This concern has been 

elaborated well by Briggs (1989):  

There is no theoretical reason why it should be these five [factors] rather 

than some other five. [There were] no a priori predictions as to what 

factors should emerge, and a coherent and falsifiable explanation for the 

factors has yet to be put forward (p.249).  

Thus, it was argued that it was perhaps premature to refer to the FFM as the 

model of personality, since it largely represents a more descriptively based, 

hierarchical taxonomy of personality traits (Block, 1995, 2001; Briggs, 1989; 

McAdams, 1992). Recognising this problem, McCrae and Costa (1996) proposed 

a number of postulates, purportedly underlying the theoretical foundation of the 

FFM. However, their formulation was criticised by Block (2001), who noted that 

“[these] postulates do not function as a committed and implicative theory” 

 
22 While the discussion of the exact methodological problems associated with the FFM is arguably 
not central to this thesis, an interested reader is referred to Appendix A. It describes a number of 
issues including Cluster Analysis, which was used in the development of earlier versions of the 
FFM (i.e. NEO; Costa & McCrae, 1976); a technical comparison between the Principal 
Components Analysis, a subsequently used methodology behind later versions of the FFM (i.e. 
NEO-PI-R; Costa & McCrae, 1985), and the alternative dimension reduction technique of the 
Common Factor Analysis. Moreover, a discussion of orthogonal and oblique rotations was 
provided.   
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(p.105), also adding that McCrae and Costa’s theoretical foundation was too 

broad and could not be used as a deductive research system.  

Further theoretical criticism focused on the FFM’s inability to explain the 

relationship between personality functioning and motivational forces (Pervin, 

1978, 1983, 1994), the FFM’s inability to include stages of moral and ego 

development (Loevinger, 1994); and finally, the model’s inadequacy in providing 

any explanation concerning dynamic and developmental processes of personality 

(Boyle, 2008). Although these points are certainly important, we do not consider 

them further rather we focus on the more relevant issue of the FFM’s limited 

coverage of lower-order personality facets.  

3.5.1 Specific missing facets 
 

While much controversy surrounds the exact number of broad factors of 

the FFM, further criticism extends towards the degree of comprehensiveness 

with which the model represents lower-order elements of the personality 

hierarchy, with even McCrae and Costa’s (1995) acknowledging that a number of 

personality facets are missing from the FFM. An influential study conducted by 

Paunonen and Jackson (2000) identified ten unique personality facets located 

beyond the FFM framework, including Deceptiveness, Conceit, Masculinity-

Femininity, Religiosity, Honesty, Humorousness, Sensuality (sometimes referred 

to as Seductiveness), Conservativeness, and Risk-Taking. A thorough discussion 

of these facets is provided by Paunonen (2002) as part of the Supernumerary 

Personality Inventory (SPI). 

The list of missing facets can be extended by considering a multitude of 

personality constructs from the International Personality Item Pool (IPIP; 

Goldberg, 1999a). Only a small summary of extra missing facets would include 

Courage, Self-Monitoring, Self-Deception, Submissiveness, Workaholism, Greed 

Avoidance, Moderation, Patience, Provocativeness, and Need-for-Cognition. 

Research on the importance of these facets, including construct and predictive 
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validity information, is summarised on the IPIP website. While this list represents 

only a snapshot of important facets falling beyond the FFM factor space, the 

actual number of missing facets extends far beyond the confounds of the IPIP 

repository.  

The broader psychological literature contains a number of extra unique 

personality facets that represent important individual differences. These 

constructs include Social Dominance Orientation (Pratto, Sidanius, Stallworth, & 

Malle, 1994), Right Wing Authoritarianism (Sibley & Duckett, 2008), Tolerance 

for Ambiguity (McLain, 1993), Indecisiveness (Frost & Shows, 1993), Envy (Smith, 

Parrott, Diener, Hoyle, & Kim, 1999), Entitlement (Campbell, Bonacci, Shelton, 

Exline, & Bushman, 2004), and Egoism (Weigel, Hessing, & Ellfers, 1999). 

Considering the facet-level coverage problem further, it has been 

suggested that the FFM fails to acknowledge the multidimensional nature of 

Impulsivity. Within the FFM framework, Impulsivity is represented as a 

unidimensional, lower-order facet, organised under the factor of Neuroticism. A 

substantial body of theoretical and empirical research (e.g. Cyders, 2005; 

Hughes, 2014; Whiteside & Lynam, 2001) has demonstrated that Impulsivity has 

a more complex structure, and, itself, subsumes a number of lower-order 

constituent facets. Previous attempts to integrate the Impulsivity literature to 

produce a single, theoretically comprehensive model include Whiside and 

Lynam’s (2001) work, which was based on a joint factor-analysis of numerous 

popular Impulsivity measures. The resultant USSP model included four 

Impulsivity facets: Urgency, Premeditation, Perseverance, and Sensation-

Seeking. In support of the model, it was empirically shown that the FFM cannot 

adequately represent the UPPS facets (Whiteside & Lynam, 2001). However, the 

UPPS model contained a number of theoretical and methodological problems, 

which led to questions regarding its overall construct validity (for more details, 

see Hughes, 2014). Subsequently, more comprehensive research into the 



 
 
 

66 
 

structure of Impulsivity was conducted by Hughes (2014), who identified as many 

as six elements associated with Impulsivity, including Impetuousness, Self-

Regulation, Deferred Gratification, Forethought and Planning, 

Attention/Persistence, and Sensation-Seeking. The FFM facets provide 

conceptual resemblance only to two of these facets, namely Impetuousness and 

Sensation-Seeking, with the remaining Impulsivity facets missing from the model.  

Thus, considering the aforementioned research into potentially missing 

facets located beyond the FFM factor space, it becomes apparent that the model 

fails to provide a sufficient number of personality facets to consider the FFM a 

comprehensive taxonomy of personality. 

3.5.2 Conceptualisation of psychopathological traits and missing 
abnormal range facets  

 
A further major critique of the FFM centres on missing abnormal range 

personality facets and thus on the model’s usefulness in conceptualising 

psychopathological disorders (e.g. Block, 1995, 2001; Boyle, 2008; Butcher & 

Rouse, 1996). At the time of publishing the NEO-PI-R, Costa and McCrae (1992a) 

stated that the “five-factor model developed in studies of normal personality is 

fully adequate to account for the dimensions of abnormal personality as well” 

(p.347). A subsequent body of research provided some evidence to support this 

contention, by demonstrating correlations between the FFM and Axis II clinical 

disorders from the Diagnostic and Statistical Manual or Personality Disorders 

(DSM-IV) (Widiger, Costa, & McCrae, 2002); by showing associations between 

the FFM and a number of psychopathology symptoms from the International 

Statistical Classification of Diseases and Related Health Problems (ICD-10) 

(Duijsens & Diekstra, 1996); by empirically establishing a considerable overlap 

between the FFM and the Multiphasic Minnesota Personality Inventory (MMPI 

I/II; Costa & Widiger, 2002); and also by showing that the FFM can explain 
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incremental variance in the abnormal personality dimensions (Bagby et al., 

1999). 

However, most of these findings can be challenged on a number of 

grounds. It is believed that the FFM factors are generally too broad to provide an 

accurate conceptualisation and measurement of specific clinically related 

behaviours (Benjamin, 1993). This can be illustrated by considering the example 

of Borderline Personality Disorder (BPD), which is characterised by mood 

problems, disturbed patterns of thinking or perception, and affective 

dysregulation. Although, to a certain degree, it is possible to conceptualise BPD 

by low levels of Conscientiousness and Agreeableness and by high levels of 

Neuroticism, Extraversion, and Openness, this description would be too general 

to gain a comprehensive and detailed understanding of the disturbed 

behavioural symptomatology (Butcher & Rouse, 1996).  

Furthermore, it has been argued that not all of the FFM factors have 

equal explanatory weight, with Neuroticism and Extraversion providing most 

information for understanding clinical disorders. This is perhaps unsurprising, 

since both of these factors contain facets commonly implicated in mental illness 

(Block, 2001). However, it was contended that, in its current form, the FFM 

significantly underrepresents relevant abnormal personality facets (Tellegen, 

1993; Waller & Zavala 1993). Thus, it was proposed that extra abnormal 

personality facets are needed to provide a more comprehensive 

conceptualisation and measurement of psychopathological disorders (Livesley, 

Jackson, & Schroeder, 1989, 1992; Schroeder, Wormworth, & Livesley, 1992). 

According to the clinical literature, examples of missing facets from the abnormal 

range that are likely to be important for clinical assessments include 

manipulativeness, conduct problems, grandiosity, envy, sadism, entitlement, and 

submissiveness (e.g. Campbell, Hoffman, Campbell, & Marchisio, 2011; de Vries 

& Miller, 1985; Neumann, Hare, & Newman, 2007). Further, a recent consortium 
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of researchers has proposed the hierarchical taxonomy of Psychopathology, 

showing a variety of facets from the abnormal end of the personality sphere that 

are not represented within the FFM (Kotov et al., 2017). Examples include the 

facets of egocentricity, flirtatiousness, envy, attention-seeking, vengeance, 

punitiveness, indecisiveness, rudeness, distractibility, intolerance and 

deceitfulness. Note that the list of the aforementioned missing facets is by no 

means comprehensive, and only exemplifies potentially important missing facets 

from the abnormal range of the personality sphere.  

In the interim, it can be argued that the FFM has some utility for 

describing psychopathology (e.g. Costa & Widiger, 2002), but it is rather limited, 

as the model was developed to primarily describe the normal, rather than the 

abnormal end of the personality spectrum (Boyle, 2008).  As a result, insufficient 

coverage of abnormal personality facets within the FFM limits its discriminatory 

value in clinical settings, and, therefore, its diagnostic utility is rather 

questionable (Block, 2001; Clark, 1993; Coolidge et al., 1994; Waller, 1995). 

3.6 Beyond the FFM: Alternative hierarchical models of personality  
 

In response to both theoretical and conceptual problems associated with 

the FFM, a number of alternative hierarchical models of personality have been 

developed. A number of models serving as such examples are provided in Table 2 

with a brief description of each model23. Note that each of the alternative 

frameworks provided in Table 2 has a two-tier hierarchical structure comparable 

to that of the FFM, whereby personality facets are situated beneath a layer of 

their respective broad factors. 

It is emphasised here that each alternative model includes some unique 

personality facets, which are conceptually unrepresented by the FFM. For 

example, The Temperament and Character Inventory (TCI; Cloninger et al., 1994) 

 
23 Note Table 2 does not intend to provide a comprehensive review of all alternative personality 
models, but rather to provide a summary of some commonly used frameworks 
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assesses personality characteristics of Empathy and Fear of Uncertainty, with the 

former defined as someone’s tendency to understand and share the feelings of 

other individuals; and the latter referring to someone’s inability to tolerate 

ambiguous situations.  

The Schedule for Non-adaptive and Adaptive personality-2 (SNAP-2; 

Clark, Simms, Wu, & Casillas, 2008) measures Exhibitionism, defined as the 

tendency to display someone’s qualities or abilities to attract attention; 

Entitlement, which refers to someone’s perception of being more deserving of 

privileges compared to others; and Workaholism, defined as the tendency to 

work excessively hard for prolonged periods of time. 

The Personality Inventory for the Diagnostic and Statistical Manual of 

Mental Disorders-5 (PID-5; Krueger, Derringer, Markon, Watson, & Skodol, 2012) 

assesses the construct of Distractibility, which refers to the extent to which 

someone is likely to lose attention and get distracted.  

In much the same way that the FFM’s list of facets is incomplete, each 

alternative hierarchical model of personality also lacks facets, which are 

represented by other models. For example, both the TCI (Cloninger et al., 1994) 

and the Alternative Five-Factor Model (Aluja, Kuhlman, & Zuckerman, 2010; 

Zuckerman, 1992) lack a personality facet of Orderliness, defined as the 

characteristic of arranging and keeping things in a neat and organised way. In 

contrast, Orderliness is a common element of many hierarchical models of 

personality, including, for example, the FFM (Costa & McCrae, 1992a); HEXACO 

(Lee & Ashton, 2004), the Six Factor Personality Questionnaire (6FPQ; Jackson, 

Paunonen, & Tremblay, 2000), and the PID-5 (Krueger, Derringer, Markon, 

Watson, & Skodol, 2012). 

Altogether, the aforementioned examples serve to demonstrate and 

highlight an important point that while there are many hierarchical models of 

personality, each model is based on an incomplete list of facets. Thus, not a 
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single hierarchical model of personality available today can provide an 

exhaustive list of facets on their own.  

A further argument often discussed in the literature poses that, for 

example, the FFM and some other more clinically-oriented models (e.g. the PID-

5) simply measure different extremes of the same personality facets (e.g. 

Widiger, Costa & McCrae, 2002; Widiger & Simonsen, 2005). This is only partially 

true. For example, the FFM’s mistrust scale measures the degree of someone’s 

tendency to have doubts about the honesty or motives of other people (e.g. “I 

distrust people”). The Suspiciousness scale from the Dimensional Assessment of 

Personality Pathology – Basic Questionnaire (DAPP-BQ; Livesley & Jackson, 2009) 

indeed measures a more extreme variant of the FFM’s scale, i.e. having the belief 

or impression that others are involved in ill-intended activities against oneself 

(e.g. “I feel that many people are just waiting to double-cross me” or “I watch 

out for little things that will prove that my suspicions are right”). In contrast, 

many abnormal range personality facets from other models are completely 

unrepresented by the FFM.  The aforementioned examples of the PID-5 

Distractibility, and the SNAP-2 Exhibitionism, Workaholism and Entitlement 

scales serve to support this claim. 

  Finally, it is important to touch on a somewhat peripheral point. While it 

is obvious that alternative hierarchical models of personality in Table 2 have a 

differing number of broad factors, in this thesis we do not take any stand as to 

the ‘true’ number of broad factors, considering that a ‘true’ solution even exists. 

Instead, it is emphasised that we can, perhaps, start answering the questions 

about the hierarchical structure of personality more robustly, once we develop 

an exhaustive list of personality facets.  
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Table 2          

Hierarchical models of personality  

Model Brief Description Factors Total number of scales and 
sample facets 
unrepresented by the FFM   

The Schedule for Non-adaptive and 
Adaptive personality-2 (SNAP-2; 
Clark, Simms, Wu, & Casillas, 2008) 

The SNAP was psychometrically developed as a self-report questionnaire that 
provided a continuous measurement of normal and abnormal personality 
characteristics, clustered under three broad dimensions of temperament: 
Negative Affectivity, Positive Affectivity and Disinhibition vs. Constraint. 
Originally, the model was developed as an alternative to a categorical 
conceptualization of personality disorders, provided by the Diagnostic and 
Statistical Manual of Mental Disorders’ (DSM) (Clark & Vanderbleek, 2016) 

3 15 

e.g. Dependency, 
Exhibitionism, Entitlement, 
Detachment, Workaholism  

The Dimensional Assessment of 
Personality Pathology – Basic 
Questionnaire (DAPP-BQ; Livesley & 
Jackson, 2009) 

The DAPP-BQ was developed for providing accurate and detailed evaluations of 
clinically relevant personality traits for psychiatrists and psychologists. The 
instrument assesses 18 interpersonal, affective and cognitive characteristics, 
hierarchically organized under four broad personality factors (e.g. Emotional 
Dysregulation and Compulsivity). The DAPP-BQ’s factor structure was derived 
by using PCA with varimax rotation (Livesley & Jackson, 2009) 

4 18  

e.g. Reflection, Insecure 
Attachment, 
Submissiveness 

 

The Alternative Big-Five                         
(Aluja, Kuhlman, & Zuckerman, 
2010) 

The model was produced as an alternative to Costa and McCrae’s FFM by 
emphasizing the biological and evolutionary basis of personality. As such 
Zuckerman (1992) rationally developed alternative five broad factors of 
personality: Neuroticism-Anxiety, Sociability, Aggression-Hostility, Impulsive 
Sensation Seeking, and Activity. Their development was based on a number of 
biological and evolutionary assumptions, including i) heritability; ii) 

5 20 

e.g. Work compulsion, 
Restlessness, 
Exhibitionism, 
Disinhibition, Dependency 
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identification of similar behavioural phenotypes in non-human species; iii) 
factor identification across ages, genders and races (Zuckerman, 1992) 

The Personality Psychopathology 
Five (PSY-5; Arnau, Handel, & 
Archer, 2005b)  

The PSY-5 was developed to provide a hierarchical model of psychopathology 
by factor-analysing items from the Minnesota Multiphasic Personality 
Inventory: MMPI (Hathaway 1947; Hathaway & McKinley, 1951). As a result, 
five broad dimensions were identified, including Aggressiveness, Psychoticism, 
Disconstraint, Neuroticism, and Introversion 

5 19 

e.g. Irritability, Grandiosity, 
Disconstraint, (low) 
Diligence 

The Personality Inventory for the 
Diagnostic and Statistical Manual of 
Mental Disorders-5 (PID-5; Krueger, 
Derringer, Markon, Watson, & 
Skodol, 2012)  

The PID-5 was developed as a corresponding tool for measuring maladaptive 
personality traits from the DSM-5. In the process of developing the PID-5, 
Krueger in collaboration with the DSM-5 workgroup administered a large 
number of items measuring abnormal personality traits to three US-based 
clinical community samples. Exploratory factor-analysis with geomin rotation 
resulted in a hierarchical model with 25 lower order facets clustered under five 
broad factors, including Negative affectivity Detachment, Psychoticism, 
Antagonism, and Disinhibition (Kruger et al., 2012) 
 

5 25 

e.g. Attention-Seeking, 
Distractibility, Separation-
Insecurity, Submissiveness, 
Deceitfulness, Eccentricity  

The Synthetic Aperture Personality 
Assessment model of Personality 
(SAPA; Condon, 2018; Condon & 
Revelle, 2015)  

The SAPA model was developed with an intention of clarifying the structure of 
human personality. Specifically, the model was developed by factor analysing a 
large number of the personality items from the International Personality Item 
Pool (IPIP). Subsequently, the results of a series of exploratory and confirmatory 
factor analyses led to the conclusion that personality structure can be modelled 
by either five broad factors (same labels as the FFM) or by twenty-seven 
correlated narrow facets (Condon, 2018; Condon & Revelle, 2015) 

5  27  

e.g. Introspection, Honesty, 
Compassion, Humour, 
Authoritarianism  

The Jackson Personality Inventory              
(JPI; Jackson, 1976; 1994) 

The JPI was designed to measure cognitive, interpersonal, and value domains of 
personality primarily within normal population. The model consists of 15 facets 
that can be hierarchically organised into five broad factors, namely: Emotional, 

5 15 
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Dependable, Extraverted, Opportunistic, and Analytic (Jackson, Paunonen, 
Fraboni, & Goffin, 1996) 

e.g. Responsibility, Risk-
taking, Social adroitness, 
Tolerance, and Complexity  

The HEXACO (Lee & Ashton, 2004) The HEXACO was proposed as an alternative to the FFM. In the process of its 
development, Ashton and Lee (2005) integrated factorial structures of eight 
independent lexical studies, and, by applying common factor analysis with an 
oblique rotation, a six-factor model named the HEXACO was derived. This 
model has conceptual similarity with the FFM, but it also contains a unique 
personality dimension of Honesty-Humility (HH). Broadly, this dimension 
measures individuals’ propensity to be sincere and uninterested in acquiring 
excessive wealth and social status, and it consists of facets such as Sincerity, 
Fairness, Greed Avoidance, and Modesty (Ashton & Lee, 2005).  

6  24  

e.g. Greed Avoidance, 
Sincerity, Fairness, 
Diligence, and Patience   

The Six Factor Personality 
Questionnaire (6FPQ; Jackson, 
Paunonen, & Tremblay, 2000) 

A hierarchical model of personality developed by factor analyzing data from the 
Personality Research Form (PRF; Jackson, 1984), measuring 20 personality 
characteristics. Note that the PRF was largely based on Murray’s (1938) 
personality classification. Example factors from the 6FPQ include 
Agreeableness, Extraversion and Methodicalness  

6 18 

e.g. Seriousness, 
Exhibition, and Dominance   

The Temperament and Character 
Inventory (TCI; Cloninger et al., 
1994) 

The TCI was rationally constructed based on Cloninger’s psychobiological model 
of personality (Cloninger et al., 1993), according to which personality sphere 
was defined in terms of seven hierarchically organised dimensions, including 
four dimensions of temperament (e.g. Reward Dependence) and three 
dimensions of character (e.g. Self-directedness) (see section 5.2.2 for more 
detailed description of biological processes) 
 

7  30  

e.g. Extravagance, Shyness, 
Fear of Uncertainty, 
Responsibility, 
Dependence, Empathy, 
Self-forgetful  

The Hogan Personality Inventory                   
(HPI; Hogan & Hogan, 1995) 

The HPI was psychometrically developed by using Principal-Components 
Analysis (PCA) as a measure of normal range personality. The HPI was primarily 
designed for the use in industry, and with the purpose of providing personality 

8 44 
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assessments for candidates to facilitate accurate personnel selection decisions 
(Hogan & Hogan, 1995). Example HPI factors include Adjustment, Ambition, and 
Prudence 
 

e.g. Competitive, Caring, 
Moralistic, Exhibitionistic, 
Virtuous, Calmness, Guilty   
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3.7 Beyond the individual models of personality: The International Personality 
Item Pool    
 

Since each individual hierarchical model of personality provides an 

incomplete list of facets, the search for the taxonomy of personality facets can 

be reasonably extended towards considering a repository that has a large 

number of personality scales. Specifically, consider the International Personality 

Item Pool24 (IPIP; Goldberg, 1999a), an online platform that provides free access 

to 463 personality scales (measured by over 3,000 items) that represent proxies 

of popular personality inventories (e.g. the FFM; HEXACO; TCI; CPI; MPQ etc.).  

The IPIP is a popular project that has been cited more than 3,500 times 

since its inception, and a number of its scales have been translated into other 

languages to facilitate their use beyond English-speaking countries. In this 

regard, the IPIP represents a robust platform that lays the foundation for a large 

proportion of contemporary research that involves personality. As such the IPIP 

is considered to be a very valuable platform for the research community. 

Development of the IPIP was based on administering a number of 

personality surveys to approximately 1,000 respondents from the Eugene 

Springfield Community Sample (ESCS), and it was motivated by the realisation 

that “the science of personality assessment has progressed at a dismally slow 

pace since the first personality inventories were developed over 75 years ago” 

(Goldberg, 1999a, p.7). In part, Goldberg (1999a) attributed the lack of progress 

within the field of personality assessment to the high costs associated with using 

commercially developed personality inventories imposed by the test publishers.  

At this point, it should be explicitly noted that the IPIP was never 

intended as a taxonomy of personality scales. However, if it considered as such a 

taxonomy due to providing a very large number of personality scales (N = 463), it 

is open to four main criticisms. First, there are a number of essentially duplicate 

 
24 The contents of the project are available at https://ipip.ori.org   

https://ipip.ori.org/
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scales. For example, consider the IPIP Neo Orderliness and the IPIP 16PF 

Orderliness scale. Both scales measure essentially the same phenotype, that is, 

the characteristic of arranging and keeping things in a neat and organised way 

(Table 3). Furthermore, both scales have identical labels.  

Table 3 

Measuring the same construct with IPIP scales that have identical labelling   

 

IPIP NEO Orderliness   IPIP 16PF Orderliness 

Like order Like order 

Like to tidy up Get chores done right away 

Leave a mess in my room  Leave a mess in my room  

Leave my belongings around Leave my belongings around  

Want everything to be "just right" Want everything to be "just right" 

Do things according to a plan Am exacting in my work 

Am not bothered by messy people  Am not bothered by messy people  

Am not bothered by disorder  Am not bothered by disorder  

 

The second issue is concerned with different scales which in fact measure 

the same construct25. This can be demonstrated by considering the IPIP NEO 

Anger and the IPIP HPI Empathy scale as an example. Despite completely 

different labels, both scales measure identical phenotype, i.e. someone’s 

propensity to get irritated, upset or annoyed. Noteworthy is the fact that while 

most items in both scales are identical, few items with differing wording (e.g. 

“Get Angry” and “Get annoyed with others’ behaviours”) have equivalent 

functional meaning, that is, propensity to get angry or agitated (Table 4).  

 
25 This issue is sometimes referred to as the ‘jingle-jangle fallacy’, a concept used to describe 
pairs of scales with different labels measuring the same construct (Marsh et al., 2003). The 
converse is also true and is described below. 
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Table 4 

Measuring same construct with the IPIP scales that have completely different 

labelling   

 

IPIP NEO Anger  IPIP HPI Empathy 

Rarely get irritated Rarely get irritated 

Am not easily annoyed Am not easily annoyed 

Get upset easily Get upset easily 

Get irritated easily Get irritated easily 

Rarely complain Rarely complain 

Get angry easily Get annoyed with others' behaviours 

Lose my temper Grumble about things 

 

The third problem is that the IPIP contains personality scales with the 

same label, which measure different constructs. Consider the IPIP HPI Calmness 

and the IPIP CPI Calmness scale as an example. Despite identical labelling, the 

former measures someone’s tendency towards a tranquil disposition, whereas 

the latter measures a mixture of impulsivity, calmness, inquisitiveness, and being 

self-critical (Table 5). 

Table 5 

Measuring different constructs with the IPIP scales that have same labelling  

 

IPIP HPI Calmness  IPIP CPI Calmness 

Rarely get irritated Look for hidden meanings in things 

Seldom get mad Blurt out whatever comes into my mind 

Am not easily annoyed Believe in human goodness 

Rarely complain Am relaxed most of the time  

Rarely lose my composure Am not easily frustrated 
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Get upset easily (RK) Act quickly without thinking (RK) 

Get angry easily (RK) Expect things to fail (RK) 

Get irritated easily (RK) Have frequent mood swings (RK) 

Lose my temper (RK) React intensely (RK)  

Snap at people (RK) Judge myself more harshly than others do 

(RK) 

Note: RK: Reverse-keyed 

 

Overall, these examples serve to demonstrate the presence of 

discriminant validity problems within the IPIP repository. To-reiterate, the 

problem of discriminant validity is primality related to construct proliferation 

(Harter & Schmidt, 2008; Le, Schmidt, Harter, & Lauver, 2010), which refers to 

the creation of redundant constructs already present in the literature (see 

section 1.4.3 for more detail). Thus, given such discriminant validity problems, it 

is noted that a systematic taxonomy of the IPIP scales would most definitely 

identify a much lesser number of unique personality facets. 

Finally, the fourth problem of considering the IPIP as a taxonomy of 

personality facets is concerned with the fact that a number of important 

personality phenotypes are missing from the IPIP repository. Several examples of 

such personality phenotypes include Envy, defined as the propensity to feel 

resentful and discontented caused by others who possess greater wealth, 

qualities or luck; Attention-seeking defined as the quality of acting in a way that 

is designed to draw attention to oneself, and enjoying to be the centre of 

attention; Tolerance for Ambiguity, referred to as the tendency to feel 

uncomfortable with ambiguous, unclear or uncertain situations; Indecisiveness 

defined as the characteristic of being unable to make decisions quickly and 

efficiently; and Distractibility, referred to the extent to which one’s attention is 

easily drawn away from a task at hand. Importance of these constructs in 

organizational research is discussed in section 7.2. 
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Chapter 4: Introducing the 11+ Factor Model 
 
4.1 Overview  
 
 It was shown in the previous Chapter that each individual hierarchical 

model of personality provides an incomplete coverage of the personality sphere 

due to measuring a limited number of personality facets. In contrast, another 

extreme in terms of over-inclusiveness of personality facets was represented by 

the IPIP repository, which contains a large number of discriminately invalid 

personality scales. Arguably, both extremes have limited utility for building a 

definitive taxonomy of personality facets, i.e. a list which is both exhaustive and 

discriminately valid. However, one recently developed list of unidimensional 

personality characteristics represents a useful mid-point between the two 

approaches in its systematic attempt to develop the taxonomy of personality 

facets (the 11+Factor Model facet list; Booth, 2013). On the one hand, as the 

11+FM facet list originated from a factor-analysis of numerous popular 

personality models (e.g. the FFM and 6FPQ), its phenotypical coverage of the 

personality sphere, represented by 78 psychometrically robust personality 

facets, is greater than that of any other individual hierarchical model of 

personality. On the other hand, a combination of rigorous statistical procedures 

combined with qualitative examination of individual items by the panel of 

personality experts ensured adequate discriminant validity of the scales. 

Additionally, in this Chapter we demonstrate that the 11+FM facet list has a 

broader phenotypical coverage of the personality sphere compared to other 

integrative models of personality, also developed through a jointed factor-

analysis of numerous individual models. Finally, while the 11+FM list has a 

number of advantages over individual incomplete models, alternative integrative 

frameworks and the IPIP repository for serving as a starting point for developing 

a new taxonomy of personality facets, the 11+FM list also has some deficiencies. 
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These are represented by a small proportion of method artifacts. Discussion of 

these problems and their potential remedies is provided.  

4.2 Development of the 11+ Factor Model  
 

Originally, the 11+Factor Model (11+FM) was developed to provide a first 

approximation for a consensus model for measuring normal range personality 

(Booth, 2013). The process of model development was based on using the 

Eugene Springfield Community Sample data (described in the next subsection), 

and it broadly contained two stages. First, self-report item-level data from a 

number of omnibus personality questionnaires was used to develop a 

psychometrically robust list of unidimensional personality facets by using factor-

analysis and expert panel review of individual scales. In the second stage, a list of 

78 facets was used to build a hierarchical model of personality, subsequently 

labelled as the 11+FM to indicate that at least 11 higher order factors are needed 

to represent the personality sphere. 

As the primary goal of the current thesis is on developing an exhaustive 

list of personality facets, it is emphasised that the following sections are focused 

primarily on describing the process of facet development. To-reiterate, a position 

adopted in the current thesis is that a definitive hierarchical model of personality 

can only be built, once an exhaustive list of lower-order personality facets is 

developed. However, an interested reader is referred to Appendix B for the 

description of the hierarchical structure of the 11+FM.   

 4.2.1 The Eugene Springfield Community Sample   
 

The 11+ Factor Model facet list was developed by using data from the 

Eugene Springfield Community Sample (ESCS; Goldberg, 2008), technical details 

for which are provided in a report by Goldberg (2008). Here, only crucial 

information about the sample is summarised. The ESCS (N = 972) is a sample of 

American adults from the Eugene Springfield Community, with recorded 

responses on a number of popular personality inventories. Data for the ESCS was 
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collected in a number of waves, with the first data collection phase being 

conducted in 1993. Importantly, 73 per cent (N = 713) of ESCS individuals had 

provided responses to a total of 137 personality scales from the following 

personality questionnaires: the Sixteen Personality Factor Questionnaire, version 

5 (16PF-5; Conn & Rieke, 1994), the California Personality Inventory (CPI; Gough, 

1996), the NEO-PI-R (Costa & McCrae, 1992a), the Multidimensional Personality 

Questionnaire (MPQ; Tellegen, 1982, 1993, 2003), the HEXACO (Lee & Ashton, 

2004), the Six-Factor Personality Questionnaire (6FPQ; Jackson, Paunonen & 

Tremblay, 2000), the Jackson Personality Inventory (revised) (JPI-R; Jackson, 

1976, 1994), the IPIP Machiavellianism (Goldberg, 1999a), the Right-Wing 

Authoritarianism scale (Altemeyer, 1981), the IPIP Need for Cognition scale 

(Cacioppo & Petty, 1982), and the Social Dominance Orientation scale (Pratto, 

Sidanius, Stallworth & Malle, 1994).26  

These personality questionnaires contain a different number of items and 

also utilise different response formats, more detailed information for which is 

summarised in Table 6. The IPIP Machiavellianism and Social Dominance 

Orientation scales contain the smallest number of items, i.e. six in each scale, 

whereas the CPI has the greatest number of items, i.e. 462. The response 

formats vary from the dichotomous ‘True or False’ format of the CPI and MPQ to 

the nine-point Likert scale responses used by the Right-Wing Authoritarianism 

scale. 

Table 6 

Number of items and response formats of the ESCS personality inventories 

Personality Inventories 
within ESCS 

Number of 
Items 

Response Format 

16PF-5  185 Three-point response scale 
CPI  462 Dichotomous True/False format  
NEO-PI-R  240 Five-point Likert scale 

 
26 A detailed description of each personality questionnaire is provided in Study 1: section: 5.2.2 
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MPQ  276 Dichotomous True/False format 
HEXACO  192 Five-point Likert scale 
6FPQ  108 Five-point Likert scale 
JPI-R  300 Dichotomous True/False format 
IPIP Machiavellianism 6 Five-point Likert scale 
Right-Wing 
Authoritarianism 

14 Nine-point Likert scale 
 

IPIP Need for 
Cognition  

34 Nine-point Likert scale 
 

Social Dominance 
Orientation  

6 Seven-point Likert scale 
 

Note: The original Right-Wing Authoritarianism scale contained 30 items but responses to only 
14 items were available in the ESCS.  

 

All personality questionnaires were completed anonymously, and 

participants were reimbursed with payments of $10 to $25 for each completed 

questionnaire (Grucza & Goldberg, 2007).  

Demographic characteristics of the ESCS sample provided below in Table 

7. In comparison to the American Community Sample 2015, the ESCS contained a 

higher proportion of females. Average age of the ESCS respondents was higher, 

and white respondents were over-represented. With respect to educational 

attainment, the ESCS contained nearly twice as many individuals with at least 

Bachelor’s degree27.   

Table 7  

Comparison of demographic characteristics between the ESCS sample and the 

American Community Survey 2015 

Demographic  
Characteristics  

 ESCS Sample US Census 2015 

Age (years) Median 
 

51 38 

Gender     
 Male  43.1% 49.2% 

 
27 See Goldberg (2008) for complete demographic information on the ESCS sample. 
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 Female  56.9% 50.8% 
Ethnicity     
 White 98.4% 61.5% 
 Black  

Unavailable  
12.3% 

 Hispanic 17.6% 
 Other 8.6% 
Education    
 Bachelors’ 

Degree or 
higher  

55.9% 30.6% 

    

 

The amount of missing data within the ESCS was relatively small. The 

proportion of missing data and the total number of available cases with item-

level data for each personality inventory were as follows: NEO-PI-R (1.44 per 

cent; N = 857), CPI (.27 per cent; N = 767), 16PF-5 (.14 per cent; N = 680), 6FPQ 

(2.60 per cent; N = 714), MPQ (0 per cent; N = 733), JPI-R (.08 per cent; N = 712), 

HEXACO (.14 per cent; N = 734), IPIP Need for Cognition (.50 per cent; N = 763), 

Right-Wing Authoritarianism (.50 per cent; N = 701), Social Dominance 

Orientation (0 per cent; N = 713), and IPIP Machiavellianism (0 per cent;  N = 

713). Complete dataset comprised 713 cases (i.e. 73.3 per cent of the total ESCS 

sample of 972 individuals).  

4.2.2 Analytical Steps in the Development of the 11+ Factor Model Facet 
List 

 
In Study 1, development of the 11+ Factor Model began by organising 

facets from the aforementioned personality inventories into semantic groups. 

This decision was mostly informed by pragmatic considerations, i.e. reducing the 

computational burden of an exploratory factor analysis of a large dataset, 

containing 1,772 items with varying response formats and some missing data.  

Semantic groupings were created by grouping personality scales with 

similar item content together, a process that was based on the analysis of the 
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item content of each scale. As such, a total of 137 facets were organised into 23 

semantic groupings. An example of one semantic grouping is the collection of 

three facets: Self-Acceptance (CPI), Good Impression (CPI), and Cooperativeness 

(JPI), with the underlying theme of being ‘self-assured and confident, verbally 

fluent and outspoken, not affected by others’ opinions’ (Booth, 2013, p.195).28 

At the time of creating semantic groupings, two important points concerning the 

overall validity of the process were emphasised.  

First, organising facets into semantic groupings may be considered as 

data pre-structuring, which has been associated with producing biased results 

(e.g. Block, 1995). However, Booth (2013) argues that the negative consequences 

of data pre-structuring in this case are likely to be minimal as no variables were 

removed and all global analyses were conducted on the entire ESCS dataset. 

Second, although semantic groupings were not constructed in strict accordance 

with published research, the groupings were, nonetheless, broadly consistent 

with the personality literature (Booth, 2013). For example, consistent with 

DeYoung, Quilty and Peterson’s (2007) argument about splitting the Openness 

factor into Intellect and (Aesthetic) Openness, both factors are represented in 

groupings 16 and 17.  

 Construction of the semantic groupings was followed by the process of 

eliminating identical and synonymous items, the reason for which was to avoid 

estimation problems in the exploratory and confirmatory factor analyses that 

could arise due to multicollinearity (i.e. very high multiple correlations) or 

singularity (i.e. perfect correlations). Tetrachoric, polychoric, and Pearson’s 

correlations were produced for each of the 23 semantic groupings in R, version 

2.13.0, in order to identify items with similar content. Specifically, an arbitrary 

correlation criterion of |0.4| was used to identify potentially similar items 

 
28 A detailed description of each semantic group, with a list of respective facets, is provided in 
Booth (2013, p.193). 
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suitable for inspection. Subsequently, each item was then reviewed by the 

personality expert panel, which eliminated 355 items (20.03 per cent) from the 

original item list. Of the remaining 1,417 items, 770 items had a binary response 

format, 151 items were scored on a three-point categorical scale, and 496 items 

were scored on Likert-type scales with five to nine response options.  

 The next analytical step focused on subjecting the 23 semantic groupings 

to item-level exploratory factor analysis (EFA) in order to identify the number of 

factors underlying each semantic grouping. Prior to conducting EFAs, a complete 

dataset was produced by imputing missing data with the Multivariate Imputation 

by Chained Equations (MICE) programme in R, version 2.13.0. The MICE 

algorithm is based on imputing data based on the type of variable, i.e. predictive 

mean matching is used with continuous variables, polytomous logistic regression 

is applied to categorical variables, and logistic regression is employed with 

binary-type variables (Raghunathan, Solenberger & van Hoewyk, 1998). As a 

result, five imputed data sets were computed for each grouping, and a single 

complete data set was chosen at random in each case. While it has been 

acknowledged by Booth (2013) that single imputation is not the most 

sophisticated technique for treating missing data, the author justified its use 

through a practical consideration, i.e. the available computational power at the 

time of model development.  

Next, the EFAs were conducted by employing a number of rigorous 

methodological procedures in Mplus 6.0. As a large proportion of variables in the 

datasets were ordered-categorical. Weighted Least Squares with adjusted Means 

and Variances (WLSMV; Muthen, du Toit & Spisic, 1997) was selected to estimate 

EFA parameters since it has been shown to produce accurate parameter 

estimates for ordinal level data in situations of small to moderate deviations 

from multivariate normality (e.g. Finney & DiStefano, 2006; Flora & Curan, 2004; 

Wirth & Edwards, 2007; Yang-Wallentin, Jöreskog & Luo, 2010).  
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 In terms of a rotation choice, oblique Geomin rotation was applied as, on 

balance, it was considered to be the most appropriate technique. Geomin 

rotation was originally developed to represent Thurstone’s conceptualisation of 

simple structure (Jennrich, 2007; Schmitt & Sass, 2011; Yates, 1987), with some 

of the main advantages including its utility in producing factor structures 

comparable with CFA (Schmitt & Sass, 2011) and its ability to perform well in the 

presence of meaningful cross-loadings (Muthen & Muthen, 2010). However, one 

of Geomin’s drawbacks relates to producing less consistent inter-factor 

correlations (Schmitt & Sass, 2011). 

Decisions related to extracting a plausible range of factors were informed 

by using a combination of three analytical procedures: Parallel Analysis (Horn, 

1965), the Minimum Average Partial (Velicer, 1976), and Very Simple Structure 

(Revelle & Rocklin, 1979). Briefly, Parallel Analysis (PA) seeks to determine an 

appropriate number of factors to extract by comparing observed data 

eigenvalues versus randomly simulated eigenvalues. More specifically, PA 

suggests extracting factors whose eigenvalues are greater than the 95th 

percentile of randomly simulated eigenvalues. Factor extraction in the Minimum 

Average Partial (MAP) method is based on comparing partial correlation matrices 

of solutions containing a different number of factors. An optimal factor solution 

is then determined by the matrix that has the smallest average square of the 

partial correlations. Finally, the Very Simple Structure (VSS) method attempts to 

reproduce the original correlation matrix by using a simplified pattern matrix, in 

which only primary loadings are retained and non-salient loadings are set to 

zero. This procedure is repeated for a number of different factor solutions, and 

an optimal number of factors is then determined by the highest VSS criterion. 

Note that effectiveness of using the Parallel Analysis, the Minimum Average 

Partial and Very Simple Structure is supported by a considerable body of both 

empirical research (e.g. O’Connor, 2000; Parkes, 1985; Peres-Neto, Jackson, & 

Somers, 2005; Steger, 2006; Turner, 1998), and simulation studies (Garrido, 
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Abad, & Ponsoda, 2011; Humphreys & Montanelli, 1975; Timmerman & Lorenzo-

Seva, 2011; Velicer, Eaton, & Fava, 2000; Weng, & Cheng, 2005; Zwick & Velicer, 

1986). 

After identifying a plausible range of factors, each solution was evaluated 

through the use of six criteria: a) the presence of at least three items per factor 

with primary loadings greater than |.30|; b) the amount of total variance 

explained by each solution; c) the number of items failing to load on any factor; 

d) the number of items with large cross-loadings (i.e. greater than |.30|); e) the 

absence of Heywood cases; and f) overall interpretability of the preferred factor 

solution versus other plausible factor solutions (e.g. Costello & Osborne, 2005; 

Fabrigar et al, 1999). Preferred solutions were then further refined by applying 

three extra criteria: a) deletion of items with loadings smaller than |.30|; b) 

deletion of items containing cross-loadings of a similar magnitude to the primary 

loading; and c) checking factor interpretability following item deletion.  

 This analysis suggested that a total of 121 dimensions underlay the 23 

semantic groupings. Furthermore, as part of conducting individual EFA analyses, 

an additional 448 (31.62 per cent) items were removed. Thus, at this stage, 969 

items out of the original 1,772 items remained.  

 The next step in the development of the 11+ Factor Model was 

concerned with verifying the essential unidimensionality of the 121 dimensions, 

which was carried out by fitting a congeneric CFA model29 to each dimension by 

using WLSMV estimation in Mplus 6.0. Model fit was then assessed by inspecting 

a range of conventional fit statistics with the following values indicating good fit: 

≤ .06 for the root mean square error of approximation (RMSEA); ≥ .95 for the 

non-normed fit index (NNFI) and the comparative fit index (CFI); and < 1.00 for 

the weighted root-mean-square residual (WRMR) (Hu & Bentler, 1998, 1999; 

 
29 Note that a congeneric CFA model is the least restrictive type of CFA model, in which all 
parameters are freely estimated, and no correlated errors are allowed.  
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Schermelleh-Engel, Moosbrugger & Muller, 2003; Yu, 2002). Models with poor fit 

were inspected and re-analysed by following the recommendations of Gerbing 

and Anderson (1988). Modification indices were inspected and changes to poorly 

fitting models were applied. Then, the fit of the original, revised, and alternative 

multidimensional models derived from EFA were compared. If the original and 

revised CFA models showed poor fit when compared to the multidimensional 

alternative, with the latter suggesting the presence of multiple interpretable 

facets, then the multiple facets were retained.  

 This analytical stage resulted in the retention of 136 facet scales, with an 

average of 6.9 items per scale. Notably, the number of scales was greater than 

the number of dimensions underlying the 23 semantic groupings (i.e. 121). 

Analyses of unidimensionality resulted in identifying a number of narrow facets, 

consisting of only three or four items. Although such scales potentially 

represented suboptimal measures due to a small number of items, Booth (2013) 

contended that the ‘content [of these scales] was considered to be unique 

enough to warrant [their] retention’ (p. 215). However, a possibility existed that 

a number of scales represented facet repetitions and method artefacts, such as 

bloated specifics, facet blends and facet splits based on the directionality of item 

scoring. Investigation of these issues laid the foundations for the subsequent 

stage. 

The next stage attempted to refine the list of facets and to test the 

psychometric properties of the final facet list. These objectives were 

accomplished in a series of steps. First, each member of an expert panel 

individually read the item contents of the 136 facets and noted the facets that 

they believed represented facet repetitions or method artefacts. This was 

followed by individually inspecting the rank-ordered disattenuated correlations 

between sum-scored facets produced in R, version 2.13.0. In this step, 

personality experts were required to identify identical or near identical scales, 
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together with their preferred choice of scales to retain. Finally, based on the 

consensus of panel members, only 78 facets were retained (see Table 8 below). 

Detailed information and reasoning behind the removal of numerous facets is 

provided in Booth (2013, p. 218-219).  

Subsequently, when the facet list was finalised, the psychometric 

properties of each retained facet were examined, including model fit, Fornell and 

Larcker‘s (1981) reliability estimates, and the average amount of variance in the 

items explained by each facet. Retained facets demonstrated good psychometric 

properties in terms of model fit, Fornell and Larcker‘s (1981) reliability estimates 

[.928, .994 range], and the amount of variance explained30 [24.97 per cent, 56.64 

per cent range] (Booth, 2013). A complete list of facet labels is contained in Table 

8. 

Table 8 

A list of 78 facets 

78 facets 
1. Aggression  40. Achievement Striving 
2. Antagonism  41. Endurance  
3. Captiousness  42. Conflicted 

Relationships  
4. Forgiveness 43. Dishonest-

Opportunism 
5. Stubbornness  44. Callousness 
6. Good Humoured 45. Integrity  
7. Bluntness 46. Traditionalism 
8. Assertiveness 47. Punitiveness 
9. Social Dominance 48. Negativity 
10. Narcissism  49. Prejudice  
11. Social Astuteness 50. Intolerance  
12. Deviousness  51. Liberalism 
13. People vs Things  52. Sensitivity 

 
30 Note that following compilation of the facet list, Booth (2013) proceeded to develop a 
hierarchical factor model, consequently labelled as the 11+ FM. While this step is not directly 
relevant for this thesis as only the list of 78 facets served as a foundation for developing a new 
taxonomy of personality facets, more details on constructing the 11+FM are provided in 
Appendix B.   
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14. Consideration 53. Novelty Seeking  
15. Personal Disclosure  54. Absorption 
16. Introversion  55. Aesthetic Interests  
17. Disciplined Isolation 56. Perseverance  
18. Affability 57. Abstractness  
19. Lethargy 58. Practical vs 

imaginative 
20. Tolerance for Ambiguity 59. Unconventionality 
21. Sensation Seeking 60. Creativity 
22. Vigour  61. Psychopathy 
23. Stress Resistance  62. Independent Mindness  
24. Dysthymia 63. Simplicity 
25. Frivolity 64. Nervous Anxiety  
26. Sociability 65. Fantasy 
27. Inferiority 66. Cognitive Interest 
28. Emotional Reactivity 67. Curiosity  
29. Optimism  68. Depression 
30. Surgency 69. Vigilance  
31. Competence  70. Resilience  
32. Autonomy 71. Social Dependence  
33. Orderliness  72. Empathy  
34. Planfulness 73. Anger  
35. Detail Consciousness  74. Rumination 
36. Impulse Control  75. Anxiety  
37. Spontaneity  76. Worry 
38. Caution 77. Social Confidence  
39. Discipline  78. Embarrassment  

 

4.3 The 11+FM facet list: the basis for developing an exhaustive taxonomy of 
personality facets  
 

The 11+FM facet list was robustly developed, and, as such, it represents a 

wide collection of unidimensional personality facets with good psychometric 

properties. Using this list as foundation for building a more exhaustive taxonomy 

of personality characteristics has a number of advantages, including wider 

phenotypical coverage than other models; better discriminant validity properties 

and thus less scale redundancy compared to the IPIP repository. However, the 

11+FM also has a number of deficiencies, including the method artifacts 

embedded in the process of its development. These issues and ways in which  

they were circumvented in the current thesis are discussed below.  
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4.4 Comparing phenotypical coverage of the 11+FM facet list against other 
hierarchical models of personality   
 

While Booth (2013) has acknowledged that this list of facets is unlikely to 

be exhaustive, it does represent a good approximation of the normal range 

personality sphere. Indeed, in comparison to many popular models of 

personality, the list contains a considerably greater number of personality facets. 

Specifically, it contains 7.1 times more facets than the MPQ (Tellegen, 1982, 

1995, 2003), 5.2 times more facets than the JPI (Jackson, 1976, 1994) and SNAP-2 

(Clark, Simms, Wu, & Casillas, 2008), 4.3 times more facets than the 6FPQ 

(Jackson, Paunonen, & Tremblay, 2000), 3.9 times more facets than the 

Alternative Big-Five (Aluja et al., 2010) and the CPI (Gough 1957, 1987), 3.25 

times more facets than HEXACO (Lee & Ashton, 2004), 2.9 times more facets 

than the SAPA (Condon, 2018; Condon & Revelle, 2015), 2.8 times more facets 

than the TCI (Cloninger et al., 1994) and 2.6 times more facets than the FFM 

(Costa & McCrae, 1992a). Thus, it is evident that the 11+FM facet list does 

indeed provide a relatively wide phenotypical coverage compared to each of the 

aforementioned hierarchical personality models. 

4.5 Comparing phenotypical coverage of the 11+FM facet list against other 
integrative models of personality   
 

It is important to note that the 11+FM is not the only integrative model of 

personality, and that a number of other integrative models exist in the literature 

(see Table 9 for a summary). Note that Integrative models refer to frameworks 

that have been developed by empirical merger (e.g. by means of factor analysis) 

of several individual hierarchical models of personality (Widiger & Simonsen, 

2005). It is contended that the 11+FM facet list has two advantages compared to 

other alternatives, summarised in Table 9. First, the 11+FM facets provide a 

wider phenotypical coverage of the personality sphere. Specifically, the 11+FM 

facet list was developed based on analysing 1,772 items from seven personality 
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models and four individual scales. In comparison, the closest integrative model 

was built based on 2.3 times lower number of items (i.e. 759) derived from only 

four personality models.  

Second, the process of developing the 11+FM facet list included both 

empirical procedures and personality expert panel reviews of individual items to 

remove synonymous scales. In contrast, other integrative models of personality 

have substantial discriminant validity problems, as some scales in their final facet 

lists have high correlations, almost the same item wording and even identical 

scale labelling in some cases (e.g. the CAT-PD Callousness and the PID-5 

Callousness scales: r = .81 from the Wright and Simms’s (2014) model; see Table 

10 for item comparison). 

Table 9 

Integrative models of personality  

Model  Factors  Facets  

FFM + P.E.N + Alternative Big Fivea                                   
(Zuckerman, Kuhlman, Joireman, Teta, & Kraft, 
1993) 

5 38 

FFM + Lexical Big Five + P.E.N + SNAP                      
(Markon, Krueger, & Watson, 2005) 

5 53 

FFM + CAT-PD + PID-5 (Wright & Simms, 2014) 5 88 

FFM + SNAP-2 + DAPP-BQ                                                   
(Samuel, Simms, Clark, Livesley, & Widiger, 2010) 

4 63 

BFAS + PID-5                                                                        
(DeYoung, Carey, Krueger, & Ross, 2016) 

5 35 

SNAP + DAPP-BQ (Clark, Livesley, Schroeder, & 
Irish, 1996)  

4 33 

SAPAb = Big Five factor markers + Big Five Aspect 
Scales + HEXACO + Big-Six Scales + NEO + MPQ + 

5 27 
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Plasticity/Stability scales + EPQ-R (Condon, 2018; 
Condon & Revelle, 2015) 

Note: a. In SAPA, items for all personality questionnaires were taken from the IPIP, except 
for the EPQ-R. Development of SAPA was based on a total of 697 items.  
b. In Zuckerman et al (1993), the Alternative Big Five was measured at a factor level. 

 

Table 10 

Item content of the CAT-PD and PID-5 Callousness scales  

CAT-PD Callousness  PID-5 Callousness 

Am not a caring person I don’t care about other 
people’s feelings 

Do not care how my actions affect 
others 

I really don’t care if I make 
other people suffer 

Can't be bothered with others’ needs I don’t care about other 
peoples’ problems 

Am indifferent to the feelings of others It doesn’t really bother me to 
see other people get hurt 

Care about others (RK) I would never harm another 
person (RK) 

Am not a sympathetic person I don’t see the point in feeling 
guilty about things I’ve done 
that have hurt other people 

Note. RK: reverse-keyed 

 

4.6 Discussing the 11+FM facet list deficiencies and their remedies  
 

Despite robust development of the 11+FM facet list and its advantages 

over popular hierarchical models of personality, the list has a number of 

deficiencies, including a number of method artefacts and missing facets. While a 

detailed discussion and treatment of these issues is provided in Study 1, this 
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subsection is intended to provide a more holistic overview of these problems and 

ways for overcoming them. 

4.6.1 Method artefacts  
 

In terms of the method artefacts, the 11+FM facet list contains a small 

proportion of synonymous scales, facet splits based on the directionality of item 

scoring, facet blends, and bloated specifics. 

To-reiterate, while Booth (2013) noted that some short measures in the 

list represented sufficiently distinct phenotypes, which warranted their retention 

in the list, it is contended here that items of a small number of facets were very 

similar, indicating a lack of discriminant validity and potential redundancy. This is 

exemplified by comparing two facets: the Practical vs Imaginative and the 

Fantasy, whereby both scales have very similar item content, measuring a 

tendency to fantasise and day-dream (a side-by-side item content comparison is 

provided in Table 18, Study 1: section 5.2.4.2). 

Further, some synonymous measures were represented by facet splits 

based on directionality of scoring, meaning that each scale measured a different 

end of the same construct. The scales of Vigour and Lethargy can serve as an 

example, with the former measuring the extent to which someone is energetic, 

and the latter assessing a lack of energy.  

The presence of synonymous facets can be remedied by identifying and 

removing them. Specifically, this can be accomplished by a qualitative item-by-

item review of each item within their respective constructs by a panel of 

personality experts: A method that has been shown to represent an effective 

form of review (Demaio & Landreth, 2004; Presser & Blair, 1994). Subsequently, 

facets containing a pre-defined proportion of highly similar items (e.g. two-thirds 

of a total number) would indicate scale synonymity.  
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The next deficiency of the list is the presence of some facet blends, 

representing multidimensional constructs that contain item content already 

represented within the 11+FM facet list (an example is provided in Table 16 in 

Study 1: section: 5.2.4.1). It is contended that such constructs may have limited 

utility for developing a taxonomy of unidimensional personality characteristics, 

which represents a primary goal of the current thesis.  

The issue of multidimensionality can be resolved by identifying and 

removing facet blends. This can also be accomplished by using a qualitative item-

level review of each item by a panel of personality experts. Specifically, the 

majority of items within a scale measuring different phenotypes may serve as an 

indication of multidimensionality. Note that acknowledging multidimensionality 

of some scales is not intended to conflict with the empirical findings of Booth 

(2013), but, rather, to indicate that the CFA methodology for confirming 

unidimensionality is not definitive but rather suggestive31 (Ziegler & Hagemann, 

2015). This view is echoed in Meehl’s (1992) famous remark: “No statistical 

procedure should be treated as a mechanical truth generator” and that 

psychological phenomena require psychological interpretation (p. 152).  

Next, a small proportion of facets in the 11+FM list represented bloated 

specifics, commonly defined as very narrow representations of the trait (Cattell, 

1973). Such narrow trait variants may be problematic as they typically represent 

a specific context and thus fail to capture a broad meaning of the trait (Bywater 

& Brown, 2010; an example is provided in Table 20 in Study 1: section: 5.2.4.3). 

This issue can be eliminated by a similar procedure of a qualitative item-level 

review. Although there are no predefined guidelines as to what exact proportion 

of items in a scale is indicative of a bloated specific, an arbitrary criterion of 

greater than two thirds of total items is likely to be sufficiently conservative. 

 
31 Note that Hattie (1985) provides a thorough summary of statistical indices of unidimensionality 
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Finally, it is important to note that some of these method artefacts may 

have resulted from factor-analysing measures with varying response formats. To 

reiterate, the original scales in the ESCS dataset were represented by as many as 

eight different response formats, ranging from the dichotomous ‘True or False’ 

format of the CPI and MPQ to the nine-point Likert scale responses used by the 

Right-Wing Authoritarianism scale. Therefore, one of the improvements in 

building upon the original 11+FM facet list would include standardisation of the 

response-format across all scales by introducing a single scoring system (e.g. a 

Likert scale ranging from 1 to 7). Note, this will be covered in greater detail in 

Study 1. 

4.6.2 Missing facets 
 

Another major deficiency of the list is related to a number of missing 

personality facets, meaning that a more systematic search of the personality 

literature would most certainly uncover additional facets. An item-level review of 

the scales in the 11+FM facet list revealed that the majority of facets measure 

normal range personality characteristics, while numerous abnormal range facets 

are missing from the list. Some examples of such missing facets include Envy, 

defined as the tendency to feel resentful and discontented when others possess 

greater wealth, qualities or luck; attention-seeking, defined as the quality of 

acting in ways designed to draw attention to oneself, and enjoying being the 

centre of attention; Indecisiveness, defined as the characteristic of being unable 

to make decisions quickly and efficiently; Rudeness, defined as the extent to 

which an individual lacks manners and disrespects social norms and rules; 

distractibility, defined as the extent to which someone’s attention is easily drawn 

away from the task at hand; and Provocativeness, defined as the tendency to 

deliberately make someone annoyed or angry.  

Further, examples of missing normal range personality facets include 

Fairness: the quality of treating everyone equally and avoiding discrimination 



 

97 
 

and favouritism; honesty: the quality of being truthful, sincere and keeping 

promises; gratitude: the propensity to be thankful and grateful; and 

Introspection: the attribute of examining and analyzing the behavior, motives, 

thoughts and feelings of oneself. 

 A remedy to this issue includes reviewing a number of both normal and 

abnormal hierarchical models of personality and individual scales with the aim of 

identifying facets whose item content is missing from 11+FM facet list. 

Subsequently, addition of these unique facets to the 11+FM facet list would 

expand its phenotypical coverage of both ends of the personality sphere.  

4.7 Research goals  
 

On balance, considering advantages (i.e. statistical properties of the facet list, 

and its greater phenotypical coverage of the personality sphere compared to 

other models) and disadvantages (i.e. method artifacts and some missing facets), 

it is contended that the 11+FM facet list represents a viable starting point for 

developing  an exhaustive taxonomy of unidimensional personality facets. 

 

As such, the current thesis seeks to accomplish the two following goals: 

1. To develop a taxonomy of unidimensional personality facets by 

expanding the 11+FM facet list. This was accomplished in multiple steps, 

i.e. refining the 11+FM facet list in order to remove a small proportion of 

facets that represented method artefacts. Consequently, item content of 

the 11+FM facet list was compared to that of a large number of 

taxonomically and psychometrically robust models of personality, with an 

intention of identifying personality facets that were still missing from the 

11+FM facet list. This was the subject of Study 1. 

2. To provide a detailed psychometric evaluation of every facet derived in 

Study 1, including an assessment of unidimensionality; factor loadings 



 

98 
 

and their statistical significance; reliability; the average amount of 

variance each factor explains in their respective items; and both 

convergent and discriminant validity.32 This was the subject of Study 2. 

  

 
32 Note that the assessment of predictive validity lies outside the scope of this thesis. 
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Chapter 5: Study 1. Developing an exhaustive list of 
personality facets 

 
5.1 Rationale  
 

The purpose of this study was to develop an exhaustive taxonomy of 

personality facets. While there are a number of approaches to accomplish this 

task, the purpose of this subsection is to discuss advantages and limitations of 

some popular approaches, and, consequently, to arrive at the optimal approach 

to be used in this study.   

In the current era of personality research, an empirical approach 

represents a dominant methodology for developing hierarchical models of 

personality (John & Srivastava, 1999). This approach rests on the logic of 

essentially subjecting a usually large number of personality items or adjectival 

descriptors to an exploratory factor analysis (EFA) or a principal component 

analysis (PCA) to derive meaningful clusters of personality characteristics. One of 

the most popular examples of such an approach is the FFM, previously discussed 

in Chapter 4. Moreover, other examples of models that have been developed by 

using a purely empirical approach include the Schedule for Non-adaptive and 

Adaptive personality-2 (SNAP-2; Clark, Simms, Wu, & Casillas, 2008); the 

Personality Psychopathology Five (PSY-5; Arnau, Handel, & Archer, 2005b); the 

HEXACO (Lee & Ashton, 2004); the Hogan Personality Inventory  (HPI; Hogan & 

Hogan, 1995). One of more recent examples of a purely empirically-developed 

model is the Synthetic Aperture Personality Assessment project (SAPA; Condon, 

2018; Condon & Revelle, 2015).  

A purely-empirical approach is a useful methodology for developing 

hierarchical personality models. This approach has a number of advantages. By 

definition, one of the most obvious advantages is its capability to utilise 

dimension reduction techniques (e.g. EFA) to analyze covariance matrix and to 

cluster hundreds of items based on their similarity into a number of much 
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smaller categories. In this sense a purely-empirical approach is a convenient and 

powerful exploratory tool that gives researchers a clearer sense of hierarchical 

origination of personality, thus allowing to construct parsimonious models that 

“provide a good approximation of the real world” (Fabrigar et al., 1999). Second, 

as argued by Condon (2018), another advantage of a purely-empirical approach 

is that an exploratory process is not influenced by any biased a priori ideas that a 

researcher may stipulate about the structure of personality in advance. Instead, 

Condon (2018) posed that the mathematics of an EFA is best suited to avoid such 

biases or preconceptions, and to determine a plausible range of personality 

factors and facets. 

However, a purely empirical approach also has a number of limitations, 

such as over-factoring, a term commonly used to describe a situation in which a 

number of factors are not meaningfully distinct and are therefore unlikely to 

replicate (Comrey & Lee, 1992). This can be demonstrated by considering the 

SAPA project (Condon & Revelle, 2015). Note that the SAPA was originally 

developed to gain further understanding of the individual and combined 

structures of three individual difference domains, including personality, cognitive 

abilities, and interests. Here we only discuss the personality aspect of the project 

due to its direct relevance to this thesis.  

The model was developed by a purely empirical approach, whereby a 

total of 697 items from a number of mostly IPIP-based models (e.g. the IPIP-

Multidimensional Personality Questionnaire; MPQ; Goldberg, 2014; Tellegen & 

Waller, 2008) were subjected to an Exploratory Factor Analysis (EFA). By using a 

combination of methods that included Parallel Analysis (Horn, 1965) and Very 

Simple Structure (Revelle & Rocklin, 1979), the results of the EFA revealed a total 

of 27 discreet personality facets. However, the solution was evidently over-

factored. Specifically, some SAPA facets appeared to represent method artefacts, 

measuring opposite ends of the same facet, as was evident from their item 
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contents and very high Pearson correlations. For example, the Anxiety scale was 

very highly correlated with the scale of Well-being (r = -.93). The Anxiety scale 

measured one’s tendency to be a nervous and worrying person, whereas the 

Well-being scale measured the opposite end of the spectrum: feeling 

comfortable with oneself. Thus, arguably even some post hoc qualitative check 

of conceptual similarity between these scales could have been useful for 

ameliorating the problem of over-factoring by either collapsing both scales or 

potentially removing one of them. 

The second major problem of a purely empirical approach is that the 

breadth of recovered personality facets is completely dependent on the actual 

items that have been administered to a sample of respondents. In other words, it 

is not possible to conceptually ‘get more’ out of the EFA than what someone has 

originally put in.  

Consider the following example: the SAPA project was constructed by 

using items from a range of personality models that predominantly measure 

normal range personality characteristics. These models included: the IPIP-

HEXACO inventory (Ashton, Lee, & Goldberg, 2007), the IPIP-NEO (Goldberg, 

1999a), the IPIP Plasticity/Stability scales (DeYoung, 2010b), the IPIP Big Five 

factor markers, (Goldberg, 1999a), the Big Six scales questionnaire (Thalmayer, 

Saucier, & Eigenhuis, 2011), the ‘miniIPIP’ scales (Donnellan, Oswald, Baird, & 

Lucas, 2006), 79 items from the Eysenck Personality Questionnaire – Revised 

(Eysenck, Eysenck, & Barrett, 1985), the IPIP-Multidimensional Personality 

Questionnaire (MPQ; Goldberg, 2014; Tellegen & Waller, 2008), and the Big Five 

Aspect Scales (DeYoung, Quilty, & Peterson, 2007).  

As a result, the SAPA project uncovered 27 facets, whose phenotypical 

coverage of the personality sphere was predominantly measuring normal range 

personality characteristics. Specifically, those facets were: Impulsivity, Sociability, 

Sensation-Seeking, Adaptability, Conservatism, Trust, Introspection, Emotional 
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stability, Art Appreciation, Honesty, Irritability, Intellect, Order, Attention-

seeking, Emotional Expressivity, Humour, Self-control, Compassion, Easy-

goingness, Conformity, Charisma, Industry, Authoritarianism, Perfectionism, 

Creativity, Anxiety, Well-being.  

 Thus, as the SAPA has not included item content from models measuring 

abnormal range personality characteristics, such as, for example, the CAT-PD 

(Simms et al., 2011), the PID-5 (Krueger, et al., 2012), the DAPP-BQ (Livesley & 

Jackson, 2009) or the SNAP (Clark et al., 2008), it is perhaps unsurprising to 

observe a lack of more abnormal range personality facets within the SAPA, such 

as Manipulativeness, Grandiosity, Envy, Vengeance, Aggression, Dishonest-

Opportunism, or Provocativeness. 

The third problem of such a purely-empirical approach is of 

methodological nature, and it is related to the fact that the EFA33 may be 

affected by factor indeterminacy. The problem of factor indeterminacy refers to 

“the inability to perfectly determine the values of a common-factor from the 

observed variables” (Mulaik, 2010, p.376), and it is also concerned with the 

dimensional space in which the observed variables are embedded within their 

respective factors. A detailed mathematical explanation of the factor 

indeterminacy problem can be found elsewhere (e.g. Mulaik, 2010; Steiger, 

1979). However, in simpler language, the problem of factor indeterminacy occurs 

when a number of parameters to be estimated is greater than the number of 

equations available to solve them. As a result, infinitely many solutions exist 

(Grice, 2001).  

While the problem of factor indeterminacy was a subject of extensive and 

prolonged debate throughout the entire 20th century, a thorough discussion of 

the issue goes far beyond the confines of this subsection. Broadly, the debate 

 
33 Note: PCA cannot is not affected by factor indeterminacy (Velicer & Jackson, 1990a, 1990b; 
Widaman, 1993) 
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involved a large number of prominent psychometricians, resulting in a series of 

conflicting views (e.g. Bartholomew, 1996; Guttman, 1955; Mulaik, 1976a, 

1976b; Mulaik & McDonald, 1978; Spearman, 1929, 1933; Steiger, 1996a, 

1996b). Initially, Spearman (1929, 1933) suggested that the factor indeterminacy 

problem can be solved by simply increasing the number of observed variables or 

by raising the multiple squared correlation to values approaching unity. Later, it 

was shown that the first remedy does not work, and the second only holds true 

under specific circumstances, i.e. if the squared correlation between a single 

predictor variable and the common factor is very high, then factor indeterminacy 

will be substantially reduced (Mulaik, 2010, p.389-391; Mulaik & McDonald, 

1978).  

In parallel, advances in estimation procedures provided analytical 

solutions to the problem of computing factor scores for Common Factor Models 

(a type of model that the EFA is based upon) through a) Least-Squares regression 

estimation (Thurstone, 1935) and b) Bartlett’s (1937) family of estimators. Both 

estimation procedures are valid methods34 for computing factor scores, but their 

choice depends on specific considerations. That is, Least-Squares regression 

estimators are preferable when the estimation of correlations with the common 

factor is a primary consideration. However, if univocality (i.e. the extent to which 

the factors scores are inter-correlated) is sought, then Bartlett’s estimators are 

recommended (Mulaik, 2010, p.403). Thus, in the context of psychological 

research, the aforementioned analytical procedures can be used to successfully 

compute factor scores.35 Further, Preacher and MacCallum (2003) argue that, in 

situations in which factor scores cannot be computed, the factor indeterminacy 

problem can be circumvented in some cases. For example, if the purpose is to 

assess individual differences on a latent trait through factor scores, and then to 

 
34 See Mulaik (2010, pp.400-401) for a concise mathematical summary of both methods. 
35 Evaluation and cautionary notes on using Factor Scores are explained in detail by DiStefano, 
Zhu and Mindrila (2009) and Grice (2001). 
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use the factor scores in subsequent analyses, Structural Equation Modelling can 

be used as it will eliminate the need to compute factor scores. Thus, in the 

interim, while the problem of factor indeterminacy can be remedied in many 

cases, it can still be a challenging aspect of the EFA. 

The fourth issue is that both the EFA and PCA can also suffer from the 

problem of rotational indeterminacy (Joreskog, 1979). This problem occurs when 

the latent trait space and the latent axes do not have a unique orientation. In a 

simpler terms, rotational indeterminacy occurs when items can be rotated in 

infinitely many ways to reproduce the covariance matrix (Mulaik, 2010). 

Analytically, rotational indeterminacy can sometimes be alleviated a number of 

methods, including setting constraints on factor loadings (Schönemann, 1972); 

data transformations (Henry, 1987); or by applying Procrustes rotation (Hirsch, 

1989).  

However, each of these methods have their own inherent limitations. In 

practice, the first method of constraining factor loadings only works well when a 

number of latent constructs is not excessive (Bock & Gibbons, 1996). However, 

as Bock and Gibbons (1996) caution, if this is not the case, a rather practical 

problem occurs, i.e. parameter estimation process becomes too computationally 

intensive due to difficulties of estimating the Fisher Information Matrix (FIM). 

The FIM represents the negative expectation of the Hessian Matrix. And the 

Hessian Matrix is the matrix of second-order partial derivatives. Away from 

technicality, it should be emphasised that the Hessian Matrix is a crucial element 

for calculating variances and thus standard errors of parameters, which then 

help to determine statistical significance of each parameter36.    

 
36 It is noted that parameter estimation with a large number of latent factors is computationally 
intensive, even without rotational indeterminacy   
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In terms of using transformations as a remedy for solving rotational 

indeterminacy, Henry (1987) noted that to be a valid method, transformations 

ought to follow a set of five conditions:   

(I) The original data must be reproduced by the model, i.e. the 

model must explain the observations.  

(2) The predicted source compositions must be non-negative, i.e. 

a source cannot have a negative percentage of an element.  

(3) The sum of the predicted elemental mass fractions for each 

source must be less than or equal to 1; the whole is greater than 

or equal to the sum of its parts. 

(4) The predicted source contributions must all be non-negative; a 

source cannot emit negative mass.  

(5) The sum of the predicted source contributions on a given day 

cannot exceed the observed total mass.  

Henry (1987, p.1816) 

Then, in a later discussion on the subject Paatero, Hopke, Song, and Ramadan 

(2002) echoed Henry’s original view that the problem of rotational 

indeterminacy is perhaps “ill-posed” in the first place. That it, while numerous 

transformations can satisfy the proposed constraints and alleviate rotational 

indeterminacy, they will still not produce a unique solution.  

Next, consider Procrustes rotation as a remedy. Broadly, “Procrustes 

rotation seeks to ‘force’ a factor solution into a least-squares best fit solution 

with the target matrix”37 (Paunonen, 1997, p.34). In other words, Procrustes 

rotation seeks to rotate a data matrix, A, to the target matrix, B, by using an 

orthogonal matrix, W. One of the biggest problems with this type of rotation is 

 
37 See Schönemann (1966) for a detailed mathematical explanation and proofs. 
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the fact that even artificially created random variables can be rotated to obtain a 

close fit to the target matrix, so these variables can make conceptual sense 

(Horn, 1967, p. 820). Further research supported this finding, with Horn and 

Knaff (1973) finally concluding that “orthogonal Procrustes procedures yield 

results which support randomly determined theories” (p. 41). Therefore, even if 

the use of Procrustes rotation may alleviate the issue of rotational 

indeterminacy, it is still and inherently flawed type of rotation.   

Given a number of limitations associated with a purely empirical 

approach, it is arguably beneficial to combine it with a complimentary qualitative 

approach. Indeed, a joint two-stage approach was strongly advocated as a robust 

methodology for model development by a prominent psychometrician Bollen 

(1989) in his classic book on the fundamentals of Structural Equation Modelling 

(SEM)38. More specifically, Bollen (1989) emphasised the importance of 

conducting a priori qualitative work in order to develop a specific conceptual 

framework that should then be tested with empirical tools such as the 

Confirmatory Factor Analysis (CFA) and SEM. The logic of such an approach was 

based to testing the degree to which the a priori specified model was empirically 

supported by the data.  

Strategically, addition of an initial qualitative conceptual stage may add 

extra value to the development of taxonomy of personality facets, as it can 

compensate for limitations of using a purely empirical approach in a number of 

ways. First, an initial qualitative stage can be a pre-emptive solution to a later 

problem of over-factoring. For example, a thorough item-level review of scales 

selected for the taxonomy allows to identify polar opposite constructs at the 

early conceptual stage before empirical testing (e.g. CFA). Then, such constructs 

can either be merged into a single scale for future empirical testing, or one of the 

scales may be removed as being redundant.  

 
38 This approach was also described by Jöreskog (1993), who was the forefather of SEM  
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Second, an initial qualitative stage generally may lead to less uncertainty 

associated with a final number of facets expected in the taxonomy. For example, 

factor-analyzing 697 items as part of the SAPA project (Condon, 2018) resulted in 

15 different but almost equally-plausible factor-solutions. This means that the 

final SAPA taxonomy could have consisted of a varying number of facets, ranging 

from 15 to as many as 29. Such uncertainty was indeed associated with no a 

priori concept as to the number of factors to be expected. In contrast, qualitative 

development of the taxonomy at the first stage strictly ensures that only a 

specific and pre-determined number of facets are tested for their structure with 

the CFA. In a way, such a qualitative stage pushes a researcher to think carefully 

about conceptual/theoretical distinction among constructs, rather than simply 

submitting all available items to the EFA, and expecting ‘truth to be generated’ 

from a wide range of possible solutions.  

Third, starting with a qualitative approach enables us to use a set of 

criteria to select which scales become part of the taxonomy. In contrast, it was 

not perfectly clear why, for example, the SAPA used some IPIP personality 

models but not the others for the EFA. For example, the IPIP-MPQ was used but 

the IPIP-CPI was not.  

Finally, using such a joint approach helps to circumvent the 

aforementioned EFA problems of factor indeterminacy and rotational 

indeterminacy, as they do not apply to the CFA39. On balance, it appears that the 

use of a two-stage complimentary approach described by Bollen (1989) 

represents an optimal strategy for developing taxonomy of personality facets in 

this thesis compared to a purely-empirical approach. As such, this study is 

focused specifically on accomplishing the first stage of this process, that is, 

qualitative development of the taxonomy. Following is the explanation of how 

exactly the first stage was accomplished. 

 
39 This does not imply that the CFA itself does not have problems. The CFA can, for example, 
suffer from identification issues whenever df < 0, or Heywood cases (i.e. negative variance) 
(Brown, 2006). 
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5.2 Method  
 
 5.2.1 Overview  
 

This section begins by presenting a graphical representation of the 

qualitative process that was used for developing a taxonomy of personality 

facets, together with a brief description of each step. Each step involved in this 

process is then described in much greater detail in subsequent sections.  

As indicated in Figure 1, the process of developing a taxonomy of 

personality facets involved five stages. In the first stage, we selected a set of over 

500 personality scales with a total number of more than 5,000 items for 

developing the taxonomy. Such constructs were chosen based on a set of 

criteria, including (for example) the presence of conceptual or theoretical 

grounds, psychometric evidence, and availability of item content. The whole set 

of criteria, with detailed examples, is provided in the following sub-section.  

In the second step, we selected the 11+FM as a baseline taxonomy, which 

can be thought of as a rough approximation of an exhaustive list of personality 

facets. First of all, we needed a baseline taxonomy for rather practical 

considerations. That is, it was simply infeasible to put together all personality 

scales of interest and then later quantitatively compile a list of convergently and 

discriminately valid facet scales. The practicality of constructing such a dataset 

was far beyond the confines of the current thesis. In fact, the closest alternative 

to such a dataset was the Eugene Springfield Community Sample (ESCS; N = 972; 

described previously) that cost millions of US dollars. However, the ESCS had 

already been used as foundation for developing the 11+FM.  

Next, the 11+FM was chosen as a baseline taxonomy both due to its 

methodological rigour and its conceptual strengths. Specifically, since the 11+FM 

facet list was constructed by factor-analysing a large number of personality 

scales, it provided a wider coverage of the personality sphere compared to any 
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individual hierarchical model of personality. For example, the 11+FM contained a 

greater number of facets (78) than another potentially viable baseline model: the 

SAPA (27 facets). Simultaneously, rigorous statistical procedures coupled with 

expert reviews of individual items ensured that the final 11+FM list only 

contained a small proportion of scales with questionable discriminant validity, as 

compared, for example, to the IPIP repository. Despite some of 11+FM’s 

deficiencies described in the previous Chapter, the 11+FM facet list still 

conceptually represents a more optimal starting point for building a taxonomy 

compared to using either of the aforementioned alternatives.  

In the third step, we refined the baseline model by removing some of the 

personality facets that represented method artefacts, such as facet splits based 

on the directionality of scoring (e.g. Dysthymia and Liveliness). Broadly, this was 

accomplished by the panel of personality experts qualitatively reviewing item 

content of each 11+FM facet scale. Following this step, the model had a total of 

61 personality characteristics.  

In the fourth step, we sought to identify all personality scales with unique 

item content that were missing from the baseline model. This process was 

conducted by performing three sequential sifts. In the first sift, we searched 

through the list of almost 500 scales and removed any personality constructs 

with item content synonymous to that of any of the 61 facets of the baseline 

model. The logic here was that facet scales with essentially the same item 

content do not add anything new to the baseline taxonomy. On the contrary, 

they represent ‘noise’ with respect to the process of identifying facets with 

unique item content.  

In the second sift, we went through the list of remaining personality 

scales and removed multidimensional constructs, as we only aimed to compile a 

taxonomy of unidimensional personality facets.  
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In the third sift, we went through the item content of the remaining 

scales and examined whether each of these scales represented a unique 

personality phenotype that was missing from the baseline model. Unique facets 

were then added to the baseline model. 

Finally, when the taxonomy was compiled, we proceeded to write items 

for a number of facet scales in order to make the taxonomy fully accessible for 

use by the research community. This was necessary as the 11+FM scales 

contained copy-righted items from the original psychometric models, such as the 

NEO-PI-R (Costa & McCrae, 1992a).  
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 Figure 1. Graphical summary of the process used for developing a taxonomy of personality facets

Step 1 
SELECT A LIST OF 
PERSONALITY MODELS AND 
INDIVIDUAL SCALES TO 
DELINEATE BOUNDARIES OF 
THE PROJECT 

Step 2 
SELECT A BASELINE MODEL TO 
APPROXIMATE THE TAXONOMY 
OF UNIDIMENSIONAL 
PERSONALITY FACETS 
(11+FM) 

Step 3 
REFINE THE BASELINE 
MODEL  

How? 

Step 4 

IDENTIFY MISSING PERSONALITY FACETS 
AND ADD THEM TO THE BASELINE MODEL TO 
PRODUCE A MORE EXHAUSTIVE TAXONOMY 

Step 5 

WRITE ITEMS FOR A NUMBER OF FACET 
SCALES   

• Sift 1. From the list of almost 500 facet scales, remove all scales with item content synonymous to that of any 
11+FM scale 

• Sift 2. From the remaining list of scales, remove all multidimensional constructs 
• Sift 3. From the remaining list of scales, identify unique personality facets and add them to the baseline model 
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5.2.2 Step 1: Select a list of personality models and individual scales for 
developing a taxonomy of personality facets  

 
We began developing an exhaustive list of personality facets by 

identifying a list of models and individual scales from the literature to delineate 

the boundaries of the project. This step focused on selecting only those 

personality models and scales that conformed to all of the following criteria. 

 First, we only considered personality models and scales with adequate 

psychometric properties, including reliability and the CFA factor structure. To-

reiterate, the former provided information on the level of measurement error in 

each construct. The latter was important for assessing whether a given 

personality construct conformed to its expected factor structure (Brown, 2006).   

  In terms of assessing reliability, we followed the recommendations of 

Widaman (1993), who proposed that the lowest reliability threshold that can 

normally be accepted in the field of psychology is .60 (p.302)40. As such, the 

Cronbach’s alpha or McDonald’s (1999) Omega were examined as reliability 

metrics.  

The quality of CFA properties was determined by inspecting a number of 

model fit indices. Based on recommended guidelines and the results of 

simulation studies, adequate fit was indicated by the values of the Root Mean 

Square Error of Approximation (RMSEA) and  the Standardised Root Mean 

Square Residual (SRMR) in the range of 06–.08 or less; ≥ .90–.95 for the 

Comparative Fit Index (CFI), the Tucker-Lewis Index (TLI), the Relative Non-

centrality Index (RNI), the Goodness of Fit Index (GFI), the Adjusted Goodness of 

 
40 Please note that it is acknowledged that some researchers propose a minimum reliability 
threshold of .70 (Nunnally & Bernstein, 1994b). However, given the largely exploratory nature of 
this work, it was decided to choose a .60 criterion to be more inclusive. 
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Fit Index (AGFI)41 (Bollen, 1990; Hu & Bentler, 1998, 1999; Schermelleh-Engel, 

Moosbrugger, & Muller, 2003).  

For example, consider two scales from the Self-consciousness construct 

(Buss, 1980). Private self-consciousness describes one’s tendency to focus on 

inner aspects of oneself, whereas Public self-consciousness represents a 

tendency to be aware of one’s own appearance and be concerned with making a 

favourable impression on other people (Buss, 1980). Both scales were selected 

for the development of current taxonomy, as there is evidence for their 

reliability and CFA factor structure (Private self-consciousness: RMSEA = .08; 

SRMR = .06; CFI = .75; a = .75; Public self-consciousness: RMSEA = .07; SRMR 

= .05; CFI = .91; a = .84 (Panayiotou & Kokkinos, 2006; Scandell, 2001) (see Table 

11).  

In situations when the CFA fit information for each individual scale within 

their respective models was unavailable, global CFA fit for the entire model was 

reported. (e.g. Table 11: the Jackson Personality Inventory; JPI; RMSEA = .05; CFI 

= .90; Bornstein et al., 2007). In addition, some personality models have not yet 

been tested by using Confirmatory Factor Analysis. In such cases, evidence from 

the exploratory structural equation modelling (ESEM)42 and the Principal 

Components Analysis (PCA) were considered. The decision to consider these 

methodologies was based on the exploratory nature of this study and our desire 

to be more inclusive. For example, Saucier’s (1997) Big-7 model has only been 

validated with the PCA applied to an independent sample of 207 other 

observers’ ratings. Note that the technical evaluation of the PCA methodology 

lies outside of the scope of this thesis, but a summary comparing the PCA and 

CFA methodologies is provided in Appendix A.  

 
41A variety of fit indices was selected, as psychological studies usually report different 
combination of indices  
42 The ESEM is less restrictive than the CFA as it allows cross-loadings 
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In terms of the ESEM, the Computerized Adaptive Test of Personality 

Disorder (CAT-PD; Simms et al., 2011) can be considered as an example. Briefly, 

the CAT-PD was designed to assess 33 maladaptive personality traits (see Table 

11 for more description). Currently, the CAT-PD has only been evaluated with the 

ESEM methodology and showed some evidence of model fit (RMSEA=.07; 

SRMR=.04; TLI=.87; CFI=.82; Thimm, 2017). 

The second criterion for selecting personality models and individual 

scales for building the taxonomy of facets was concerned with the presence of 

documented evidence of taxonomic or theoretical foundation. For example, 

consider the seven-factor model of personality, measured by the Temperament 

and Character Inventory (TCI; Cloninger, Svrakic, & Przybeck, 1993). The model 

was built based on Cloninger’s psychobiological model of personality (Cloninger 

et al., 1993), according to which normal range personality was defined in terms 

of seven hierarchically organised dimensions, including four dimensions of 

temperament (Novelty Seeking, Harm Avoidance, Reward Dependence, and 

Persistence) and three dimensions of character (Self-directedness, 

Cooperativeness, and Self-transcendence). The temperament dimensions refer 

to individual differences in personality with regard to seeking new stimuli; 

avoidance of danger and punishment; reacting to rewards; and propensity to 

continue with a task despite difficulties. As such, Cloninger (1986) proposed that 

the dimensions of temperament have a high degree of heritability; manifest early 

in development; and their variation is predicted by individual differences in 

neurological functioning. That is, Reward Dependence is associated with low 

basal noradrenergic activity, Harm Avoidance is related to high serotonergic 

activity, and Novelty-Seeking is predicted by low basal dopaminergic activity 

(Stallings, Hewitt, Cloninger, Heath, & Eaves, 1996). 

 Cloninger (1993) stated that the dimensions of character have a lesser 

degree of heritability and tend to mature with age. As such, Self-Directedness is 

described as one’s sense of self-determination when attempting to achieve a 
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goal; Cooperativeness refers to one’s helpful, empathetic, and compassionate 

disposition; and Self-transcendence is related to one’s need for spiritual 

fulfilment. Svrakis, Svrakis, and Cloninger (1996) posited that development of the 

character dimensions is predicted to unfold “in a stepwise manner in 

incremental shifts from infancy through late adulthood”, further adding that the 

relationship between character and age is non-linear and affected by 

sociocultural education and different life events (p.251).  

 Relatedly, it should be noted that many personality models have not 

been originally developed based on rigorous theoretical foundation. Instead, 

development of such models – including the FFM – has typically been primarily 

driven by empirical methods such as factor analysis, with theoretical 

developments often lagging behind and then added post hoc (McCrae & Costa, 

1999). For example, the Cybernetic Big-Five (DeYoung, 2014) described in 

Chapter 2 was developed more than 20 years after the FFM has been introduced 

(Costa & McCrae, 1992a).  

The third criterion concerned free access to the item content of a 

personality model or scale. This criterion was used as the ability to access and 

review item content was critical for the development of the taxonomy. Thus, 

copyrighted scales with restricted public access, such as The Occupational 

Personality Questionnaire (OPQ 32n; Bartram, Brown, Fleck, Inceoglu, & Ward, 

2006) were not used in this study.   

Fourth, we only selected scales that measured personality facets rather 

than, for example measures of interests, or attitudes. The distinction between 

these types of constructs and core personality facets was explained previously in 

Chapter 2 (section: 2.5). For example, a large online repository of personality 

scales – the IPIP (Goldberg, 1999a) – contained a number of scales that measure 

‘interests’, including the Oregon Avocational Interest Scales (ORAIS; Goldberg, 

2010). The ORAIS assesses a range of avocational interests such as gardening, 
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summer activities, and reading; and as such its scales were excluded from 

analysis.  

Moreover, we excluded clinical scales that measure extreme 

symptomatology of cognitive, emotional or perceptual malfunctioning. Example 

of such a scale is the DAPP-BQ Self-Harm, which measures someone’s suicidal 

tendencies with the following sample items: “Have written a suicide”, 

“Frequently have thoughts about killing myself”, and “Have urges to cut myself”. 

We searched for personality models by using Google Scholar, Scopus, and 

Web of Science. The following keywords were used in the search: ‘personality 

model’, ‘personality taxonomy’, ‘personality classification’, ‘personality 

repository’, ‘personality factor structure’, and ‘hierarchical model of personality’. 

We searched for personality models published in the period 1960 to the 

present43.  

Out of 706 constructs, 544 satisfied all four criteria. Table 11 and Table 12 

provide a brief summary of the conceptual rationale and psychometric 

properties of the 544 scales, clustered within their respective models. Also, 

Appendix C provides a list of 162 scales that did not satisfy our criteria, including 

the rationale behind each decision. Briefly, item content of 96 scales was 

unavailable. Examples of such scales include 10 scales from the Supernumerary 

Personality Inventory (SPI; Paunonen, 2002), and 15 scales from the Schedule for 

Non-adaptive and Adaptive Personality-2 (SNAP-2; Clark, Simms, Wu, & Casillas, 

2008). Sixty-two were excluded as they did not measure personality facets.  For 

example, both the CAT-PD Self-harm and the DAPP-BQ Self-harm represent 

clinical scales which measure symptoms of suicidal ideation. The remaining four 

scales were excluded due to lacking psychometric properties. For example, the 

 
43 While every attempt was made to make the search as broad and as thorough as possible, it is 
acknowledged that it was unlikely that the search was comprehensive (i.e. all personality scales 
were located) 



 

117 
 

IPIP 6FPQ: Self-Reliance scale and the IPIP HPI Good Attachment scale both had 

low levels of Alpha reliability of .59 and .55 respectively.  

From the total of 544 scales, 398 constructs were from the IPIP (e.g. the 

Need for Cognition scale; Cacioppo & Petty, 1982). To-reiterate, the IPIP is an 

online repository of freely accessible personality scales that represent proxies of 

original personality inventories (see Goldberg, 1999a). In Table 11, we describe 

the psychometric properties of both the original models and their IPIP proxies to 

demonstrate the comparability of their psychometric properties.   

Beyond the IPIP, four other personality instruments (e.g. the PID-5; 

Krueger, Derringer, Markon, Watson, & Skodol, 2012) and six individual 

personality scales (e.g. Entitlement; Campbell, Bonacci, Shelton, Exline, & 

Bushman, 2004) were included in the analysis. 

In general, the selected personality instruments and scales selected for 

developing taxonomy of personality facets had adequate psychometric 

properties. Eighty-nine per cent of scales had alpha reliability greater than .70 

(e.g. the CAT-PD: Risk taking [a = .84]). The remaining 11 per cent of scales had 

lower levels of reliability ranging from .60 to .69 (e.g. the IPIP version of the JPI: 

Responsibility [a = .69]).  

In terms of the CFA fit, all models and individual scales showed at least 

some evidence supporting their factor structure. For example, the Envy scale 

originally developed by Smith, Parrott, Diener, Hoyle, and Kim (1999) was shown 

to have reasonable level of the CFA fit: RMSEA = .08; SRMR = .04; TLI = .95; CFI 

= .98 (Mola, Saavedra, & Reyna, 2014). It should be noted that a number of 

models and individual scales did not provide unequivocal evidence of model fit. 

Instead, a combination of fit indices falling below and above recommended 

thresholds was reported. For example, the Entitlement scale (Campbell et al., 

2004) showed good fit according to both the Goodness of Fit Index (GFI = .98) 
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and the Comparative Fit Index (CFI = .98), but poor fit according to the 

Standardised Root Mean Square Residual (SRMR = .13; Campbell et al., 2004). 
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Table 11 

Personality models and individual scales from the IPIP repository included in the analysis 

Personality 
Models and Scales 

Theoretical/Conceptual ground Psychometric Properties Free 
items 

Facets 

Big-7 (Saucier, 
1997) 

The model was developed by using lexical analysis of 
commonly used English personality adjectives. A number of 
personality judges including psychology students and 
community members provided familiarity ratings of a large set 
of adjectives from personality classifications developed by 
Norman (1967), Goldberg (1982), and Saucier (1994). This 
resulted in a set of 525 personality descriptors that were then 
subjected to Principal Components Analysis (PCA)  
to derive a seven-factor solution 
 

IPIP version: 
Reliability range [a =.66, .86]  
 
Original Model: 
Reliability range [a=.80, .86] 
(Durrett & Trull, 2005) 
 
PCA factor structure   
(Saucier, 1997) 
 
 
 

✓ 7 scales: 
Extraversion,  
Agreeableness, 
Conscientiousness, 
Emotional Stability,  
Emotional Valence 
Attractiveness,  
Intellect 
 
 

16 Personality 
Factor 
Questionnaire                      
(16PF5; Conn & 
Rieke, 1994). 

The 16PF is self-report personality inventory, which primarily 
measures normal range personality, but it can also be used by 
mental health therapists as a clinical tool for diagnosing 
psychological disorders. The 16PF was originally developed by 
Raymond Cattell and colleagues in 1949 by applying Common 
Factor Analysis with oblique rotation to a list of 4500 
personality related adjectives 

IPIP version:  
Reliability range [a=73, .86] 
 
Original Model: 
Reliability range [a=.66, .75] 
Two-week test retest reliability 
range [r=.69, .87, Mean=.80] 
 
CFA factor structure   
(RMSEA=.03; SRMR=.06;  
 GFI=.95) (Hofer et al., 1997) 

✓ 16 scales:  
Warmth,  
Intellect,  
Dutifulness, 
Friendliness,  
Assertiveness, 
Gregariousness,  
Emotional Stability, 
Emotionality   
Imagination,  
Complexity,  
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Introversion,  
Orderliness, 
Sensitivity, 
Distrust,  
Reserve,  
Anxiety  
 

Six Factor 
Personality 
Questionnaire 
(6FPQ; Jackson, 
Paunonen, & 
Tremblay, 2000) 

The 6FPQ is a hierarchical model of personality, which was 
developed from a factor analysis of the Personality Research 
Form (PRF; Jackson, 1984). Note that the PFR measures 20 
personality characteristics, and is largely based on Murray’s 
(1938) classification of personality  

IPIP version: 
Reliability range [α=.59, .87] 
 
Original Model:  
Reliability range [α=.81, .88] 
 
CFA factor structure 
RMSEA=.08; RNI=.83) 
(Jackson, Paunonen, Fraboni, & 
Goffin, 1996) 
 
 
 

✓ 23 scales: 
Extraversion, 
Agreeableness,  
Methodicalness, 
Independence, 
Intellectual 
Openness, 
Industriousness, 
Gregariousness, 
Leadership, 
Exhibitionism, 
Docility, Calmness, 
Adaptability, 
Conservatism, 
Deliberateness, 
Orderliness, 
Reclusiveness, 
Unpretentiousness, 
Adventurousness, 
Comprehension, 
Culture, 
Playfulness,  
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Achievement-
striving, 
Resourcefulness 
 

Abridged Big Five 
dimensional 
circumplex                     
(AB5C; Hofstee et 
al., 1992) 

The AB5C was developed in response to Goldberg’s (1981) call 
for a periodic table of personality traits. Hofstee and 
colleagues utilised Goldberg’s (1982, 1992) list of 587 
adjectival personality descriptors to organise the Big Five 
personality dimensions in terms of the circumplex structure. 
By using a varimax rotation and principal components 
analysis, the structure resulted in 10 two-dimensional 
circumplexes with 90 unipolar facets that were further 
grouped into 45 bipolar facets. 

IPIP version: 
Reliability range [a=.66, .85] 
 
CFA factor structure  
RMSEA=.08; CFI=.94 
(Bäckström, Larsson, & Maddux, 
2009)  
 
Original Model: 
the AB5C model (Hofstee et al., 
1992) has not been implemented as 
a personality inventory. Therefore, 
only psychometric properties of its 
IPIP variant are reported.  
  

✓ 44 scales:  
Gregariousness, 
Friendliness, 
Assertiveness, 
Poise, Leadership, 
Provocativeness, 
Self-Disclosure, 
Talkativeness, 
Sociability, 
Understanding, 
Warmth, Morality, 
Pleasantness, 
Empathy, 
Cooperation, 
Sympathy, 
Tenderness, 
Nurturance, 
Conscientiousness, 
Efficiency, 
Dutifulness, 
Purposefulness, 
Organisation, 
Cautiousness, 
Rationality, 
Perfectionism, 

https://www.tandfonline.com/doi/full/10.1080/00223890903088065
https://www.tandfonline.com/doi/full/10.1080/00223890903088065
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Orderliness, 
Stability, Happiness, 
Calmness, 
Moderation, 
Toughness, Impulse 
Control, 
Imperturbability, 
Cool-Headedness, 
Tranquillity, 
Intellect, Ingenuity, 
Reflection, 
Competence, 
Introspection, 
Creativity, 
Imagination, Depth   
 

Big 5 aspects                        
(BFAS; DeYoung et 
al, 2007) 

The development of the BFAS served as a hierarchical 
extension to the FFM. Specifically, DeYoung and colleagues 
(2007) applied Principal Axis Factoring to the NEO-PI-R and 
the AB5C-IPIP (Goldberg, 1999a) data, and derived the factor 
structure, in which 10 BFAS factors were placed in-between 
the five broad factors and the 30 lower-order facets of the 
FFM, thus creating an intermediary hierarchical layer. 
 

IPIP version:  
Reliability range [α=.78, .85] 
 
Original Model:  
Reliability range [α=.72, .87] 
30-day mean test-retest reliability 
[r=.81]  
 
CFA factor structure 
RMSEA=.05; CFI=.72 
(Watrin, Geiger, Spengler, & 
Wilhelm, 2019)  
 

✓ 10 scales:  
Volatility, 
Withdrawal, 
Compassion, 
Politeness, 
Industriousness, 
Orderliness, 
Enthusiasm, 
Assertiveness, 
Intellect, Openness 
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California 
Psychological 
Inventory                  
(CPI; Gough, 1996) 

The CPI was originally developed to measure personality-
related ‘folk-concepts’ used in everyday language by ordinary 
people ‘to understand, classify and predict their own 
behaviour and that of others.” (Gough, 1987, p.1). 
The model was developed using Conceptual Analysis (Gough, 
1987), rather than statistical techniques, such as a factor 
analysis 

IPIP version: 
Reliability range [a=.62, .87] 
 
Original Model:  
Reliability range [α=.62, .84] 
30-day test-retest reliability [r=.81]  
(Gough & Bradley, 1996) 
 
CFA factor structure 
RMSEA=.10; SRMR=.05;  
TLI=.95 (Rushton & Irwing, 2009b) 
 
 

✓ 33 scales:  
Adventurousness, 
Insight, Self-
Efficacy, Depth, 
Responsibility, 
Stability, Self-
Control, 
Temperance, 
Optimism, 
Tolerance, 
Planfulness, 
Intellect, 
Comprehension, 
Disorder, 
Sentimentality, 
Introversion, 
Dutifulness, Good 
Nature, Happiness, 
Calmness, 
Liberalism, Security, 
Amiability, Self-
Discipline, Poise, 
Forcefulness, 
Timidity, 
Dominance, 
Politeness 
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HEXACO                       
(Lee & Ashton, 
2004)  

The HEXACO is a hierarchical model of personality. The 
model’s development was based on lexical investigations of 
adjectival personality descriptors. Subsequently, data from 
such descriptors were subjected to PCA to uncover a 
hierarchical structure with six broad factors and 24 lower-
order personality facets 
 
 

IPIP version: 
Reliability range [a=.69, .88] 
 
Original Model:  
Reliability range [a=.75, .88] 
(Goldberg, 1999a)  
 
CFA factor structure  
RMSEA=.05; SRMR= .03; CFI=.98 (Lee 
& Ashton, 2013) 

✓ 24 scales:  
Sincerity, Fairness, 
Greed Avoidance, 
Modesty, 
Fearfulness, 
Anxiety, 
Dependence, 
Sentimentality, 
Expressiveness, 
Social Boldness, 
Sociability. 
Liveliness, 
Forgiveness, 
Gentleness, 
Flexibility, Patience, 
Organization, 
Diligence, 
Perfectionism, 
Prudence, Aesthetic 
Appreciation, 
Creativity, 
inquisitiveness, 
Unconventionality  
 

Hogan Personality 
Inventory                     
(HPI; Hogan & 
Hogan, 1995) 

The HPI was psychometrically developed by using Principal-
Components Analysis (PCA) as a measure of normal range 
personality. The HPI was primarily designed for use in 
industry, and with the purpose of providing personality 

IPIP version: 
Reliability range [a=.44, .87] 
 
Original Model:  
Reliability range [a=.29, .89] 

✓ 52 scales:  
Stability, 
Leadership, 
Sociability, 
Friendliness, 
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assessments for candidates to facilitate accurate personnel 
selection decisions. (Hogan & Hogan, 1995) 
Development of the HPI was based on PCA with varimax 
rotation, which resulted in extracting eight broad factors and 
their respective 44 lower-order scales 
 

 
CFA factor structure  
RMSEA=.06; RMSR=.08 
(Hogan & Hogan, 2007) 
 
 

Dutifulness, 
Creativity, 
Quickness, 
Calmness, 
Happiness, 
Cooperation, 
Toughness, 
Gregariousness, 
Competence, 
Empathy, Not 
anxious, No guilt, 
Calmness, 
Even-tempered, 
No somatic 
complaints, 
Trusting,  
Self-confidence, 
Competitive, 
Leadership,                           
No Depression, 
Identity,  
No Social Anxiety,  
Likes Parties, Likes 
Crowds, 
Experience-seeking, 
Exhibitionistic, 
Entertaining,  
Easy to Live With, 
Sensitive,   
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Caring, Likes 
People,    
No Hostility, 
Moralistic, 
Mastery, Virtuous, 
Not Autonomous,  
Not Spontaneous,  
Impulse Control,  
Avoids Trouble,  
Science Ability, 
Curiosity,  
Thrill-seeking,  
Generate Ideas, 
Culture, Education, 
Self-Focus, 
Appearance,  
Impression 
Management    
 

IPIP Interpersonal 
Circumplex (IPIP-
IPC; Markey & 
Markey, 2009) 

The IPIP-IPC is an inventory that was recently developed to 
operationalise the original Interpersonal Circumplex model 
(IPC; Wiggins, 1979; 1995). The IPC is based on the core 
assumption that the two primary personality traits of 

Original model available on the IPIP: 
Reliability range [unreported]  
 
Circumplex structure44  

✓ 8 scales:  
Assured-Dominant, 
Arrogant-
Calculating,  

 
44 In addition to the Confirmatory Factor Analysis, fit of circumplex structures is sometimes verified in a different way. That is, one of commonly used methods is based on the 
Hubert and Arabie’s (1987) randomisation test. The test begins by producing a large number of permutations of rows and columns within the sample correlation matrix. 
Commonly, at least 1,000 permutations are produced (Yik, 2010). Next, based on the computed permutations, the randomisation test verifies fit of the circumplex model. This is 
accomplished by evaluating the extent, to which a pattern of correlations among all octants conforms to the hypothesised circumplex structure (e.g. adjacent octants are expected 
to have larger correlations compared to octants assumed to be orthogonal). Numerically, this is evaluated by producing a Correspondence Index (CI). The CI ranges from (-1), 

https://www.sciencedirect.com/science/article/pii/S0092656610001418#b0090
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dominance and warmth represent crucial elements for 
understanding human behaviour, social interactions, and 
interpersonal outcomes (Wiggins, 1979; Kiesler, 1983; Leary, 
1957; Carson, 1969; Markey & Markey, 2013). The IPC is a 
circumplex-type model, with dominance located on the y-axis, 
and warmth on the x-axis. The two dimensions are further 
sub-divided into eight quadrants representing different 
combinations of the two dimensions 
 

Correspondence Indices for two 
independent validation samples: 
CI1=.99 and CI2=99. 
(Markey & Markey, 2009) 
 
 

Cold-hearted, 
Aloof-Introverted, 
Unassured-
Submissive,  
Unassuming-
Ingenious, 
Warm-Agreeable, 
Gregarious-
Extraverted  

Jackson Personality 
Inventory  
(JPI; Jackson, 1976; 
1994) 

The JPI was designed to measure cognitive, interpersonal, and 
value domains of personality primarily within the normal 
population. The model consists of 15 facets that can be 
hierarchically organised into five broad factors, namely: 
Emotional, Dependable, Extraverted, Opportunistic, and 
Analytic (Paunonen & Jackson, 1996) 
 

IPIP version: 
Reliability range [a=.69, .87] 
 
Original Model:  
Reliability range [a=.78, .93] 
 
CFA factor structure  
RMSEA=.05; CFI=.90 
(Bornstein et al., 2007) 
 

✓ 15 scales: 
Intellectual 
Complexity, 
Intellectual 
Breadth, Ingenuity, 
Tolerance, 
Empathy, Anxiety, 
Conformity, 
Sociability, Social-
Confidence, 
Activity-Level, 
Machiavellianism, 
Risk Taking, 
Organisation, 
Traditionalism, 
Responsibility  

 
indicating worst possible fit, through to (1), demonstrating perfect fit. Rounds and Tracey (1996) proposed that the CI values exceeding the .70 threshold indicate acceptable 
model fit.    
 

https://www.sciencedirect.com/science/article/pii/S0092656610001418#b0170
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Multidimensional 
Personality 
Questionnaire 
(MPQ; Tellegen, 
1982, 1993, 2003) 

The MPQ was developed with an intention to clarify the 
structure of numerous personality dimensions, which had 
conflicting interpretations in the personality literature 
(Tellegen & Waller, 2008). Principal axis factoring with 
varimax rotation, suggested 11 primary personality scales 
 

IPIP version: 
Reliability range [a=.76, .85] 
 
Original Model:  
Reliability range [a=.76, .90]  
 
CFA factor structure 
GFI=.96; TLI=.86; CFI=.92  
(Church & Burke, 1994) 
 
 

✓ 12 scales: 
Joyfulness, Power 
Seeking, 
Achievement-
Seeking, 
Friendliness, 
Emotional 
Instability, 
Belligerence, 
Distrust, 
Planfulness, Risk 
Avoidance, 
Conservatism, 
Imagination, 
Unlikely Virtues  

Five Factor Model                             
(FFM NEO-PI-R; 
Costa & McCrae, 
1992a) 

Development of the FFM is rooted in lexical investigations, 
and a series of subsequent factor-analytic studies (e.g. Costa 
& McCrae, 1992a). The model was described in detail in 
Chapter 3: section 3.4 

IPIP version: 
Reliability range [a=.71, .88] 
 
Original Model:  
Reliability range [a=.86, .95]  
(Costa & McCrae, 1992a) 
 
CFA factor structure evidence are 
generally mixed45. For example:  
 
Acceptable fit:  

✓ 30 scales: 
Anxiety, Anger, 
Depression, Self-
Consciousness, 
Immoderation, 
Vulnerability, 
Friendliness, 
Gregariousness, 
Assertiveness, 
Activity Level, 
Excitement-

 
45 This generally holds true for most personality models  
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GFI=.92; TLI=.93; CFI=.95  
(Church & Burke, 1994) 
 
Poor fit:  
RMSEA=.12; TLI=.75; CFI=.76 
(Vassend & Skrondal, 2011) 
   
 

Seeking, 
Cheerfulness, 
Imagination, 
Artistic Interests, 
Emotionality, 
Adventurousness, 
Intellect, 
Liberalism, Trust, 
Morality, Altruism, 
Cooperation, 
Modesty, 
Sympathy, Self-
Efficacy, 
Orderliness, 
Dutifulness, 
Achievement-
Striving, Self-
Discipline, 
Cautiousnessa 

Temperament and 
Character 
Inventory                                   
(TCI; Cloninger et 
al, 1994) 

The TCI is a hierarchical model of personality, that was 
developed based on Cloninger’s psychobiological model of 
personality (Cloninger et al, 1993). Notably, TCI’s hierarchical 
organisation relied primarily on biological theory, rather than 
on factor-analytic techniques  

IPIP version: 
Reliability range [a=.65, .86] 
 
Original Model:  
Reliability range [a=.81, .92] 
 
CFA factor structure  
RMSEA=.06; SRMR=.05; 
TLI=.89 (Rushton & Irwing, 2009b) 
 

✓ 29 scales: 
Variety-Seeking, 
Recklessness, 
Rebelliousness, 
Neuroticism, Harm 
Avoidance, Social 
Discomfort, Low 
Self-Efficacy, 
Sentimentality, 
Friendliness, Self-
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Disclosure, 
Dependence, 
Initiative, 
Competence, 
Achievement-
Striving, 
Industriousness, 
Satisfaction, 
Optimism, 
Resourcefulness, 
Self-Acceptance, 
Impulse Control, 
Tolerance, 
Empathy, Trust, 
Compassion, 
Morality, 
Imagination, 
Romanticism, 
Conservatism, 
Femininity   
 

Values in Action 
(VIA; Peterson & 
Seligman, 2004) 

The VIA was designed as a counterpart to the DSM and 
focused on proving a comprehensive classification of human 
character strengths and virtues. A list of the strengths was 
compiled by reviewing manuscripts within the fields of 
“psychiatry, youth development, philosophy and psychology” 
(Peterson & Seligman, 2004, p. 15); by searching for virtue-
related themes within domains of popular culture (e.g. 

IPIP: 
Reliability range [a=.70, .91] 
 
Original Model:  
Reliability range [a=.75, .90] 
 
CFA factor structure  
RMSEA=.08; SRMR=.05; CFI=.90 

✓ 21 scales: 
Appreciation of 
Beauty, Capacity for 
Love, Teamwork, 
Curiosity, Fairness, 
Forgiveness, 
Gratitude, Hope, 
Optimism, Humour, 
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greeting cards); and in consultation with researchers in the 
field of positive psychology 
 

(McGrath, 2014) 
 

Perseverance, 
Integrity, Kindness, 
Leadership, Lover 
of Learning, 
Modesty, 
Originality, 
Prudence, Self-
regulation, 
Spirituality, 
Bravery, Vitality  
   

Computerized 
Adaptive Test of 
Personality 
Disorder      (CAT-
PD; Simms et al., 
2011) 

The CAT-PD was designed to assess maladaptive personality 
traits. Its development was based on a comprehensive review 
of pathological trait models, and consultation with 28 
personality disorder experts working in the fields of psychiatry 
and clinical psychology. Subsequently, the IRT Graded 
Response Model was used in the development of the final 
inventory (see details in Simms et al., 2011) 
 

Original model available on the IPIP: 
Reliability range [a=.80, .89] 
 
ESEM factor structure  
RMSEA=.07; SRMR=.04; TLI=.87; 
CFI=.82 (Thimm, 2017). 
 
 
 
 

✓ 30 scales: 
Affective Lability,  
Anger, Anxiousness, 
Callousness, 
Depressiveness, 
Domineering, 
Emotional 
Detachment, 
Exhibitionism, 
Fantasy Proneness, 
Grandiosity, Health 
Anxiety, Hostile 
Aggression, 
Irresponsibility, 
Manipulativeness, 
Mistrust, Non-
Perseverance, Non-
Planfulness, Norm 
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Violation, 
Peculiarity, 
Relationship 
Insecurity, Rigidity, 
Risk Taking, 
Romantic 
Disinterest, 
Rudeness, 
Workaholism   
Social Withdrawal, 
Submissiveness, 
unusual Beliefs, 
Unusual 
Experiences 
 

Behavioural 
Inhibition System 
and Behavioural 
Activation System 
(BIS/BAS; Carver & 
White, 1994)  

The four scales were developed to measure individual 
differences in sensitivity towards appetitive and aversive 
stimuli (Carver & White, 1994; Gray, 1982)    
 
 

IPIP version: 
Reliability range [a=.68, .84] 
 
Original Model:  
Reliability range [a=.71, .73] 
 
CFA factor structure 
GFI=.92; RMSEA=.05; TLI=.87; 
CFI=.90 (Ross, Millis, Bonebright, & 
Bailley, 2002) 
 

✓ 4 scales:  
BIS Anxiety; BAS 
Fun-seeking; BAS 
Drive; BAS Reward-
responsiveness 

Balanced Inventory 
of Desirable 
Responding  

The model was designed to assess whether individuals tend to 
respond honestly or if they purposefully enhance their self-
image. The scale measures such aspects of personality as Self-

IPIP version: 
Reliability range [a=.80, .82] 
 

✓ 2 scales: 
Impression 
Management,  
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(BIDR; Paulhus, 
1991) 

Deceptive Enhancement and Impression Management 
(Paulhus, 1991) 
 

Original Model: 
Reliability range [a=.81, .87] 
(Elliot & Murayama, 2008) 
 
CFA factor structure 
RMSEA=.02; TLI=.94; CFI=.94 
(Gignac, 2013) 
 

Self-Deception 

Hypomanic traits                     
(Eckblad & 
Chapman, 1986)  

The scale was designed to describe such aspects of personality 
as being upbeat, gregarious, confident and energetic, and, 
occasionally, showing these behaviours to maladaptive 
extremes of euphoria, hypersociability, grandiosity and 
overactivity (Eckblad & Chapman, 1986) 

IPIP version: 
Reliability [a=.81]  
 
Original Model: 
Reliability [a=.86] 
(Eckblad & Chapman, 1986) 
 
CFA factor structure  
GFI=.99; RMSEA=.06  
(Terrien, Stefaniak, Morvan, & 
Besche-Richard, 2015) 
 

✓ Exhibitionism  
 

Need for Cognition           
(Cacioppo & Petty, 
1982) 

The scale was designed to measure the tendency for an 
individual to enjoy both thinking and cognitive activities 
(Cacioppo & Petty, 1982) 

IPIP version: 
Reliability [a=.84] 
 
Original Model:  
Reliability [a=.91] 
(Sadowski & Gulgoz, 1992) 
 
CFA factor structure  
RMSEA=.07; GFI=.90; CFI=.84  

✓ Single scale 
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(Bors, Vigneau, & Lalande, 2006) 
 

Obsessive-
compulsive 
disorder (Foa, 
Kozak, Salkovskis, 
Coles, & Amir, 
1998; Foa et al., 
2002) 

The scale was developed to assess behavioural, cognitive and 
affective characteristics associated with Obsessive-compulsive 
disorder (Foa et al., 2002) 

IPIP version: 
Reliability range [a=.81, .87] 
 
Original Model:  
Reliability range [a=.74, .85] 
 
CFA factor structure 
RMSEA=.06; SRMR=.05; GFI=.84;  
CFI=.88 (Wu & Watson, 2003) 
 

✓ 2 scales: 
Need for Order and 
Cleanliness; 
Perfectionism and 
Intrusive Thoughts  

Optimism 
(Scheier, Carver, & 
Bridges, 1994) 

The scale was designed to measure dispositional optimism, 
defined as someone’s tendency to have positive expectations 
for future events (Scheier et al., 1994)   

IPIP version: 
Reliability [a=.86] 
 
Original Model:  
Reliability [a=.68] 
 
CFA factor structure 
RMSEA=.06; TLI=.99; CFI=.99 
(Herzberg, Glaesmer, & Hoyer, 2006) 
 

✓ Single scale 

Self-consciousness 
(Buss, 1980) 

The framework is based upon theorising that self-identity is 
closely related to the balance of two types of self-
consciousness within an individual. Private self-consciousness 
describes one’s tendency to focus on inner aspects of oneself, 
whereas Public self-consciousness represents a tendency to 
be aware of one’s own appearance and be concerned with 
making a favourable impression on other people (Buss, 1980) 

IPIP version: 
Reliability range [a=.77, .81] 
 
Original Model:  
Reliability range [a=.75, .84] 
(Scandell, 2001) 
 

✓ 2 scales:  
Private self-
consciousness, 
Public self-
consciousness 
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CFA factor structure 
Private self-consciousness 
RMSEA=.08; SRMR=.06; CFI=.75 
 
Public self-consciousness 
RMSEA=.07; SRMR=.05; CFI=.91 
(Panayiotou & Kokkinos, 2006) 
 

Self-esteem  
(Rosenberg, 1965) 

The scale was developed as a global unidimensional measure 
of self-esteem, measuring the degree of an individual’s sense 
of self-respect, self-worth and ability to recognise one’s 
weaknesses  

IPIP version: 
Reliability [a=.84] 
 
Original Model:  
Reliability [a=.88]  
(Fleming & Courtney, 1984) 
 
CFA factor structure 
RNI=.91; TLI=.86   
(Marsh, 1996) 
 

✓ Single scale 

Self-monitoring 
(Snyder, 1974)  

Self-monitoring was developed to measure the extent to 
which an individual engages in monitoring their own 
behaviour and self-presentation in social context 
 
 

IPIP version: 
Reliability [a=.82] 
 
Original Model:  
Reliability [a=.65] 
(Hoyle & Lennox, 1991) 
 
CFA factor structure 
GFI=.95; AGFI=.93; RMSR=.06 
(Miller & Thayer, 1989) 

✓ Single scale 
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Sensation-seeking 
facets (Hoyle, 
Stephenson, 
Palmgreen, Lorch, 
& Donohew, 2002) 

The model measures the personality characteristic of 
Sensation seeking – the biosocial dimension of personality 
characterized by ‘‘the need for varied, novel, and complex 
sensations and experiences and the willingness to take 
physical and social risks for the sake of such experiences’’ 
(Zuckerman, 1979a, p. 10) 

IPIP version: 
Reliability range [a=.78, .86] 
 
Original Model:  
Reliability range: [a=.68, .85] 
 
CFA factor structure 
RMSEA=.07; CFI=.93 
(Hoyle et al., 2002) 
 

✓ 3 scales:  
Dangerous thrill-
seeking, Impulsive 
thrill-seeking, 
Calculated thrill-
seeking 

Model of 
Emotional 
Intelligence 
(Barchard, 2001) 

The model focuses on measuring emotional intelligence, 
defined as “the ability to monitor one’s own and others’ 
feelings and emotions to discriminate among them, and to use 
this information to guide one’s thinking and action’ (Salovey & 
Meyer, 1990) 

IPIP version: 
Reliability range [a=.68, .82] 
 
Original Model:  
Reliability range [a=.63, .83] 
(Barchard, 2001) 
 
CFA factor structure 
RMSEA=.05; SRMR=.05; CFI=.95 
(Barchard & Christensen, 2007) 
 
 

✓ 7 scales: 
Positive 
expressivity, 
Negative 
expressivity, 
Attention to 
emotions, Emotion-
based decision, 
making; Responsive 
Joy, Responsive 
distress, Empathic 
concern 
 

Note. PCA: Principal Components Analysis. CFA: Confirmatory Factor Analysis. ESEM: Exploratory Structural Equation Model. RMSEA: Root Mean Square Error of 
Approximation; RMSR: Root Mean Square Residual; SRMR: Standardised Root Mean Square Residual; GFI: Goodness of Fit Index; AGFI: Adjusted Goodness of Fit Index; RNI: 
Relative Non-centrality Index; TLI: Tucker-Lewis Fit Index; CFI: Comparative Fit Index; a) the IPIP also provides two broad domain-type versions for both the Big 5 and NEO. 
First version measures 5 domains with 10 items each. Second version also consists of 5 scales but measured with 20 items each.  
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Table 12 

Personality models and individual scales beyond the IPIP repository included in the analysis 

Personality 
Models and Scales 

Theoretical/Conceptual ground Psychometric Properties Free 
items 

Facets 

Personality 
Inventory for the 
Diagnostic and 
Statistical Manual 
of Mental 
Disorders-5 (PID-5; 
Krueger, Derringer, 
Markon, Watson, 
& Skodol, 2012) 

The PID-5 was developed as a tool for measuring maladaptive 
personality traits based on DSM-5. In the process of 
developing the PID-5, Krueger in collaboration with the DSM-5 
workgroup, produced a large number of items to measure 
each hypothesised maladaptive personality facet. These items 
were then administered to three US-based clinical community 
samples. Exploratory factor-analysis with geomin rotation 
resulted in a hierarchical model with five broad factors and 25 
lower order facets (Kruger et al., 2011) 
 

Reliability range [a=.72, .96] 
 
CFA factor structure  
RMSEA=.05; SRMR=.07; CFI=.97  
(Al-Attiyah, Megreya, Alrashidi, 
Dominguez-Lara, & Al-Sheerawi, 
2017) 
 
 

✓ 23 scales: 
Anxiousness, 
Attention Seeking, 
Callousness, 
Deceitfulness, 
Depressivity, 
Distractibility, 
Eccentricity, 
Emotional Lability, 
grandiosity, 
Hostility, 
Impulsivity, 
Intimacy 
Avoidance, 
Irresponsibility, 
Manipulativeness, 
Restricted 
Affectivity, Rigid 
Perfectionism, Risk 
Taking, Separation 
Insecurity, 
Submissiveness, 
Suspiciousness, 
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Unusual Beliefs and 
Experiences, 
Withdrawal 
 

Dimensional 
Assessment of 
Personality 
Pathology – Basic 
Questionnaire 
(DAPP-BQ; Livesley 
& Jackson, 2009) 

The DAPP-BQ was developed for providing accurate and 
detailed evaluations of clinically relevant personality traits for 
psychiatrists and psychologists. The instrument assesses 18 
interpersonal, affective and cognitive characteristics, 
hierarchically organised under four broad personality factors. 
The factor structure was derived by using PCA with varimax 
rotation (Livesley & Jackson, 2009) 
 

Reliability range [a= .84, .95]  
(Livesley & Jackson, 2009) 
 
CFA factor structure 
RMSEA=.12; SRMR=.07; TLI=.91 
(Rushton, Irwing, & Booth, 2010) 
 

Xa 17 scales:  
Submissiveness, 
Cognitive 
Dysregulation, 
Identity Problems, 
Affective Lability, 
Stimulus Seeking, 
Compulsivity, 
Restricted 
Expression, 
Callousness, 
Oppositionality, 
Intimacy Problems, 
Rejection, 
Anxiousness, 
Conduct Problems, 
Suspiciousness, Low 
Affiliation, 
Narcissism, 
Insecure 
Attachment 
 

11+ Factor Model                  
(Booth, 2013) 

See Chapter 4 Reliability range [a= .92, .99] 
 
CFA scale unidimensionality 

Xa 78 scales:  
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(for all facets: RMSEA<.07; TLI and 
CFI>.90) (Booth, 2013) 
 
ESEM factor structure  
RMSEA=.04; SRMR=.03; TLI= .87; 
CFI=.90 (Booth, 2013) 
 

(list of scales 
provided in section 
4.2.2) 

Alternative Five-
Factor Model (the 
Zuckerman–
Kuhlman–Aluja 
Personality 
Questionnaire 
(ZKA–PQ; Aluja, 
Kuhlman, & 
Zuckerman, 2010) 
 
 

The model was produced as an alternative to Costa and 
McCrae’s FFM and with an intention of emphasising the 
biological and evolutionary basis of personality. As such, 
Zuckerman (1992) developed an alternative five broad factors 
of personality: Neuroticism-Anxiety, Sociability, Aggression-
Hostility, Impulsive Sensation Seeking, and Activity. Their 
development was based on a number of biological and 
evolutionary assumptions, including i) heritability; ii) 
identification of similar behavioural phenotypes in non-human 
species; iii) invariant factor structure across ages, genders and 
races (Zuckerman, 1992) 

Reliability range [a= .65, .90] 
 
CFA factor structure 
RMSEA=.80; SRMR=.50; TLI=.88 
CFI=.91 (Aluja et al., 2010) 

✓ 20 scales:  
Aggressiveness, 
Activity, 
Extraversion, 
Neuroticism, 
Impulsive-Sensation 
Seeking, Physical 
Aggression, 
Verbal Aggression, 
Anger, Hostility, 
Work Compulsion, 
General Activity, 
Restlessness, Work 
energy, Positive 
Emotions,  
 Social Warmth, 
Exhibitionism, 
Sociability, Anxiety, 
Depression, 
Dependency, Low 
Self-Esteem, Thrill 
and Adventure 
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seeking, Experience 
Seeking, 
Disinhibition, 
Boredom 
Susceptibility/Impul
sivity 
 

Envy                                               
(Smith, Parrott,  
Diener, Hoyle, & 
Kim, 1999) 

The scale was designed to measure dispositional envy, defined 
as the degree of someone’s proneness to needlessly compare 
themselves against others (Russell, 1930) 
 
  
 

Reliability [a= .83] 
 
CFA factor structure   
RMSEA=.08; SRMR=.04; TLI=.95; 
CFI=.98 (Mola, Saavedra, & Reyna, 
2014) 
 

✓ Single scale 

Indecisiveness                            
(Frost & Shows, 
1993)  

The scale was developed to measures someone’s inability to 
make decisions in timely and effective fashion  

Reliability [a=.85] 
10-day test-retest reliability [r=.97] 
 
CFA factor structure  
RMSEA=.06; GFI=.91; CFI=.92  
(Swami et al, 2008) 
 

✓ Single scale 

Egoism                                               
(Weigel, Hessing, & 
Ellfers, 1999) 

The scale was developed to measure someone’s propensity to 
being self-centred and to consider one’s own interest over 
that of other people  
 
 

Reliability [a=.80] 
De Vries & Van Kampen; 2010) 
 
CFA factor structure  
RMSEA=.02; SRMR=.04  
(Moshagen, Zettler, & Hilbig, in 
press) 
 

✓ Single scale 
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Tolerance for 
Ambiguity        
(MSTAT-II; McLain, 
2009) 
 

The scale was designed to assesses someone’s ability to be 
comfortable in uncertain and ambiguous situations 

Reliability [a=.83] 
 
CFA factor structure  
RMSEA=.05; TLI=.95, (McLain, 2009) 
 

✓ Single scale 

Social Dominance 
Orientation 
(Pratto, Sidanius, 
Stallworth, & 
Malle, 1994) 
 

The scale was constructed to measure the degree to which 
someone prefers a dominant position within a social system, 
and has the desire to dominate lower status groups 

Reliability [a=.83] 
 
CFA factor structure 
RMSEA=.06; SRMR=.04; CFI=.98 
TLI=.96 (Xin & Chi, 2010) 
 

✓ Single scale 

Entitlement 
(Campbell, 
Bonacci, Shelton, 
Exline, & Bushman, 
2004) 

The scale was developed to assess the degree to which 
someone is “more” deserving of certain privileges 

Reliability [a=.87] 
 
CFA factor structure  
GFI=.98; CFI=.98; SRMR=.13 
(Campbell et al., 2004) 

✓ Single scale  

Note. CFA: Confirmatory Factor Analysis. ESEM: Exploratory Structural Equation Model. RMSEA: Root Mean Square Error of Approximation; SRMR: Standardised Root Mean 
Square Residual; GFI: Goodness of Fit Index; TLI: Tucker-Lewis Fit Index; CFI: Comparative Fit Index; a: both surveys were provided by Professor Irwing. 
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5.2.3 Step 2: Selection of the baseline model of personality  
 

The intention of selecting a baseline model of personality was to provide a 

first approximation to an exhaustive list of personality facets on which to build. 

Thus, the baseline model was chosen based on a number of criteria.  

First, the model provided the widest possible coverage of unidimensional 

personality facets. Specifically, 78 facets of the 11+FM represent greater 

coverage of the personality sphere compared to other commonly used 

personality models (section 4.4 and 4.5 provided detailed information). 

Second, the 11+FM provided evidence of statistical CFA model fit for each of 

the 78 constructs, with the CFI, TLI, and RMSEA fit indices indicating adequate or 

excellent model fit (Booth, 2013. p.485). Specifically, among all scales, CFI values 

ranged from .920 for the Good-Humoured scale to 1.00 for the Hedonism scale. 

The TLI values ranged from .881 for the Good-Humoured scale to 1.02446 for the 

Psychopathy scale. The RMSEA values ranged from <.001 for the Stubbornness 

scale to .074 for the Authoritarianism scale. 

Third, the model demonstrated excellent reliability for every facet, with 

Fornell and Larcker‘s (1981) reliability estimates ranging from .928 for the Good-

Humoured scale  to .994. for the Sociability scale. 

5.2.4 Step 3: Refinement of the 11+FM 
 

At the start, each panel member (i.e. the author and two of his supervisors) 

individually wrote definitions for the 78 facets (see Table 13). All definitions were 

developed by using a combination of two methods. First, items with the highest 

factor loadings informed the definition of each construct, as the content of such 

items is thought to be most representative of their respective constructs (Costa 

 
46 Note that the TLI is non-normed. Therefore, its values may exceed 1.00. 
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& McCrae, 1995). Second, the Oxford Dictionary was consulted to ensure the 

accuracy of definitions. 

 The appropriateness of facet labels was then assessed against these 

definitions. As a result, based on a majority vote defined as the consensus 

between at least two members of the panel, 28 scales were relabelled (see Table 

14).  

Table 13  

List of 11+FM facets and their definitions 

Facets within their 
respective Factors 

Facet Definition  

Openness/Intellect  

Abstract Intellectual 
Curiosity (Abstractness)   

The quality of enjoying the exploration and discussion of 
abstract concepts related to nature and the human condition 
   

Broad Interest in Things 
(Curiosity)  
  

The desire to research, understand and engage in 
conversations on a broad range of topics, e.g. politics, art, 
science   

Aesthetics  
(Aesthetic Interests)  

Liking of artistic and aesthetic activities such as ballet, music 
and art  

Need for Cognition 
(Cognitive Interest)  

Enjoyment derived from performing tasks that require 
thought 

Creativity  The ability to produce original and unusual ideas, or to make 
something new or imaginative  

Absorption  The propensity to feel cognitively engrossed when observing 
activities, e.g. a theatrical play; concert; TV show 

Fantasy  The tendency to fantasise and daydream  
Perseverance  The propensity to continue with and finish a task despite 

obstacles 
Conscientiousness  

Planfulness  The characteristic of planning ahead, and thinking through 
the process before starting  

Practical vs Imaginative  The tendency to think through practical aspects of situations, 
as opposed to fantasising  

Self-control  
(Impulse Control)  

The propensity to control impulses, and consider 
consequences before acting  
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Caution  The quality of being careful  
Orderliness  The characteristic of arranging and keeping things in a neat 

and organised way  
Detail Conscious  The attribute of paying careful attention to details  
Procrastination 
(Discipline)  

The tendency to postpone and delay the beginning of tasks 

Impetuousness 
(Spontaneity)  

The tendency to act on the spur of the moment without 
much deliberation 

Self-Efficacy  
(Competence)  

The self-perception of being competent, efficient and 
effective when performing tasks  

Dependability 
(Integrity)  

The quality of being reliable and responsible  

Eccentricity 
(Unconventionality)  

The characteristic of exhibiting unconventional beliefs, 
thoughts and behaviour   

Straightforwardness   

Assertiveness  The capacity to exhibit insistent and forceful behaviour when 
interacting with others   

Critical 
(Captiousness)  

The characteristic of expressing adverse, judgemental and 
disapproving attitudes towards others  
 

Blunt 
 

The quality of being vocal, forthright and straightforward 
with others  

Social Confidence  The ability to interact with and speak to a large group of 
people with ease and the ability to resolve complex social 
situations 

Forgiveness  The tendency to forgive others’ wrongdoings 
Stubbornness  The rigidness of one’s opinions when discussing or debating  

with others  
Sociability 

Sociability  
(Introversion) 

The extent to which an individual enjoys being around other 
people 

Leadership 
(Social Dominance)   
 

The quality of feeling comfortable when giving directions, 
taking decisions, convincing others, and enjoying positions of 
power 

People vs Things  The preference to work with other people rather than with 
inanimate objects  

Self-Reliance 
(Disciplined Isolation) 
 

The preference to rely on oneself rather than on others  
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Dependent  
(Autonomy) 

The extent to which an individual is dependent on others 
when facing problems, concerns and taking decisions. 

 Affability  The propensity to exhibit friendliness when approaching or 
interacting with others   

Social Boldness 
(Sociability)   

The characteristic of feeling comfortable when initiating 
social interactions. 

Social Dependence 
(Conformity)  

The tendency to seek and be reliant upon other people’s 
support when facing problems  

Need for Social Acceptance  
(Independent Mindedness)  

The tendency to behave in accordance with socially accepted 
conventions and expectations. 

Positive Affect  

Optimism  The extent to which someone feels optimistic, happy and 
satisfied with their live and future 

Surgency  The tendency to experience positive affect, joy and 
happiness 

Vigour  The extent to which a person is energetic 
Hedonism 
(Frivolous)  

The propensity to enjoy having fun   

Liveliness  
(Dysthymia)   

The extent to which one is outgoing, energetic and 
enthusiastic about life   

Neuroticism  

Anxiety  The tendency to feel nervous, worried, jittery, and tense.  
Worry  The tendency to feel uncertain about and concerned with 

future events 
Depression  The propensity to feel dismal, worthless, dissatisfied, and 

socially withdrawn 
Rumination  The extent to which one tends to think or worry excessively 

about past events and actions   
Anger  The propensity to lose one’s temper, be irritable and 

agitated  
Sensitivity to Criticism 
(Embarrassment)  

The extent to which one is affected by criticism, teasing and 
being ridiculed 

Negative Affect  

Emotional Reactivity  The extent to which one exhibits extreme emotional 
reactions and anticipates dreadful events 

Negativity  The propensity to feel negative about life: Feeling punished, 
hopeless, guilty and distrustful 

Callousness  The extent to which one is insensitive and indifferent 
towards others 
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Psychopathy  The tendency to feel no guilt, regret or remorse if something 
goes wrong 

Conflicted Relationships  The quality of having discordant, dysfunctional or clashing 
relationships with other people 

Nervous Anxiety  The quality of feeling dismayed by others 
Inferiority  The attribute of feeling less capable than other people  

Social Astuteness 

Grandiosity 
(Narcissism)  

The tendency to be convinced that they are better and more 
deserving than others  

Manipulativeness 
(Deviousness)  

The propensity to use flattery and manipulation to get ahead 

Altruism 
(Consideration)  

The quality of helping others entirely out of good will and 
without expecting anything in return   

Empathy  The characteristic of trying to feel other’s pain, problems and 
concerns 

Tenacity  

Fearfulness  
(Resilience) 

The propensity to feel afraid and uncourageous in dangerous 
situations  

Achievement 
(Endurance) 

The tendency to be diligent in order to achieve goals 

Achievement Striving 
(Achievement Striving)  

The quality of being ambitious, hard-working and goal-
oriented  

Sensitivity  The enjoyment of aesthetic activities such as reading novels 
and seeing artwork  

Risk Taking 
(Tolerance for Ambiguity) 

The preference for taking risky rather than safe options  

Prejudice  
(Tolerance) 

The preference for associating with individuals who share 
one’s principles, beliefs, and cultural and national 
background  

Prejudice  

Traditionalism  The quality of using conventional modes of behaviour, 
having respect for rules, maintaining morals and having a 
strict sense of right and wrong 

Intolerance  The propensity to be unwilling to tolerate and respect 
contrary opinions 

Authoritarianism 
(Liberalism)  

The tendency to assert dogmatic views 

Punitiveness  The proneness and desire to punish an individual for their 
wrongdoings 
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Simplicity  The preference towards simple rather than complex 
principles, ideas and explanations 

Dishonest-Opportunism  Being unprincipled and wanting to take advantage of 
situations  

Novelty Seeking  
(Openness-to-Change) 

The quality of being open to new ways of doings things, and 
the willingness to participate in new rather than familiar 
activities  

Risk  

Aggression  The propensity to be cruel, and to use physical aggression 
and violence  

Sensation Seeking   
(Excitement Seeking) 

The tendency to seek and enjoy thrilling and exciting 
activities 

Harm Avoidance 
Stress Resistance   

The preference for avoiding physical harm  

(Vengeance) 
Antagonism  

The tendency to retaliate and to punish others 

Mistrust 
(Vigilance)  

The quality of being wary and suspicious of others’ motives 
 

Four Standalone facets outside of the 11+ Factor Space  

Good Humoured  The tendency to find events and situations amusing 
Social Astuteness  The propensity to read situations and be able to tailor one’s 

behaviour dependent on the nature of present events and 
individuals 

Personal Disclosure  Readiness to disclose personal information 
Lethargy  Lack of energy and enthusiasm to participate in daily events   
Note. Original 11+FM labels in parentheses 

 

Table 14 

Relabelling of the original 11+FM scales  

Original label -> New label Rationale for relabelling 

Antagonism -> Vengeance The scale contained multiple elements of revenge 
and retaliation. 
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Captiousness -> Critical Although both adjectives have very similar definitions 
related to finding faults, the latter label was selected 
as it represented a more commonly used adjective, 
being included in the list of 3,000 most used English 
words (https://www.ef.co.uk/english-
resources/english-vocabulary/top-3000-words/). 

Social Dominance -> 
Leadership 

The scale was primarily concerned with leading 
others and taking decisions.  

Narcissism -> Grandiosity The scale measured one’s tendency to feel superior 
to others.  

Deviousness -> 
Manipulativeness 
 

The scale emphasised one’s tendency to control or 
‘use’ others for achieving personal gain.  

Consideration -> Altruism  The scale measured selflessness in helping others for 
no reward  

Introversion -> Sociability The scale measured the extent to which one enjoys 
spending time with others 

Disciplined Isolation -> Self-
Reliance 

The scale emphasised the propensity to rely on 
oneself when completing tasks 
 

Tolerance for Ambiguity -> 
Risk Taking 

The scale focused on one’s propensity to evaluate 
safe and risky options when making a decision 

Stress Resistance -> Harm 
Avoidance 

The scale measured one’s preference for avoiding 
physical harm  
 

Dysthymia -> Liveliness The latter label was preferred as it emphasised such 
characteristics as being outgoing, enthusiastic and 
energetic; in contrast, dysthymia is commonly 
defined as mild persistent depression 

Frivolity -> Hedonism The scale emphasised one’s pursuit of pleasurable 
activities (i.e Hedonism) to a higher degree than 
being carefree (i.e. frivolous) 

Sociability -> Social Boldness The scale measured one’s propensity to approach 
others in a social context  

Competence -> Self-efficacy The label of Self-efficacy emphasises an individual's 
belief in their capacity to execute behaviors 
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necessary to produce specific performance 
attainments   

Autonomy -> Dependent The scale measured the propensity to rely on others 
when facing problems 

Impulse Control -> Self-
Control 

The latter label was more consistent with the 
psychological literature on the trait of self-control 
(Tangney, Baumeister, & Boone, 2004) 

Spontaneity -> 
Impetuousness 

The latter label was chosen as it is a more widely 
accepted psychological construct (Hughes, 2014).  

Discipline -> Procrastination The scale measured the tendency to waste time 
before starting a task  

Endurance -> Achievement The scale emphasised one’s propensity to strive for 
achievement 

Integrity -> Dependability The scale emphasised one’s propensity to help in a 
difficult situation 

Liberalism -> 
Authoritarianism 

The scale measured the tendency to assert rigid and 
dogmatic views 

Aesthetic Interests -> 
Aesthetics 

The latter provided a more concise label 

Abstractness -> Abstract 
Intellectual Curiosity 

The scale emphasised one’s curiosity with respect to 
abstract ideas 

Unconventionality -> 
Eccentricity 

The scale emphasised being strange and odd (i.e. 
eccentricity) to a higher degree than not conforming 
to commonly accepted modes of behaviour (i.e. 
unconventionality) 

Independent Mindedness -> 
Need for Social Acceptance 
 

The scale measured the degree to which one needs 
to consult others or seek their approval when making 
decisions 

Cognitive Interests -> Need 
for Cognition  

The scale measured the tendency to find cognitive 
tasks stimulating and enjoyable   

Curiosity -> Broad Interest in 
Things 

The scale emphasised one’s propensity to be 
interested in a variety of topics 

Embarrassment -> Sensitivity 
to Criticism  

The scale concerned to a higher degree one’s 
propensity to be vulnerable to being ridiculed 

 



 

150 
 

Next, each member of the panel individually reviewed the item content 

of the 78 facets again to verify that all facets in the list: i) measured a single 

personality characteristic (the property of unidimensionality); ii) were not 

synonymous with other facet scales from the list; and iii) did not represent 

bloated specifics (i.e. very narrow representations of the trait (Cattell, 1973)).  

Consequently, 17 scales were removed by the panel, including six 

multidimensional scales (i.e. Caution, Negativity, Social Astuteness, Psychopathy, 

People vs Things, and Emotional Reactivity); seven synonymous scales (i.e. 

Lethargy, Liveliness, Practical vs Imaginative, Simplicity, Blunt, Dependent, and 

Achievement); and four scales which represented bloated specifics (i.e. Nervous 

Anxiety, Authoritativeness, Conflicted Relationships, and Prejudice) (see Table 

15). A more detailed explanation of the procedure employed in the removal of 

the aforementioned scales is provided in the following section. 
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Table 15  

A summary of the original and retained facets in the 11+FM 

      Original 78 facets Relabelled Original facets Removed facets Retained 61 facets 

1. Aggression    Aggression  
2. Antagonism  Vengeance   Vengeance  
3. Captiousness  Critical   Critical  
4. Forgiveness   Forgiveness  
5. Stubbornness    Stubbornness  
6. Good Humoured   Good Humoured 
7. Blunt  Blunt  
8. Assertiveness   Assertiveness  
9. Social Dominance Leadership  Leadership 
10. Narcissism  Grandiosity   Grandiosity 
11. Social Astuteness  Social Astuteness  
12. Deviousness  Manipulativeness   Manipulativeness  
13. People vs Things   People vs Things  
14. Consideration Altruism   Altruism  
15. Personal Disclosure    Personal Disclosure  
16. Introversion  Sociability  Sociability 
17. Disciplined Isolation Self-Reliance   Self-Reliance  
18. Affability   Affability 
19. Lethargy  Lethargy  
20. Tolerance for Ambiguity Risk Taking  Risk Taking 
21. Sensation Seeking   Sensation Seeking 
22. Vigour    Vigour  
23. Stress Resistance  Harm Avoidance   Harm Avoidance  
24. Dysthymia Liveliness  Liveliness  
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25. Frivolity Hedonism  Hedonism 
26. Sociability Social Boldness   Social Boldness  
27. Inferiority   Inferiority 
28. Emotional Reactivity  Emotional Reactivity  
29. Optimism    Optimism 
30. Surgency   Surgency  
31. Competence  Self-efficacy   Self-efficacy  
32. Autonomy Dependent Dependent  
33. Orderliness    Orderliness 
34. Planfulness   Planfulness 
35. Detail Conscious    Detail Conscious  
36. Impulse Control  Self-Control   Self-Control  
37. Spontaneity  Impetuousness  Impetuousness 
38. Caution  Caution  
39. Discipline Procrastination  Procrastination 
40. Achievement Striving   Achievement Striving 
41. Endurance  Achievement  Achievement  
42. Conflicted Relationships   Conflicted Relationships  
43. Dishonest-Opportunism   Dishonest-Opportunism 
44. Callousness   Callousness 
45. Integrity  Dependability  Dependability 
46. Traditionalism   Traditionalism 
47. Punitiveness   Punitiveness 
48. Negativity  Negativity  
49. Prejudice   Prejudice  
50. Intolerance    Intolerance 
51. Liberalism Authoritativeness  Authoritativeness  
52. Sensitivity   Sensitivity 
53. Novelty Seeking    Novelty Seeking 
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54. Absorption   Absorption 
55. Aesthetic Interests  Aesthetics  Aesthetics 
56. Perseverance    Perseverance 
57. Abstractness  Abstract Intellectual Curiosity  Abstract Intellectual Curiosity 
58. Practical vs imaginative  Practical vs imaginative  
59. Unconventionality Eccentricity   Eccentricity  
60. Creativity   Creativity 
61. Psychopathy  Psychopathy  
62. Independent Mindedness  Need for Social Acceptance   Need for Social Acceptance 
63. Simplicity  Simplicity  
64. Nervous Anxiety   Nervous Anxiety  
65. Fantasy   Fantasy 
66. Cognitive Interests Need for Cognition  Need for Cognition 
67. Curiosity  Broad Interest in Things  Broad Interest in Things 
68. Depression   Depression 
69. Vigilance    Mistrust 
70. Resilience    Fearfulness 
71. Social Dependence    Social Dependence 
72. Empathy    Empathy 
73. Anger    Anger 
74. Rumination   Rumination 
75. Anxiety    Anxiety 
76. Worry   Worry 
77. Social Confidence    Social Confidence 
78. Embarrassment  Sensitivity to Criticism    Sensitivity to Criticism   
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5.2.4.1 Removal of multidimensional facets from the 11+FM 
 

To reiterate, the scales of Caution, Negativity, Social Astuteness, 

Psychopathy, People vs Things, and Emotional Reactivity were removed by the 

panel as they were judged to be multidimensional, i.e. each of these scales 

measured elements of multiple personality facets already represented within the 

11+FM. The process of assessing multidimensionality is illustrated below by using 

the Caution scale as an example.  

All members of the panel agreed that the Caution scale was represented 

by a combination of items measuring higher levels of the Planfulness and 

Orderliness scales and the lower end of the Impetuousness scale. Below are the 

items of the Caution scale, followed by the panel’s interpretation of each item 

(Table 16). 

Table 16 

The Caution Scale and the panel’s interpretation of each item 

 
47 Original source of items 1 to 4: MPQ Control vs Impulsivity. Original source of item 5: 6FPQ 
Deliberateness 
 

             Caution  Item Interpretation 
1. I don't like to start a project until I 

know exactly how to do it   
Planfulness 

2. People say that I am well organized  A multidimensional item measuring 
either orderliness or planfulness 

3. Whenever I go out to have fun I 
like to have a pretty good idea of 
what I am going to do  

Planfulness   

4. I keep close track of where my 
money goes  

A multidimensional item measuring 
either the low end of Impetuousness, or 
the higher end of Planfulness.  

5. I am quite cautious47  A non-specific item attempting to define 
the construct of caution by using the 
same word ‘caution’, rather than by 
assessing behavioural, cognitive or 
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The panel followed a similar procedure to assess 

multidimensionality in the remaining cases, as summarised in Table 17. 

Table 17  

A summary of multidimensional scales and their components 

 

5.2.4.2 Removing synonymous facets from the 11+FM 
 

Further, the panel members identified a number of synonymous facets, 

defined as scales measuring conceptually very similar and hardly distinguishable 

affective manifestations of the 
construct. 

Removed Scales   Interpretation of item content   
Negativity  Higher levels of Anxiety, Worry, Rumination 

and Manipulativeness, and the lower end of 
Altruism 

Social Astuteness Higher levels of Leadership and 
Manipulativeness 

Psychopathy Higher levels of Manipulativeness and 
Callousness, and the lower end of Grandiosity  

People vs Things Both higher and lower levels of Sociability, 
and one’s interest in dealing with inanimate, 
mechanical objects. The element of Sociability 
is measured exclusively by the Sociability 
facet, whereas the second component 
represents the dimension of interests, which 
was argued to be conceptually different from 
personality facets  

Caution  Higher levels of Planfulness, Orderliness and 
the lower end of Impetuousness 

Emotional Reactivity Higher levels of Fearfulness, Worry, Anxiety, 
Sensitivity, and the lower end of 
Perseverance. 
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phenotypes. It was agreed by the panel members prior to the process of 

elimination that facets containing at least 70 per cent of highly similar items 

would be considered synonymous.48 For each pair or triplet of synonymous facet 

scales, the panel used the two following criteria to decide which scales to retain 

in the list: first, facets with more concise and clearer item content were given a 

preference. Second, facets with less homogenous (i.e. more diverse) item 

content were favoured.  

The process of comparing item content of synonymous facets is 

illustrated below by using the example of two scales: Practical vs Imaginative and 

Fantasy. The panel members reached a unanimous agreement that the items of 

both scales measured conceptually very similar phenotypes (see Tables 18). 

Further, it was agreed that the items of the Fantasy scale contained clearer and 

more diverse item content. Hence, the Fantasy scale was retained, and the 

Practical vs Imaginative scale was removed from the list. 

Table 18  

Comparison of the item content of the Fantasy and Practical vs 
Imaginative scale  

 
48 It is acknowledged that the chosen criterion was arbitrary 

Fantasy Practical vs Imaginative 
1. I try to keep all my thoughts 

directed along realistic lines and 
avoid flights of fancy (RK) 

 My friends think I'm slightly 
absent-minded and not always 
practical 

2. I have an active fantasy life  I'm the type of person who:  
a) is always doing practical 
things that need to be done b) 
daydreams and thinks up things 
on my own. 

3. I don’t like to waste time 
daydreaming (RK) 

My thoughts tend to be about 
sensible, down-to-earth things 

4. If I feel my mind starting to drift 
off into daydreams, I usually get 
busy and start concentrating on 
some work or activity instead 

I pay more attention to:  
a) the practical things around 
me b) thoughts and 
imagination. 
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The same process was applied to the remaining scales with synonymous 

scale-item content. A summary of synonymous and retained scales is provided in 

Table 19. 

Table 19 

A summary of synonymous and retained facets 

 

 

5.2.4.3 Removing facets representing bloated specifics from the 
11+FM 

 
A final sift through the facets resulted in identifying a number of so-called 

“bloated specifics”, commonly defined as very narrow representations of the 

trait (Cattell, 1973). Such trait variants are usually applicable to a specific context 

and thus fail to capture a broad meaning of the trait (Bywater & Brown, 2010). 

The panel agreed that scales containing at least 70 per cent of highly 

contextualized items represented bloated specifics.    

Consider the scale of Authoritarianism, which measures someone’s 

propensity to exercise or assert authority, as an example. In this scale, 

5. As a child I rarely enjoyed games 
of make believe  

People often say that my ideas 
are realistic and practical 

6. I would have difficulty just letting 
my mind wander without control 
or guidance 

I get so interested in thinking 
about ideas that I sometimes 
overlook practical details 

Note. The original source of the Fantasy items was the NEO Fantasy scale. 
Originally the source of the Practical vs Imaginative scale items was the 16PF 
Abstractedness scale. RK: reverse-keyed. 

Synonymous Facets Retained Facets 
Lethargy, Liveliness and Vigour Vigour 
Practical vs Imaginative and Fantasy Fantasy 
Simplicity and the Need of Cognition Need for Cognition 
Blunt and the Critical Critical 
Dependent and Self-Reliance Self-Reliance 
Achievement and Perseverance Perseverance 
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Authoritarianism was measured only through a series of highly-specific views 

regarding “correct” modes of behaviour (e.g. “It would be best for everyone if 

the proper authorities censored magazines so that people could not get their 

hands on trashy and disgusting material.”; see Table 20 for all items and their 

interpretation). The scale was removed as it provided a very narrow 

representation of the trait, thus failing to assess a more diverse range of 

Authoritarianism-related behaviours (e.g. “force others to obey my decisions”; 

“Impose my will on others”).  

To summarise, the panel identified the scales of Nervous Anxiety, 

Authoritarianism, Conflicted Relationships, and Prejudice as instances of bloated 

specifics, which were then subsequently removed (Table 21).  

Table 20  

The Authoritarianism scale item content  

              Authoritarianism  Interpretation of Item content 
1. A lot of our rules regarding modesty and 

sexual behaviour are just customs which 
are not necessarily any better or holier 
than those which other people follow 

Assertion of dogmatic 
views through 
contextualised claims 
regarding the rules of 
modesty and sexual 
behaviour     

2. Homosexuals and feminists should be 
praised for being brave enough to defy 
“traditional family values”. 

Assertion of dogmatic 
views through 
contextualised claims about  
homosexuals and feminists 

3. Everyone should have their own lifestyle, 
religious beliefs, and sexual preferences, 
even if it makes them different from 
everyone else 

Assertion of dogmatic 
views through 
contextualised claims 
related to people’s life 
principles  

4. A “woman’s place” should be wherever 
she wants to be. The days when women 
are submissive to their husbands and social 
conventions belong strictly in the past. 

Assertion of one’s views 
through contextualised 
claims regarding the role of 
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Table 21 

A summary of removed scales representing bloated specifics  

 

women in the modern 
society  

5. There is nothing wrong with premarital 
sexual intercourse. 

Assertion of dogmatic 
statements through 
contextualised claims 
regarding the importance 
premarital sexual 
intercourse   

6. It would be best for everyone if the proper 
authorities censored magazines so that 
people could not get their hands on trashy 
and disgusting material. 

Assertion of authority 
through contextualised and 
dogmatic claims regarding 
censorship  

7. Some of the best people in our country are 
those who are challenging our 
government, criticizing religion, and 
ignoring the “normal way” things are 
supposed to be done 

Assertion of dogmatic 
claims through 
contextualised and 
dogmatic value judgement 
describing characteristics of 
‘best people’ 

Note. These items were originally derived from the Authoritarianism scale 
(Adorno, Frenkel-Brunswick, Levinson, & Sanford, 1950) 

Removed Scale   Interpretation of item content   
Nervous Anxiety Anxiety elicited in a variety of contexts such as being 

around intelligent people or designing complex objects 
Conflicted Relationships  One’s troublesome relationships with family members and 

at school  

Prejudice  Biased attitudes in a variety of contexts, such as national 
supremacy, social class, physical looks and different 
opinions 

Authoritarianism  Assertion of authority through contextualised and 
dogmatic claims regarding rules of sexual behaviour, 
people’s life principles and censorship 
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5.2.5 Step 4: Process of identifying unique personality scales  
 

Broadly, unique personality scales were identified by comparing the item 

content of the baseline model against that of the 466 personality scales, 

summarized in Table 11 and Table 12. This helped to determine a number of 

phenotypes missing from the baseline model. The process included three 

sequential steps.  

First, facet scales with synonymous item content (i.e. those with highly 

similar or identical wording) were identified and removed from the 

aforementioned list of the 466 scales. The purpose of this sub-step was to 

remove personality facets that did not measure unique phenotypes but rather 

had item content already represented within the baseline model. This sub-step 

was accomplished by comparing item content of each of the baseline model 

facets against the remaining 466 scales. Note that the panel agreed that facet 

scales containing at least 70 per cent of highly similar or identical items would be 

considered synonymous.49 

This sub-step is exemplified below by comparing item content of the 

11+FM Anger scale against that of the CAT-PD Anger scale Table 22. It can be 

seen that 100 per cent of items from both scales had a very high degree of 

conceptual similarity. Thus, the CAT-PD Anger scale was marked as synonymous 

and subsequently removed. This process was applied to the remaining scales 

with synonymous item content50 (see a summary in Appendix D). 

Table 22 

Comparison of the 11+ FM Anger scale with the CAT-PD Anger scale   

 

 
49 It is acknowledged that the chosen criterion was arbitrary. 
50 Unfortunately, this process was too time consuming to be performed by each member of the 
panel independently. 

The 11+FM The CAT-PD 
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In the second sub-step, the list of remaining facets was examined for the 

presence of multidimensional personality scales. The intention to remove such 

scales was based on the argument that multidimensional scales measured more 

than a single construct.  

 The process of identifying multidimensional facet scales involved 

reviewing the item content of each remaining scale in the list (i.e. the list after 

synonymous scales were removed). In this process, each item was assigned with 

the label of the construct it was assumed to be measuring. If the scale measured 

at least two constructs, it was marked as multidimensional. This process is 

exemplified below by using the IPIP Cool-Headedness AB5C scale (Table 23).  

 A review of this scale’s item content demonstrated that the items 

measured seven separate personality characteristics: Orderliness, Domination, 

Self-Control, Conventionality, Stubbornness, the negative end of the Novelty-

Seeking spectrum, and Attention-Seeking. Orderliness and Domination items 

represented the largest proportion of the scale (44 per cent), each measured 

with two items. The remaining constructs were measured by a single item. The 

I often get angry at the way 
people treat me 

Get angry easily 

Sometimes I fly into a rage if 
things don’t go as I had planned 

Often feel overwhelmed with rage 

I rarely get angry at myself or 
other people (RK) 

Am not easily annoyed (RK) 

It takes a lot to get me mad 
(RK) 

Don't let little things anger me (RK) 

I am known as hot-blooded and 
quick-tempered  

Have a violent temper 

Note. RK = reverse-keyed 



 

162 
 

same process was applied in other cases with multidimensionality (see summary 

of all multidimensional scales in Appendix E). 

Table 23 

Content analysis of items comprising the Cool-Headedness AB5C IPIP scale 

Items Assumed construct being measured 

Want everything to add up perfectly Orderliness 

Demand obedience Domination  

Keep up an appearance Self-control 

Love order and regularity Orderliness 

Am attached to conventional ways Conventionality  

Want things done my way Stubbornness  

Am a creature of habit Opposite end of Novelty-Seeking  

Try to impress others Attention-Seeking 

Can't stand being contradicted Domination 

 

The third sub-step involved an item-level examination of the remaining 

scales (i.e. the list of scales after removing synonymous and multidimensional 

constructs) to identify unidimensional facets with unique content. This process 

was accomplished by each member of the panel independently. This was 

followed by a voting procedure, in which the panel agreed that 16 facets were 

unique. Subsequently, these were added to the baseline taxonomy.  

As an example, consider the IPIP VIA Gratitude VIA scale (Table 24). The 

panel members agreed that the scale represented a unidimensional construct 

with unique item content that described someone’s propensity to be grateful. 

Table 24 

Item content analysis of the IPIP VIA Gratitude scale 
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Items Assumed construct being 

measured 

Express my thanks to those who care 
about me 

Gratitude  

Have been richly blessed in my life Gratitude 

Stop to count my blessings Gratitude 

Am an extremely grateful person Gratitude 

Feel thankful for what I have received in life Gratitude 

Feel a profound sense of appreciation every 
day 

Gratitude 

Find few things in my life to be grateful for  Gratitude (RK) 

Do not see the need to acknowledge others 
who are good to me  

Gratitude (RK) 

Note: RK = reverse-keyed  

 

5.2.6 Step 5: Generating publicly available items  
 

Next, it was necessary to write items for a number of facets in the 

taxonomy as 61 scales from the baseline model (11+FM) contained items subject 

to copyright. Generating new items for these scales had the two advantages: a) 

no restrictions on item use for the research community; b) standardised 

response format for all items. 

The panel decided to generate six items to measure each construct. This 

decision was based on two considerations. First, based on domain-sampling 
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theory (e.g. DeVellis, 2016; Hinkin, 1998, Nunnally & Bernstein, 1994b), it was 

considered that six items would allow adequate sampling of the range of 

phenotypes which represent the construct. This number of items was sufficient 

to provide conceptual differentiation among constructs51. Second, from an 

empirical perspective, six items was a sufficient number to produce an 

overidentified CFA model, so that model fit statistics could be computed (Brown, 

2006). In fact, while a minimum of four items is necessary to overidentify a 

model, six items provides a better basis in order to conduct a detailed 

assessment of both convergent and discriminant validity. Furthermore, a larger 

number of items is associated with increased reliability (Cortina, 1993; 

Ponterotto & Ruckdeschel, 2007; Rodriguez, & Maeda, 2006; Sijtsma, 2009), 

meaning that six-item instruments tend to have adequate levels of reliability.  

Items were developed by using Irwing and Hughes’ item writing 

guidelines. They recommended a four-stage procedure: i) construction of 

definitions; ii) item generation; iii) item review; and iv) piloting of items. The 

definitions of each construct are shown in Appendix G. Second, items were 

generated collectively by the panel of three personality experts, following a set 

of principles for writing high quality items (Irwing & Hughes, 2018, p.17). The 

items were generated by the panel over a period of four meetings. Third, the list 

of written items was then reviewed by the panel, a method that has been shown 

to represent an effective form of review (Demaio & Landreth, 2004; Presser & 

Blair, 1994). Fourth, piloting of the items was not performed as the generated 

items had very similar item content and wording to the original items, which had 

already been tested and generally showed adequate psychometric properties.  

5.3 Results 
 

In the first sub-step, item content of the 61 personality facets from the 

baseline model (11+FM) were compared against that of the 466 personality 

 
51 Note: it was thought to be impractical to use for than 6 items per construct  
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scales, summarized in Table 11 and Table 12. The intention of this step was to 

find and remove facet scales whose item content was synonymous to that of the 

11+FM personality constructs. Of the 466 scales, a total of 228 (48.9 per cent) 

were synonymous to the personality facets of the 11+ FM. On average, each 

11+FM scale was synonymous to approximately 3.7 scales from the list. Notably, 

the 11+FM Sociability scale was associated with the greatest number of 

synonymous personality scales (i.e. 13) including, for example, the IPIP NEO: 

Gregariousness and the IPIP HEXACO: Sociability scales. 

In the second sub-step, after removing synonymous scales, we proceeded 

to examine the remaining scales to assess the presence of multidimensional 

constructs. Of the remaining 238 scales, 217 constructs (46.6 per cent of the 

total number of comparison scales) were identified as multidimensional and 

were subsequently removed. 

In the final sub-step, we examined the item content of each scale 

remaining in the list (i.e. 21 scales, representing 4.5 per cent of the total number 

of scales) with the intention of identifying unidimensional facets with unique 

content. Out of 21 scales, 16 constructs were identified as unique, while the 

remaining five constructs represented their synonyms and were thus rejected 

(see Appendix F for summary). 

Unique personality facets included the constructs of Honesty, Emotion-

based decision making, Fairness, Gratitude, Introspection, Extrospection, 

Provocativeness, Warmth, Religiosity/Spirituality, Rudeness, Attention-seeking, 

Distractibility, Insecure Attachment, Envy, Indecisiveness, and Tolerance for 

Ambiguity. Definitions of these new facet scales can be seen in Appendix G. Thus, 

from the list of 466 scales used for identifying unique constructs, only 16 unique 

personality facets were selected (3.4 per cent of this list). Adding the 16 unique 

facets to the baseline model, resulted in a taxonomy of 77 personality 

characteristics. 
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In terms of timing, the process of identifying the 16 unique personality 

facets took two years, during which 544 scales with approximately 5,500 items 

were analysed. In this process, the longest procedure was the qualitative item-

level comparison of the 61 scales from the baseline model with the other 466 

scales, which was necessary to identify synonymous scales. This procedure took 

16 months, during which item-content of the scales was compared over 25,000 

times. For example, the first facet from the 11+FM (Abstract Intellectual 

Curiosity) was compared against 466 scales, as a result of which three scales 

were identified as synonymous: the IPIP Creativity/Originality (AB5C: V+/II-), the 

IPIP Intellect (NEO: ideas), and the IPIP Intellect (CPI: Achievement via 

Independence). Subsequently, the second 11+FM facet scale was compared 

against the remaining 463 scales. This intensive and time-consuming process 

continued until the last 11+FM facet was examined. 

5.4 Discussion 
 

This study conducted a qualitative review of a large number of 

personality scales to develop a unifying framework of personality facets. As a 

result, a taxonomy of 77 personality facets was developed. In this section we 

briefly highlight how the current taxonomy adds value beyond alternative 

integrative frameworks of personality. 

One of the strengths of this study was related to a systematic pre-

selection of individual personality scales and personality models that have been 

used in the process of developing the taxonomy. As we relied on a series of 

criteria, such as 1) the presence of adequate psychometric properties; 2) 

available item content; 3) theoretical/conceptual background; our pre-selection 

process was more structured and less arbitrary compared to, for example, the 

SAPA project (Condon, 2018). That is, the SAPA project used a relatively large 

number of items from primarily IPIP-based measures of personality but it 

provided scant explanation as to why items of some models rather than others 
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have been used. For example, as previously mentioned, it is unclear why items 

from the IPIP MPQ were selected but items from the IPIP CPI or IPIP CAT-PD 

were not. While the SAPA project is used here as a mere example, the same 

criticism of lacking well-defined pre-selection criteria applies to a range of other 

integrative models of personality summarised previously in Table 9 (DeYoung et 

al., 2016; Markon et al., 2005; Samuel et al., 2010; Wright & Simms, 2014; 

Zuckerman et al.,1993). 

Arguably, another strength of the current taxonomy is that it was 

constructed by essentially relying on collective wisdom of many prominent 

researchers in the field of personality, who dedicated decades to develop and 

revise their models (e.g. the HPI, 6FPQ or the DAPP-BQ). Indeed, while the 

current author’s humble contribution is encapsulated in developing a unifying 

framework of personality facets, the entire process implicitly represents a 

collaborative effort of many brilliant minds such as Simms, DeYoung, Markon, 

Zuckerman, Costa, McCrae, Ashton, Lee, Hogan, and others. 

Consequently, using a wide range of robust personality models and scales 

enabled us to draw on a conceptually broad spectrum of personality constructs. 

As such, we were able to construct a taxonomy of personality facets that 

provided a relatively wide phenotypical coverage of both normal and abnormal 

ends of the personality sphere, compared to other competing integrative models 

of personality. Examples include the SAPA project (Condon, 2018); the five-factor 

model that integrated the FFM, the CAT-PD and the PID-5 (Wright & Simms, 

2014); or a more recent another five-factor model that combined the BFAS and 

the PID-5 (DeYoung et al., 2016).  

The reason behind providing a greater coverage of both normal and 

abnormal personality characteristics than other competing integrative 

frameworks was that the current taxonomy was simply based on a greater 

number of personality models and individual scales (a total of 544 scales). For 
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example, in terms of the abnormal end of the personality spectrum, we have 

gone beyond considering the PID-5 and the CAT-PD, and we also included the 

DAPP-BQ and a number of individual constructs, which conceptually reside 

outside of these models. Specifically, the Envy scale (Smith et al., 1999) and the 

Indecisiveness scale (Frost & Shows, 1993). In terms of the normal range 

personality, we likewise considered some models and individual scales, which 

were less commonly mentioned within integrative frameworks of personality. 

These included the 6FPQ (Jackson et al., 2000), the JPI (Jackson, 1976; 1994), or 

such individual scales as the Need for Cognition scale (Cacioppo & Petty, 1982), 

the Self-consciousness scale (Buss, 1980) and the Self-monitoring scale (Snyder, 

1974).  

Still, despite some advantages of the current taxonomy (e.g. including 

more personality models and individual scales), it is entirely possible that it is 

simply invalid. To test this possibility, we must conduct an empirical investigation 

and thoroughly examine psychometric properties of each scale in the taxonomy. 

Some important properties to be determined include scale unidimensionality, 

which tests whether each scale conforms to its expected factor structure; 

reliability, which shows the proportion of measurement error in each construct; 

convergent validity: the extent to which items measure their respective 

construct; and discriminant validity: which shows the degree to which scales are 

empirically distinguishable from each other.  
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Chapter 6: Study 2. Psychometric evaluation of the 
personality scales in the new taxonomy 

 

6.1 Rationale   
 

The previous study used a qualitative approach to compile a taxonomy of 

personality facets. In this study we took the next step in the development of the 

taxonomy and conducted a thorough empirical investigation to test the 

psychometric properties of each facet scale. This is a critical step in advancing 

the taxonomy, as it allows us to gain understanding of which scales in the 

taxonomy have robust psychometric properties and thus can be safely used by 

the research community, and which scales require more refinement. While a 

detailed explanation of the exact metrics used for the evaluation of the scales is 

provided below, here we aim to provide a briefer description of the issues we 

addressed in order to determine the extent to which each scale in the taxonomy 

was psychometrically valid.  

One of the first issues to address was whether each scale in the taxonomy 

showed evidence of essential unidimensionality (see section 1.4.1 describing the 

notion of unidimensionality; and section 6.2.8.2 for discussion of empirical 

criteria for testing unidimensionality). This was crucial to understand as we 

intended to develop a taxonomy of personality facets, in which each individual 

scale measured a single personality characteristic. This is a desirable property 

because it enables the meaningful interpretation of individual differences among 

respondents as differences on a single dimension of personality52 (Hattie, 1985; 

Stout, 1987).  

After examining unidimensionality of each scale, we sought to 

understand the extent, to which the scales in the taxonomy exhibited evidence 

 
52 Note that for tests with a finite number of items, essential unidimensionality can only be 
approximated rather than categorically concluded Nandakumar (1993) 



 

170 
 

of convergent validity. This was important for testing structural integrity of each 

facet scale in order to understand the degree, to which items converged in 

measuring their respective latent constructs (Bollen & Lennox, 1991), as well as 

the amount of variance that each latent construct explained in their items (see 

section 1.4.2 for a succinct conceptual description of the notion of convergent 

validity53) (Fornell & Lancker, 1981).  

Once we gained a better understanding of the convergent validity of each 

facet scale in the taxonomy, the next step focused on examining discriminant 

validity of the scales. This step was crucial in the development of a taxonomy of 

personality facets, as it enabled us to determine whether all scales in the 

taxonomy were empirically distinct from one another (Le, Schmidt, Harter, & 

Lauver, 2010). Essentially, this step helped to tackle the issue of construct 

proliferation, which refers to developing scales that are empirically 

indistinguishable from similar scales already present in the literature (Harter & 

Schmidt, 2008; Shaffer et al., 2016). 

6.2 Method   
 

6.2.1 Research Design 
 

This study used a cross-sectional online survey measuring 77 personality 

facets through self-report. This research strategy was selected for two reasons. 

First, it is cost effective, meaning that we could maximise the number of 

respondents in the sample in order to gain adequate statistical power for 

conducting analysis. Second, the research design enabled us to sample a range of 

respondents as diverse as possible in terms of their respective demographic 

characteristics.  

6.2.2 Survey Design 
 

 
53 As mentioned in section 1.4.2, it is important to re-iterate here that the notion of convergent 
validity can also refer to a degree of association between two scales assumed to be measuring 
the same construct (e.g. magnitude of their correlation) (Campbell & Fiske’s, 1959).  
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An online survey hosted on the Qualtrics platform was used to collect 

data. The survey was structured as follows: first, respondents read an 

introduction page to familiarise themselves with the purpose of the study, which 

also included respondents’ rights and instructions (see Appendix H). Proceeding 

further served as tacit agreement (i.e. informed consent) for participation. 

The survey began by presenting seven demographic questions, which 

comprised age, gender, current country of residence, country of birth, ethnic 

origin, highest level of education, and occupation. 

Next, each of the 77 personality facets, measured in individual blocks of 

six items, were presented sequentially in randomised order. Block randomisation 

was implemented for two reasons. First, it helped to minimise order 

presentation bias, according to which the specific placement of a block of items 

in a survey may prime a particular response pattern in the next block of items 

(Couper, 2008). Second, it helped to improve the reliability of measurement, 

since it would be expected that a pre-defined order of blocks would lead to less 

reliable measurement for scales towards the end of the test due to the potential 

effects of fatigue (Ackerman & Kanfer, 2009; Osborne & Blanchard, 2011; Revilla, 

& Ochoa, 2017).  

Responses to items were measured using a seven-point Likert scale, with 

response options ranging from ‘Strongly Disagree’ (1) to ‘Strongly Agree’ (7). The 

seven-point response scale was chosen as it has a number of advantages over 

Likert scales with a different number of response options. In particular, a seven-

point scale tends to provide greater variance and reliability than Likert scales 

with fewer response options (Cook, Heath, Thompson, & Thompson, 2001). In 

addition, reliability gains typically plateau when using Likert scales with seven or 

more response options (Finstad, 2010). 

Second, a seven-point Likert scale has a neutral response option when 

compared to, for example, an eight-point scale. This is advantageous as the 
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presence of a neutral response option does not force individuals to bias their 

responses towards a more positive or negative side of the scale in situations 

where they feel truly neutral (Cox, 1980). A detailed discussion on the 

advantages and disadvantages of using a midpoint is provided by Weems and 

Onwuegbuzie (2001). 

6.2.3 Ethics 
 

The current study received ethical approval from the Alliance Manchester 

Business School54, which conforms to the ethical guidelines of the British 

Psychological Society (BPS, 2018). The following ethical considerations were 

relevant to this study: i) informed consent: before starting the survey, 

respondents were provided with sufficient information about the purpose of the 

study and the process of completing the survey to decide if they were willing to 

participate; ii) anonymity: respondents were made aware that at no point would 

they be required to provide their name or any other identifying information; iii) 

confidentiality: it was stated that all data would be stored securely on an 

external encrypted hard drive that was only accessible to the author and two of 

his supervisors; iv) right to withdraw: respondents were informed that they were 

free to withdraw their participation at any point without having to provide an 

explanation; v) as respondents were made aware that the survey was lengthy 

(i.e. it could take up to 60 minutes), they were also informed about the 

possibility of completing it over multiple sittings if they wished; and vi) the 

author’s contact information was provided for requesting more information if 

needed, or for adverse reactions to be reported. 

6.2.4 Sampling  
 

The total sample size in this study was 1,096 cases. The total sample was 

created by aggregating data from three smaller individual samples collected in 

 
54 Note: ethical approval was provided by the AMBS Postgraduate Director at that time, Prof. 
Stuart Hyde.  
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parallel from December 2017 to March 2018. The samples comprised a European 

sample, a United States (US) sample, and an International sample. The following 

paragraphs provide a description of the sampling techniques used to collect data 

in each sample, with demographic data presented below. 

 First, the sample of European respondents (N = 341) was collected with 

the assistance of a German data collection company (Lime Surveys). The 

company used a simple random sampling technique to select adult respondents 

(i.e. those over the age of 18) from the company’s sampling frame of European 

nationals. Some of the main advantages of simple random sampling includes a 

smaller selection bias when choosing respondents and a greater ability to make 

population-wise generalisations (Heeringa, West, & Berglund, 2010). The sample 

obtained was representative of the European population with respect to gender: 

the European Union female proportion in 2017: 51 per cent, and the Lime Survey 

Sample female proportion: 51 per cent. Further, the sample obtained was 

partially representative of the European population with respect to age groups: 

European Union: 0 – 14 years: 15.41 per cent; 15 – 64 years: 64.82 per cent; 65 

or older: 19.77 per cent; while the Lime Survey Sample: 18 –  64 years: 79 per 

cent (note only adults 18 or older were sampled); 65 or older: 21 per cent. The 

company reimbursed each respondent with €11.20 for completing the survey, 

while an additional €1,200 was paid to the company to cover the operational 

costs of data collection. This stage of data collection was supported by a grant 

from the Alliance Manchester Business School55. 

 Second, the sample of US respondents (N = 523) was collected by using 

the Mechanical Turk platform (commonly referred to as the Mturk), which is a 

web portal developed by Amazon to facilitate effective data collection by linking 

 
55 The Grant application for £5,000 was originally submitted by Prof. Irwing and Dr. Hughes to the 
AMBS. Following the approval, £5,000 were allocated from the AMBS Research and Support fund 
to facilitate web administration of the personality questionnaires through the aforementioned 
company: Lime Survey.  
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researchers to a large pool of primarily US-based respondents (Goodman, 

Gabriele, & Paolacci, 2017). Participants were recruited by posting a description 

a description of the survey and offering a financial reward ($7.56) for successful 

completion.  

The Mturk platform tends to provide good-quality data, which is 

supported by research showing that Mturk respondents tend to be more 

demographically diverse when compared to standard internet samples and that 

data from the Mturk samples is at least as reliable as that collected by means of 

more traditional methods (Buhrmester, Kwang, & Gosling, 2011). In addition, 

Mturk participants tend to provide a higher degree of personal disclosure and 

are also less prone to cheating (Cavanagh, 2014), and Mturk respondents tend to 

have the same or higher levels of attention when compared to participants from 

numerous student samples (Hauser & Schwarz, 2016). 

 The present study was advertised on the Mturk website, with a brief 

explanation of the research goals, respondents’ rights, and instructions. This 

stage of data collection was accomplished by using convenience sampling on the 

Mturk platform. Convenience sampling is a non-probability sampling technique, 

which was used in order to obtain responses from anyone willing to participate 

(Heeringa et al., 2010). Compared to simple random sampling, there is no 

sampling frame when convenience sampling is used (Lozar Manfreda & Vehovar, 

2008). Instead, the researcher is trying to acquire responses from as many 

respondents as are willing to participate. The main advantage of this sampling 

technique is its ability to generate large amounts of data in a cost-effective 

manner and within a reasonable timescale (Fink, 2013). 

Each participant was rewarded with $7.56 for completing the survey, 

which was 20 per cent higher than the average for a survey of this size on Mturk. 

In this regard, greater individual rewards were offered to better incentivise the 

respondents. The researcher covered the costs of this data collection stage. 
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Repeated survey completion by the same respondent with the intention of 

receiving multiple rewards was prevented by only allowing a single completion 

per each unique Internet Protocol (i.e. IP address). 

Third, the sample of International respondents (N = 232) was collected by 

the researcher himself by employing a convenience sampling technique to target 

an international network of contacts, such as colleagues, friends, relatives, and 

family members. In this regard, Facebook, LinkedIn, and e-mail were used to 

contact prospective respondents. In addition, a snowball sampling technique was 

also implemented, as each individual contacted was requested to further 

advertise the survey among their own contacts. This combination of two non-

probability sampling techniques was used to maximise the number of 

respondents from different countries, and, thus, the demographic and 

geographical composition of the final sample was as diverse as possible, 

extending beyond US- and UK-based respondents. 

When collecting data for this sample, each respondent was incentivised 

by being offered a unique personality report (see Appendix I for a sample 

report). Each report was produced by comparing the respondent’s personality 

scores to those of other individuals in the full sample. 

Next, the three aforementioned samples were combined into a single 

final sample of 1,096 respondents (exact demographic characteristics of the final 

sample are provided below in the following subsection: 6.2.5.). The decision for 

producing a single large international sample was informed by a combination of 

two factors. First, compared to using each individual sample, the final sample 

provided adequate statistical power for testing convergent and discriminant 

validity properties of a relatively large set of 77 personality facets. Secondly, 

testing statistical properties of the facets in the most demographically-diverse 

sample enabled us to avoid a situation, in which our results could be attributed 

to a specific geographical or cultural location. However, the process of creating a 



 

176 
 

single demographically-diverse international sample could be associated with 

specific challenges, such as differing item interpretation amongst respondents. 

This issue was addressed at the stage of item generation, by strictly adhering to 

the item writing guidelines (Irwing & Hughes, 2018, p.17). For example, 

adherence to such principles as i) preference for simpler language; ii) keeping 

items as short as possible; and iii) avoidance of complex grammar/punctuation; 

helped to ensure adequate interpretability of each item, and, thus, allowed to 

minimise differing item interpretability amongst respondents of 

demographically-diverse origins.    

6.2.5 Demographic characteristics of the final sample 
 

The final sample size included 1,096 respondents, with 50.8 per cent 

males, 49.1 per cent females, and .1 per cent transgender56. The respondents’ 

ages ranged from 18 to 75 years (Mean = 38.4; SD = 12.8). The age distribution 

was slightly skewed towards younger ages (Skewness = .739; Kurtosis = -.322), 

with the 18–29 and 30–39 years age groups collectively representing 61.7 per 

cent of the sample. 

In terms of ethnic composition, white respondents were over-

represented (73.7 per cent), with other ethnicities being represented in smaller 

proportions, ranging from South Asians (5.4 per cent) to North African (.2 per 

cent).  

Respondents in the sample represented 53 different countries, with the 

highest proportion of respondents residing in the United States (43.3 per cent), 

the United Kingdom (13.9 per cent), Germany (6.5 per cent), and India (4.5 per 

cent) (see Appendix J for exact details). 

 

 
56 Due to word limit constraints, demographic information for the individual samples is available 
from the author on request 
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In terms of educational attainment, the sample was skewed towards 

more educated individuals, with respondents possessing undergraduate and 

postgraduate degrees comprising 64.5 per cent of the sample.  

Respondents in the sample represented a wide variety of occupational 

spheres, with the most prevalent including office and administrative positions 

(11.8 per cent), education and training (10.7 per cent), computers and 

mathematics (10.7 per cent), sales (9.1 per cent), business and financial 

operations (8.8 per cent), management (6.3 per cent), and arts, design, 

entertainment, sports, and media (5.5 per cent).  

6.2.6 Measures  
 

This study used 77 personality facet scales, developed in Study 1 (see 

Appendix K for a complete list of the scales and their respective items). 

6.2.7 Missing data 
 
 Aggregation of three individual samples resulted in a total sample of 

1,096 cases. Overall, the amount of missing data was negligible. Specifically, 

missing data was present across only nine cases (.82 per cent of the total sample 

size), with seven cases (.64 per cent) belonging to the US sample, and two cases 

(.19 per cent) identified in the sample consisting of the researcher’s personal and 

professional network. The proportion of missing data in each of the nine cases 

varied from 78 per cent to 91 per cent. The proportion of missing data per 

variable was less than .008 per cent.  

Although Listwise deletion of cases with missing data is generally 

considered to be a less desirable alternative to more advanced techniques (e.g. 

Full-Information-Maximum-Likelihood (FIML) (Enders & Bandalos, 2001) and 

Multiple Imputation with Chained Equations (MICE) [Acock, 2005]), it was chosen 

for two reasons, the first of which was practicality. In this sense, FIML and MICE 

require a substantial amount of computational power and time, which were 

unavailable to the principal investigator (Schomaker & Heumann, 2018). The 
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second reason was appropriateness, given that Listwise deletion has been shown 

to produce unbiased results when a small amount of data (i.e. less than one per 

cent) is present and missing completely at random (MCAR) (e.g. Arbuckle, 1996; 

Brown, 1994; Wothke, 2000). This means that ‘missingness’ in the dataset is truly 

random and is not dependent on any other variable in the dataset. Both 

conditions were met in this study. Specifically, the missing data per variable was 

negligible, i.e. less than one per cent. Moreover, results of Little’s (1988) MCAR 

test57 suggested that a missingness pattern in the sample was MCAR (χ2(547) = 

508.15, p = .89), indicating that the missingness was truly random. Thus, the nine 

cases were removed Listwise, and the final sample size consisted of 1,087 

respondents.  

6.2.8 Analysis Strategy 
 

First, the descriptive properties of each scale were evaluated, which 

enabled examination of each scale’s central tendency, degree of data dispersion, 

and the level of deviation from multivariate normality. These properties were 

examined by assessing the mean, standard deviation, and skewness and kurtosis 

of each scale.  

Second, examination of essential unidimensionality was conducted, since 

it was necessary to verify whether each scale conformed to its expected factor 

structure. This was accomplished by assessing CFA model fit statistics. 

Third, the reliability of each scale was examined in order to calculate the 

levels of error in the measurement of each scale, which was accomplished by 

computing McDonald’s Omega (McDonald, 1999). 

Fourth, examination of convergent validity was performed, as it was 

necessary to assess the degree to which individual items within each scale 

 
57 Little’s MCAR test is a technique for testing the MCAR assumption, which uses an Expectation 
Maximization algorithm to test the null hypothesis that missing data is MCAR (Little, 1988). 
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converged in measuring their respective constructs (Hughes, 2018). Convergent 

validity was assessed by examining the magnitude and statistical significance of 

standardised factor loadings (Hair, Black, Babin, Anderson, & Tatham, 2013). 

Further, the Average Variance Extracted (AVE) was computed for each scale in 

order to assess the average percentage of variance shared between individual 

items and their respective latent constructs (Fornell & Lancker, 1981). 

Fifth, the scales were subjected to discriminant validity analysis, which 

sought to test whether the constructs were empirically different from one 

another (Hughes, 2018). This was assessed by means of a combination of 

statistical criteria and item-level content analysis of scales with questionable 

discriminant validity. The following sections provide a detailed description of the 

aforementioned methods and criteria used for conducting psychometric 

assessment. 

6.2.8.1 Descriptive statistics  
 

First, I began by analysing the descriptive statistics for each scale, 

including the mean, standard deviation (SD), and skewness and kurtosis. These 

statistics were computed based on the scale-scores for each construct. Scale-

scoring was accomplished by averaging the item scores of each construct in SPSS 

v23. Scales with skewness and kurtosis values falling outside of the [-2, +2] range 

were considered to be non-normally distributed (Table 25) (Gravetter & Wallnau, 

2014; Trochim & Donnelly, 2006).  

  6.2.8.2 Unidimensionality  
 

Second, the essential unidimensionality (Stout, 1987) of each scale was 

assessed, which was an important step for verifying whether each scale 

conformed to its expected factor structure. As such, essential unidimensionality 

was assessed by fitting a congeneric Confirmatory Factor Analytic (CFA) model in 

Mplus 7.4 with the Weighted Least Squares Adjusted Means and Variances 
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(WLSMV)58 estimator, and then by examining a range of model fit statistics which 

were the Root Mean Square Error of Approximation (RMSEA; Steiger, 1990);  the 

Comparative Fit Index (CFI; Bentler, 1990); and the Tucker-Lewis Index (TLI; 

Tucker & Lewis, 1973). These were chosen since simulation studies have shown 

the efficacy of combined use of these indices (e.g. Hu & Bentler, 1998, 1999; 

McDonald & Marsh, 1990; Sharma, Mukherjee, Kumar, & Dillon, 2005; 

Schermelleh-Engel, Moosbrugger, & Muller, 2003). Below is a more detailed 

description of each index. 

The RMSEA (Steiger, 1990) is an absolute fit index, meaning that it 

computes model fit by assessing the discrepancy between an observed and 

implied covariance matrix. Adequate fit is indicated by values in the range of 

[.06, .08], whereas a close fit is indicated by values of ≤ .06 (Hu & Bentler, 1998, 

1999; Schermelleh-Engel et al., 2003). The RMSEA has two desirable properties: 

a) calculation of confidence intervals around its value and b) calculation of the 

probability that an estimated RMSEA value lies below .05, a threshold for 

excellent model fit. However, simulation studies show that the RMSEA is affected 

by small sample sizes, small numbers of indicators, and large factor loadings 

(Kenny, Kaniskan, & McCoach, 2015; McNeish, An, & Hancock, 2018). 

The CFI (Bentler, 1990) is a comparative fit index based on comparing a 

sample covariance matrix to the null model, which assumes uncorrelated 

variables. The CFI is standardised, and, as such, its values range from zero to one. 

CFI values in the range of [.90, .95] are generally considered acceptable, while 

values in the range of [.95, 1.00] are indicative of excellent fit (Hu & Bentler, 

1999). The index has two desirable properties, including relative insensitivity to 

model complexity and small sample sizes (Fan, Thompson, & Wang 1999). 

 
58 The WLSMV was chosen based on the results of a simulation study showing that the estimator 
yields accurate parameters when using ordered categorical data (Flora & Curran, 2004). 
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The TLI (Tucker & Lewis, 1973) is another comparative fit index that is 

similar to the CFI. However, the TLI is non-normed, and therefore its values can 

fall outside the [0, 1] range. An important property of the TLI is that it favours 

parsimonious (i.e. simpler) models. The TLI has performed well in simulation 

studies and, in practice, tends to produce similar values to the CFI (McDonald & 

Marsh, 1990; Sharma et al., 2005).  

Using a combination of fit statistics is generally recommended for two 

reasons (Bollen, 1989). First, the use of multiple fit indices reduces the likelihood 

of accepting spuriously well-fitting models, since each individual fit index is 

sensitive to different aspects of the CFA model (e.g. sample size, model 

complexity, and normality of data distribution) (West, Taylor, & Wu, 2012). 

Second, a range of absolute and comparative fit indices provides broader and 

more detailed information regarding model fit. 

 Importantly, the Chi-Square (χ2), a frequently reported absolute fit index, 

was considered uninformative for evaluating model fit in this study, as it tends to 

produce spurious statistically significant fit results with large sample sizes (e.g. 

Bentler & Bonnet, 1980). Therefore, given the relatively large sample size of this 

study (N = 1087), the χ2 fit statistic was not used for the assessment of CFA 

model fit. 

6.2.8.3 Reliability 
 

Third, the reliability of each scale was measured. As each scale 

represented a latent model, reliability was usually measured with the 

recommended Omega coefficient (Wt) (McDonald, 1999). Psychometrically, 

McDonald’s Omega represents the proportion of test variance that is due to a 

latent factor. Thus, the Omega coefficient was calculated in Mplus 7.4 for all 

models with at least adequate model fit, which is a pre-requisite for calculating 

the coefficient.  
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McDonald’s Omega has two robust properties, which make it a 

psychometrically more robust alternative to Cronbach’s Alpha (a), which is a 

popular measure of reliability and internal consistency representing average item 

intercorrelation (Cronbach, 1951). First, Omega takes into account the latent 

structure of the scale, thus accounting for error variance when calculating 

reliability (Dunn, Baguley, & Brunsden, 2014; Revelle & Zinbarg, 2009; Zinbarg, 

Revelle, Yovel, & Li, 2005). Second, Omega does not rely on the assumption of 

tau-equivalence, i.e. (standardized) loadings of the same magnitude (e.g. Dunn et 

al., 2014). However, when standardized factor loadings are of a similar 

magnitude, both Omega and Alpha tend to converge in their estimates. In this 

thesis, the Omega coefficient was used as the main statistic for assessing the 

reliability of each construct, whereas Cronbach’s Alpha was reported for 

historical reasons only, due to its inherent limitations as a measure of reliability 

or internal consistency (Sijtsma, 2009). Cronbach’s Alpha was calculated for each 

construct in SPSS v23. 

Following Widaman’s (1993, p. 302) guidelines, scales with a minimum 

reliability value of.60 may be accepted, whereas Nunnally and Bernstein (1994a) 

provided a more conservative recommendation of .70 for the lowest reliability 

threshold criterion. Thus, in this study, reliability values lower than .60 were 

considered unsatisfactory; from .60 to .79 were acceptable; in the range of .80 to 

.89 were good; and between .90 and 1.00 were excellent (George & Mallery, 

2003). 

6.2.8.4 Convergent validity 
 

Fourth, the convergent validity of each scale was assessed. Following 

Brown (2006), the magnitude of standardised factor loadings is recommended to 

be at least |.30|, meaning that the latent variable explains at least nine per cent 

of variance in its indicators. Further, each item should load significantly onto its 

respective latent construct at p < .05 level of statistical significance (Brown, 
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2006). Thus, items failing either or both criteria were removed, and model fit was 

reassessed.  

In addition, a supplementary measure of convergent validity was the 

Average Variance Extracted (AVE) (Fornell & Lancker, 1981), a metric showing 

the average amount of variance that a latent construct explains in its indicators. 

According to Fornell and Lancker (1981), an AVE greater than .50 provides 

additional evidence of convergent validity. This is based on the reasoning that a 

latent construct and its indicators ought to share, on average, at least 50 per 

cent of common variance. In addition, Fornell and Lancker (1981) stated that the 

AVE serves as a supplementary marker of convergent validity, adding that some 

degree of downward departure from the threshold may not be problematic as 

long as the scale has sufficient levels of reliability. 

6.2.8.5 Discriminant validity 
 

Fifth, discriminant validity analysis was conducted. As this analysis is 

based on examining correlations among all scales in the dataset, I describe the 

correlation matrix first, followed by a detailed explanation of the criteria used to 

accomplish the discriminant validity analysis. 

Although it would be desirable to compute a correlation matrix of latent 

variables, as this takes into account the latent structure of each facet scale, an 

attempt to produce this matrix in Mplus 7.4 with the WLSMV was unsuccessful 

due to the large number of observed and latent variables involved. Thus, an 

alternative strategy was used. 

The scale-scored results of all 77 facets were used to compute a  77x77 

Pearson correlation matrix in R, version 3.3.2 (R Development Core Team, 2012). 

Scale-scored Pearson correlations tend to be biased in a downward direction due 

to measurement error (Shaffer et al., 2016 So, the correlations were corrected 
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for unreliability, thus producing a matrix of disattenuated correlations using the 

psych package (Revelle, in preparation) in R, version 3.3.2.  

As correlation matrices contain unique elements only in the lower or 

upper triangle of their structure, the unique results from both uncorrected and 

corrected correlation matrices were combined into a single 77x77 matrix to 

represent all the correlation information more succinctly. This matrix contained a 

total of 5,929 elements, with uncorrected correlations shown in the lower 

triangle, disattenuated correlations displayed in the upper triangle, and Omega 

(wt) reliabilities present along the diagonal. The dimensions of the correlation 

matrix were too large for printing. Therefore, the matrix was hosted online at the 

following web address: https://drive.google.com/file/d/1hpG_UDCAa6Hsc 

DeyOvg PdHlJqhr 0gBGe /view?usp=sharing. 

To summarise the information in the final correlation matrix, the 

uncorrected Pearson correlations ranged from -.75 (p < .001) for the Optimism 

and Depression scales to .75 (p < .001) for the Social Confidence and Social 

Boldness scales, while the corrected correlations ranged from -.80 (p < .001) for 

the Optimism and Depression scales to .85 (p < .001) for the Social Confidence 

and Social Boldness scales. Omega reliability values are described in the results 

section and shown in Table 26.  

The search for scales with questionable discriminant validity began by 

identifying pairs of facets with large disattenuated correlations. The panel chose 

a threshold of |.70| or higher to represent these correlations. While it is 

acknowledged that this criterion was arbitrary, it was based on the logic that a 

correlation of |.70| indicates approximately half of shared variance (i.e. 49 per 

cent) between two constructs. When pairs of facets with high corrected 

correlations were identified, a combination of four statistical criteria and item-

level content analysis of each pair of scales was used to evaluate discriminant 

validity.  

https://drive.google.com/file/d/1hpG_UDCAa6Hsc%20DeyOvg%20PdHlJqhr%200gBGe%20/view?usp=sharing
https://drive.google.com/file/d/1hpG_UDCAa6Hsc%20DeyOvg%20PdHlJqhr%200gBGe%20/view?usp=sharing
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First, according to a number of researchers, disattenuated correlations of 

|.85|or greater may suggest a lack of discriminant validity (e.g. Kenny, 2012; 

Shaffer, DeGeest, & Li, 2016; van Mierlo, Vermunt, & Rutte, 2009). Although the 

threshold is also arbitrary, its logic is based on the fact that a pair of constructs, 

correlated at |.85|or higher, share a substantial amount (i.e. 2 3� ) of common 

variance. Thus, empirically, the constructs tend to be very similar.  

To provide stronger evidence of discriminant validity, latent variable 

correlations for the same pairs of scales were examined, as this methodology has 

two advantages over disattenuated Pearson correlations. Specifically, latent 

variable correlations assume a latent structure of each construct and account for 

the ordinality of Likert scale item measurement by computing polychoric 

correlations (Nunnally & Bernstein, 1994b). Thus, for each pair of scales, a two-

factor correlated CFA model was produced in Mplus 7.4 with the WLSMV 

estimator. For evaluation of the results, Kenny’s (2012) recommendation was 

adopted. Specifically, a latent correlation greater than |.85| suggested a lack of 

discriminant validity. 

Second, 95 per cent Confidence Intervals (CIs) around the value of latent 

correlations should not exceed |1.00| (Anderson & Gerbing, 1988). The CIs are 

calculated by taking + 2 and -2 Standard Errors (SE) around the value of a latent 

correlation (rl). Thus, it is problematic when CIs exceed |1.00|, as this implies 

that the true population correlation parameter may equal or be (illogically) 

greater than |1.00|. 

Third, in a recent review of discriminant validity methods, Shaffer et al., 

(2016) stated that, compared to a model fit of a single-factor CFA model, a better 

fitting two-factor model provides further evidence of discriminant validity. This 

criterion implies that the underlying construct is, statistically, more accurately 

represented by two separate factors. Thus, we further assessed each pair of 

highly correlated scales by comparing the statistical fit of a single-factor versus a 
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two-factor congeneric CFA model. This was accomplished with the WLSMV 

estimator in Mplus 7.4. Importantly, for this method to be valid, a better fitting 

model should demonstrate: 1) evidence of at least acceptable model fit and; 2) 

better fit characteristics than an alternative one factor model (e.g. with a CFI and 

TLI difference of at least .002 suggesting that two constructs are different) 

(Shaffer et al., 2016). 

Fourth, the correlation between two latent variables should be smaller 

than the square root of the Average Variance Extracted (AVE) of each individual 

variable (Fornell & Lancker, 1981). This criterion is based on the logic that if a 

latent variable explains more variance in its indicators than in another latent 

construct it is correlated with, then the two constructs are, arguably, distinct 

(Farrell, 2010). It is important to note that, for each pair of scales with 

questionable discriminant validity, this criterion was fully fulfilled if the condition 

held true for both variables. However, if only one variable satisfied this 

condition, then evidence for discriminant validity would be only partial according 

to this criterion. According to a recent review (Henseler, Ringle, & Sarstedt, 

2015), the AVE criterion is widely recommended and used in many social 

sciences studies (e.g. Barclay, Higgins, & Thompson, 1995; Gefen, Straub, & 

Boudreau, 2000; Sosik, Kahai, & Piovoso, 2009). 

Fifth, highly correlated constructs must be conceptually distinct (Shaffer 

et al., 2016), a criterion that was examined by analysing and comparing the item 

content of each pair of target scales by the panel of personality experts (i.e. the 

author and two of his supervisors). This criterion is based on the logic that 

discriminately valid facet scales are expected to measure qualitatively distinct 

phenotypes, manifested by different individual items within each scale.  

Finally, decisions regarding the discriminant validity of highly correlated 

facet scales were taken by the aforementioned panel of personality experts. 

Initially, each member reviewed all the available information regarding 
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discriminant validity independently. After this came a panel discussion, in which 

final decisions were taken by means of a majority vote. In this procedure, most 

decisions were consensual. 

6.3 Results 
 

The results are reported in the following order: potential fatigue effects, 

descriptive statistics, unidimensionality, reliability, convergent validity, and 

finally discriminant validity. 

6.3.1 Fatigue effects 
  
First, it is important to comment whether fatigue effects due to 

completing long survey had a negative impact on the following results of this 

study. The effects of fatigue were investigated by assessing the reliability of each 

scale, based on the reasoning that mental fatigue tends to be associated with a 

more random and inconsistent pattern of responding and thus lower levels of 

reliability59 (Table 25) (Berry et al., 1992). Overall, since all original scales had 

Omega reliability above .70 threshold, it is contended that no substantial effects 

of fatigue were present in the study.  

6.3.2 Descriptive statistics  
    
The mean scores of all 77 facet scales ranged from 2.23 for the IPIP 

Provocativeness scale to 5.86 for the Personal Disclosure scale (see Table 25 

below). This revealed that, for the Provocativeness scale, the responses, on 

average, reflected a tendency for acting in a less fair provocative way, whereas 

 
59 It is emphasised that low reliability is not necessarily an indicator of fatigue effects but may 
also be associated with the overall poor psychometric properties of a scale (e.g. CFA model fit 
and magnitude and statistical significance of factor loadings). Therefore, low reliability usually 
serves as a starting point for investigating fatigue effects, followed by examination of overall 
psychometric properties, and median-based scale position in the survey 
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the responses to the Personal Disclosure scale, on average, reflected a 

preference for protecting personal information. 

The values of the Standard Deviation of all constructs ranged from .86 for 

the Personal Disclosure scale to 1.83 for the Distractibility scale, with the results 

showing that the scores of the Personal Disclosure scale had the smallest degree 

of dispersion from the mean, whereas the opposite was true for the 

Distractibility scale, which showed the largest spread of scores. 

All 77 scales were approximately normally distributed, as the values of 

skewness and kurtosis for all scales fell within the recommended range of -2 to 

+2 (Gravetter, & Wallnau, 2014; Trochim & Donnelly, 2006). More specifically, 

the skewness values among all scales ranged from -.94 for the Personal 

Disclosure scale (Mean = 5.86, SD = .86) to 1.21 for the Callousness scale (Mean = 

2.27, SD = 1.21). These results indicated that the responses for the personal 

Disclosure scale showed the greatest degree of skewness towards the positive 

end of the Likert scale, with the responses indicating a preference for protecting 

personal privacy. The Callousness scale showed the greatest degree of skewness 

towards the negative end of the Likert scale, with the responses thus being 

skewed towards a lack of callous behaviour.  

Further, the values of kurtosis ranged from -1.10 for the Distractibility 

scale (Mean = 4.04, SD = 1.83) to 1.22 for the Callousness scale (Mean = 2.27, SD 

= 1.21). Therefore, the distribution of the Distractibility scale had the flattest 

peak, suggesting greater spread of scores. In contrast, the Callousness scale had 

the sharper peak, indicating that responses of most individuals were clustered 

around the mean.  
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Table 25 

Summary of the psychometric properties of the 77 scales 

Facet Final 
number 
of items 

Mean SD Skew Kurtosis CFI TLI  RMSEA Omega  
Wt 

Cron-
bach’s  

a 

Average 
Variance 
Extracted 

(%) 
1. Abstract Intellectual 

Curiosity 
6 5.00 1.31 -.42 -.44 .984 .973 .157 90% CI [.140, .174] .90 .89 66.15 

 
2. Broad Interest in Things  

     Original model 
5 
6 

5.39 
5.20 

1.05 
.97 

-.74 
-.50 

.61 

.34 
.958 
.957 

.916 

.928 
.236 90% CI [.214, .259] 
.182 90% CI [.165, .199] 

.84 

.81 
.84 
.79 

59.32 
50.38 

3. Aesthetics  6 5.31 1.02 -.66 .75 .983 .972 .098 90% CI [.081, .115] .81 .81 50.73 
4. Need for Cognition 

     Revision 1 
     Original model 

4 
5 
6 

4.40 
4.44 
4.45 

1.29 
1.15 
1.13 

-.05 
-.06 
-.13 

-.28 
.05 
.18 

.980 

.872 

.811 

.940 

.745 

.685 

.170 90% CI [.136, .207] 

.310 90% CI [.288, .333] 

.303 90% CI [.287, .320] 

.78 

.76 

.79 

.77 

.75 

.79 

48.68 
44.54 
45.97 

5. Creativity 6 4.81 1.11 -.61 .71 .968 .947 .187 90% CI [.171, .204] .87 .86 57.35 
6. Absorption 6 4.29 1.26 -.32 -.28 .940 .900 .238 90% CI [.221, .255] .85 .85 55.33 
7. Fantasy 6 4.12 1.40 -.12 -.54 .962 .937 .277 90% CI [.261, .294] .92 .91 71.08 
8. Perseverance  

     Original model 
5 
6 

5.31 
5.29 

1.15 
1.15 

-.65 
-.55 

.07 
-.13 

.988 

.928 
.975 
.880 

.220 90% CI [.198, .243] 

.429 90% CI [.413, .446] 
.90 
.90 

.90 

.90 
72.14 
72.97 

9. Planfulness 6 5.38 1.01 -.58 .17 .994 .990 .086 90% CI [.070, .104] .88 .87 62.37 
10. Self-control  
            Original model 

5 
6 

4.70 
4.52 

1.07 
1.07 

-.18 
-.04 

-.22 
-.18 

.969 

.883 
.938 
.805 

.143 90% CI [.121, .166] 

.230 90% CI [.213, .247] 
.77 
.78 

.76 

.78 
45.18 
43.23 

11. Orderliness 
     Original model 

5 
6 

4.87 
4.85 

1.16 
1.21 

-.29 
-.28 

-.20 
-.41 

.968 

.924 
.936 
.873 

.164 90% CI [.170, .206] 

.260 90% CI [.244, .277] 
.84 
.86 

.83 

.85 
52.34 
57.03 

12. Detail Conscious  
     Original model 

5 
6 

5.32 
5.31 

.97 

.98 
-.45 
-.41 

-.10 
-.21 

.987 

.924 
.975 
.873 

.112 90% CI [.090, .135] 

.233 90% CI [.217, .250] 
.81 
.81 

.81 

.81 
52.06 
50.07 

13. Procrastination  5 3.27 1.40 .16 -.80 .999 .998 .066 90% CI [.044, .091] .90 .89 69.32 
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     Original model 6 3.16 1.29 .11 -.72 .939 .898 .357 90% CI [.340, .374] .88 .88 68.81 
14. Impetuousness  6 3.29 1.34 .28 -.66 .998 .996 .090 90% CI [.073, .107] .91 .91 69.25 
15. Self-Efficacy 

     Original model 
5 
6 

5.33 
5.13 

1.02 
.95 

-.63 
-.33 

.34 

.13 
.998 
.997 

.995 

.995 
.083 90% CI [.061, .107] 
.069 90% CI [.053, .087] 

.90 

.87 
.90 
.85 

71.40 
60.56 

16. Dependability  6 5.64 .95 -.86 .96 .997 .996 .064 90% CI [.047, .082] .90 .90 67.37 
17. Eccentricity  

     Original model 
5 
6 

3.81 
3.92 

1.34 
1.15 

-.09 
-.01 

-.50 
-.38 

.985 

.984 
.971 
.973 

.167 90% CI [.145, .190] 

.134 90% CI [.118, .151] 
.88 
.83 

.88 

.80 
63.98 
53.31 

18. Assertiveness  6 4.76 1.04 -.50 .50 .969 .948 .126 90% CI [.109, .143] .81 .80 46.97 
19. Critical  

     Original model 
5 
6 

3.26 
3.26 

1.16 
1.10 

.23 

.17 
-.33 
-.23 

.994 

.928 
.987 
.879 

.087 90% CI [.065, .110] 

.230 90% CI [.213, .247] 
.83 
.83 

.82 

.83 
54.72 
51.81 

20. Social Confidence  6 4.19 1.38 -.27 -.36 .957 .929 .280 90% CI [.264, .297] .88 .88 62.88 
21. Forgiveness  

     Original model 
5 
6 

4.56 
4.52 

1.22 
1.22 

-.55 
-.49 

.23 

.25 
.993 
.923 

.986 

.872 
.103 90% CI [.081, .127] 
.278 90% CI [.262, .295] 

.87 

.88 
.86 
.88 

60.66 
57.28 

22. Stubbornness 6 4.09 1.21 -.18 -.30 .958 .930 .186 90% CI [.169, .203] .86 .86 55.87 
23. Sociability 6 4.11 1.17 -.38 .22 .966 .944 .190 90% CI [.174, .207] .85 .83 53.50 
24. Leadership  

     Original model 
5 
6 

4.56 
4.45 

1.16 
1.13 

-.42 
-.32 

.12 

.15 
.970 
.938 

.940 

.896 
.161 90% CI [.133, .169] 
.183 90% CI [.167, .200] 

.82 

.83 
.81 
.82 

52.36 
49.15 

25. Self-Reliance  6 4.98 1.30 -.59 .13 .981 .969 .217 90% CI [.201, .234] .92 .92 73.50 
26. Affability 6 4.66 1.38 -.45 -.31 .968 .946 .259 90% CI [.243, .276] .92 .92 72.63 
27. Social Boldness  

     Revision 1 
     Original model 

4 
5 
6 

3.85 
3.86 
3.84 

1.48 
1.44 
1.38 

-.18 
-.18 
-.19 

-.75 
-.60 
-.45 

.995 

.928 

.915 

.986 

.875 

.859 

.139 90% CI [.105, .176] 

.351 90% CI [.329, .374] 

.319 90% CI [.303, .336] 

.87 

.87 

.88 

.86 

.87 

.87 

66.77 
65.90 
62.67 

28. Social Dependence  6 3.80 1.30 -.10 -.43 .946 .910 .249 90% CI [.232, .266] .88 .88 60.92 
29. Need for Social 

Acceptance 
     Revision 1 
     Original model 

4 
 

5 
6 

3.61 
 

3.74 
3.79 

1.22 
 

1.11 
1.11 

-.10 
 

-.15 
-.14 

-.50 
 

-.20 
-.18 

.978 
 

.906 

.827 

.935 
 

.812 

.712 

.170 90% CI [.136, .207] 
 

.231 90% CI [.209, .254] 

.322 90% CI [.306, .339] 

.76 
 

.74 

.79 

.75 
 

.72 

.78 

48.68 
 

41.44 
45.91 

30. Optimism 6 5.02 1.34 -.86 .31 .991 .984 .145 90% CI [.129, .162] .92 .92 69.88 
31. Surgency  6 4.63 1.21 -.53 .25 .968 .947 .230 90% CI [.214, .247] .88 .87 60.73 
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32. Vigour  
     Original model 

5 
6 

4.22 
4.28 

1.25 
1.19 

-.29 
-.24 

-.33 
-.21 

.961 

.876 
.922 
.793 

.203 90% CI [.181, .226] 

.286 90% CI [.269, .302] 
.83 
.83 

.82 

.82 
53.72 
50.00 

33. Hedonism  
     Revision 1 
     Original model 

4 
5 
6 

4.08 
3.60 
4.13 

1.21 
.93 
.95 

-.03 
-.18 
-.25 

-.36 
-.06 
.01 

.975 

.922 

.917 

.925 

.844 

.861 

.215 90% CI [.181, .252] 

.285 90% CI [.267, .307] 

.224 90% CI [.207, .241] 

.80 

.81 

.77 

.79 

.81 

.74 

59.63 
52.54 
43.90 

34. Anxiety  6 3.45 1.58 .28 -.82 .996 .993 .118 90% CI [.101, .135] .94 .94 77.20 
35. Worry 6 4.25 1.34 -.17 -.43 .964 .940 .228 90% CI [.212, .245] .87 .86 57.97 
36. Depression  6 2.89 1.58 .66 -.53 .995 .992 .128 90% CI [.112, .145] .95 .95 80.07 
37. Rumination  6 4.00 1.48 -.16 -.69 .986 .976 .156 90% CI [.140, .173] .91 .91 68.93 
38. Anger  

     Original model 
5 
6 

3.33 
3.40 

1.31 
1.22 

.29 

.16 
-.49 
-.30 

.986 

.887 
.973 
.812 

.155 90% CI [.133, .178] 

.332 90% CI [.316, .349] 
.86 
.84 

.85 

.83 
61.18 
55.51 

39. Sensitivity to criticism  6 4.17 1.32 -.16 -.34 .948 .913 .258 90% CI [.242, .275] .88 .88 61.83 
40. Callousness  6 2.27 1.21 1.21 1.22 .995 .991 .124 90% CI [.107, .141] .93 .93 76.67 
41. Inferiority  6 3.08 1.36 .47 -.34 .987 .978 .137 90% CI [.129, .162] .89 .89 64.67 
42. Grandiosity  6 2.91 1.28 .37 -.66 .998 .997 .053 90% CI [.035, .071] .89 .88 63.33 
43. Manipulativeness  6 2.95 1.23 .49 -.14 .954 .924 .210 90% CI [.193, .227] .86 .86 58.63 
44. Altruism  6 5.02 1.02 -.52 .61 .976 .960 .134 90% CI [.117, .151] .83 .82 53.07 
45. Empathy  

                   Original model 
5 
6 

4.83 
4.85 

1.11 
1.07 

-.41 
-.29 

.20 

.18 
.992 
.926 

.983 

.877 
.089 90% CI [.067, .113] 
.206 90% CI [.189, .222] 

.81 

.81 
.81 
.80 

53.10 
49.22 

46. Fearfulness  
     Original model 

5 
6 

3.83 
3.72 

1.17 
1.17 

.19 

.20 
-.19 
-.22 

.960 

.902 
.919 
.837 

.186 90% CI [.164, .209] 

.251 90% CI [.235, .268] 
.79 
.82 

.78 

.82 
48.26 
50.23 

47. Achievement-striving  6 5.29 1.17 -.55 -.15 .968 .947 .298 90% CI [.281, .315] .92 .92 76.12 
48. Sensitivity 

     Original model 
4 
6 

4.42 
4.29 

1.20 
.99 

-.25 
-.21 

-.19 
.45 

.995 

.860 
.985 
.766 

.052 90% CI [.018, .092] 

.139 90% CI [.122, .156] 
.64 
.70 

.61 

.68 
36.98 
25.23 

49. Risk Taking  
     Original model 

5 
6 

2.94 
3.09 

1.16 
1.13 

.35 

.19 
-.34 
-.34 

.994 

.936 
.987 
.893 

.104 90% CI [.082, .127] 

.256 90% CI [.239, .273] 
.84 
.85 

.84 

.84 
58.66 
55.13 

50. Traditionalism  6 4,54 1.07 -.28 -.11 .941 .902 .153 90% CI [.137, .170] .78 .77 41.87 
51. Intolerance  

     Revision 1 
4 
5 

3.02 
3.09 

1.07 
.97 

.31 

.21 
-.24 
-.09 

.993 

.940 
.979 
.880 

.063 90% CI [.030, .103] 

.127 90% CI [.105, .150] 
.65 
.65 

.64 

.64 
36.88 
31.44 
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     Original model 6 3.02 .93 .22 .08 .841 .734 221 90% CI [.204, .237] .71 .70 35.65 
52. Punitiveness  

     Original model 
5 
6 

4.08 
4.08 

1.35 
1.35 

-.23 
-.24 

-.55 
-.59 

.969 

.917 
.938 
.862 

.156 90% CI [.134, .179] 
223 90% CI [.207, .240] 

.81 

.83 
.81 
.83 

50.92 
51.28 

53. Dishonest-Opportunism  
     Original model 

5 
6 

3.02 
3.01 

1.24 
1.16 

.30 

.22 
-.42 
-.34 

.982 

.927 
.964 
.879 

.118 90% CI [.097, .142] 

.184 90% CI [.167, .201] 
.78 
.77 

.76 

.76 
49.22 
44.33 

54. Novelty Seeking 
     Original model 

5 
6 

5.29 
5.08 

.99 

.98 
-.52 
-.42 

.24 

.21 
.954 
.904 

.908 

.840 
.182 90% CI [.160, .205] 
211 90% CI [.195, .228] 

.77 

.79 
.77 
.79 

48.66 
46.00 

55. Aggression 6 2.64 1.25 .70 -.04 .975 .958 .160 90% CI [.144, .177] .86 .85 61.63 
56. Harm Avoidance  6 5.57 1.23 -.78 -.-5 .974 .957 .156 90% CI [.139, .173] .86 .86 61.48 
57. Vengeance   

     Original model 
5 
6 

3.03 
3.17 

1.24 
1.16 

.26 

.10 
-.62 
-.50 

.985 

.925 
.970 
.875 

.153 90% CI [.131, .176] 

.255 90% CI [.238, .272] 
.84 
.83 

.83 

.82 
58.96 
52.98 

58. Mistrust  6 3.75 1.18 .00 -.06 .958 .930 .181 90% CI [.165, .198] .86 .86 56.02 
59. Sensation Seeking  6 3.17 1.59 .32 -.90 .989 .982 .147 90% CI [.130, .164] .92 .92 57.98 
60. Good Humoured 

     Original model 
5 
6 

4.95 
4.81 

1.09 
.99 

-.59 
-.44 

.58 

.47 
.992 
.966 

.984 

.943 
.094 90% CI [.072, .118] 
.150 90% CI [.134, .167] 

.84 

.81 
.84 
.79 

56.66 
48.11 

61. Personal Disclosure  
     Original model 

5 
6 

5.86 
4.11 

.86 
1.3 

-.94 
-.18 

.89 

.45 
.985 
.911 

.970 

.851 
.151 90% CI [.113, .149] 
.305 90% CI [.289, .322] 

.87 

.88 
.87 
.88 

61.40 
61.07 

62. Honesty  6 5.61 .97 -.83 .74 .962 .937 .204 90% CI [.188, .221] .87 .86 61.48 
63. Emotion-based decision 

making  
6 5.05 1.16 -.69 .40 .963 .938 .191 90% CI [.174, .208] .86 .86 56.27 

 
64. Fairness 6 5.61 .97 1.06 .48 .975 .958 .153 90% CI [.136, .170] .85 .85 58.62 
65. Gratitude  

                      Original model 
5 
6 

2.96 
3.01 

1.33 
1.28 

.58 

.53 
-.12 
-.05 

.982 

.891 
.964 
.819 

.145 90% CI [.123, .168] 

.282 90% CI [.266, .299] 
.72 
.74 

.71 

.73 
53.62 
49.50 

66. Introspection 6 2.86 1.31 .54 -.35 .963 .938 .218 90% CI [.188, .224] .89 .89 65.15 
67. Extrospection 

(Adaptation of the 
Introspection scale for 
‘others’) 

6 3.05 1.40 .44 -.53 .969 
 

.948 .211 90% CI [.194, .228] .90 .90 66.60 
 

68. Provocativeness  6 2.23 1.23 -.25 -.49 .981 .969 .172 90% CI [.156, .189] .91 .91 72.69 
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69. Warmth  6 3.99 1.12 -.23 -.28 .984 .973 .194 90% CI [.178, .211] .91 .91 70.80 
70. Religiosity/Spirituality 6 5.12 1.10 -.42 .18 .994 .990 .140 90% CI [.123, .157] .93 .93 76.63 
71. Rudeness 6 5.19 1.11 -.70 .73 .985 .975 .091 90% CI [.075, .109] .80 .78 48.82 
72. Attention-seeking  

       Original model 
5 
6 

5.10 
5.02 

1.17 
1.17 

-.63 
-.58 

.41 

.40 
.964 
.886 

.929 

.809 
.224 90% CI [.202, .247] 
.301 90% CI [.285, .318] 

.84 

.82 
.83 
.80 

58.34 
51.18 

73. Distractibility 6 4.04 1.83 -.11 -1.10 .979 .965 .212 90% CI [.195, .229] .92 .92 73.45 
74. Insecure Attachment  6 2.52 1.06 .74 .13 .950 .916 .250 90% CI [.234, .267] .89 .88 66.02 
75. Envy 6 3.15 1.29 .13 -.67 .982 .970 .192 90% CI [.192, .209] .92 .92 71.87 
76. Indecisiveness  6 3.39 1.37 .28 -.70 .985 .976 .156 90% CI [.140, .173] .90 .89 64.85 
77. Tolerance for Ambiguity  

      Revision 1 
                    Original model 

4 
5 
6 

3.74 
3.79 
3.82 

1.09 
1.05 
1.05 

.27 

.18 

.23 

.37 

.50 

.55 

.992 

.947 

.879 

.977 

.895 

.798 

.083 90% CI [.050, .122] 

.144 90% CI [.108, .167] 

.214 90% CI [.198, .231] 

.71 

.72 

.77 

.70 

.69 

.76 

43.13 
37.18 
40.92 

Note. Rationale for item removal in each case is provided in Appendix L. Further, Appendix K shows the standardised factor loadings. SD: Standard Deviation; CFI: 
Comparative Fit Index; TLI: Tucker-Lewis Index; RMSEA: Root Mean Square Error of Approximation. 
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6.3.3 Unidimensionality 
 

Essential unidimensionality of all 77 facet scales was confirmed, as 

evident from the CFA model fit results summarised in Table 25. Specifically, out 

of the original 77 scales, 46 (59.7 per cent) demonstrated either an acceptable or 

excellent level of model fit, while the remaining 31 scales (40.3 per cent) 

required some degree of modification to achieve adequate model fit. The 

following paragraphs provide a brief summary of the modified models, with a 

more detailed summary regarding fit indices presented afterwards. 

Of the 31 modified scales, 24 scales (31.4 per cent) were modified, with a 

single item being removed due to inadequate psychometric properties. For 

example, the Eccentricity scale item (‘I am attached to conventional ways’) had a 

low and statistically non-significant factor loading (β = .010, p > .05) and it was 

therefore removed. Scales with a single item removed in each case were: Broad 

Interest in Things, Perseverance, Self-Control, Orderliness, Detail Conscious, 

Procrastination, Self-Efficacy, Eccentricity, Critical, Forgiveness, Leadership, 

Vigour, Anger, Empathy, Fearfulness, Risk Taking, Punitiveness, Dishonest-

Opportunism, Openness to Change, Vengeance, Good Humoured, Personal 

Disclosure, Gratitude, and Attention-Seeking (see Appendix L for detailed 

information on the modifications applied, including the rationale for item 

removal). 

Seven scales (9 per cent) underwent a greater level of model 

modification, with two items being removed in each case, also due to 

unsatisfactory psychometric properties. For example, two items were removed 

from the Sensitivity scale, as their factor loadings were below the recommended 

|.30| threshold. These items were: ‘I would rather work with machinery than 

with people’ (β = -.176, p < .05) and ‘I would prefer to read realistic action stories 

rather than sensitive novels’ (β = -.279. p < .05). Scales with two items removed 
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in each case included: Need for Cognition, Social Boldness, Need for Social 

Acceptance, Hedonism, Sensitivity, Intolerance, and Tolerance for Ambiguity.  

In total, 38 items were removed from the modified scales. This 

represented eight per cent of the total original number of items (i.e. 462) used to 

measure all 77 facets. Thus, following model modifications, each construct was 

measured, on average, with 5.51 items. Given that psychometric guidelines 

typically recommend testing of at least twice as many items in the stage of scale 

development compared to the number of items included in the final scale, it 

could be argued that current scales in this study were generally well constructed 

(Kline, 1993; Weiner, Schinka, & Velicer, 2012).  

A detailed examination of the fit statistics of the modified ones, revealed 

the following pattern: The CFI and TLI fit indices for all modified models 

exceeded the threshold of acceptable model fit (i.e. .90). Moreover, 73 out of 77 

scales for the CFI and 45 out of 77 scales for the TLI demonstrated excellent fit 

(i.e. .95 or above). However, the values of the RMSEA were systematically 

inflated such that RMSEA values exceeded the threshold of satisfactory fit [.060, 

.080] for most models. Specifically, the RMSEA values were inflated for 74 out of 

76 scales, ranging from .083 90% CI [.061, .107] for the Self-Efficacy scale to .298 

90% CI [.281, .315] for the Achievement-striving scale. Two exceptions included 

the Dependability scale (RMSEA = .064; 90% Cis [.047, .082]) and the Grandiosity 

scale (RMSEA = .053; 90% Cis [.035, .071]).  

The issue of systematic inflation of the RMSEA values was investigated 

further. Simulation studies examining characteristics of CFA model fit typically 

list three factors associated with inflated RMSEA values: high magnitude of 

standardised factor loadings (Hu & Bentler, 1999; McNeish, An, & Hancock, 

2017), small sample size, and low model complexity, measured by the number of 

degrees of freedom (Kenny, Kaniskan, & McCoach, 2015).  
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Explanations related to the issues of small sample size and low model 

complexity were examined, but they received limited support. The results of a 

recent simulation study conducted by Kenny et al. (2015) showed that the 

probability of obtaining RMSEA values above .050 for single-factor CFA model 

with N = 1000 and df = 20 (a condition closely matching the current models’ 

specification of N = 1089 and df = 21) was less than .001 per cent. Therefore, it 

was highly unlikely that a systematic pattern of inflated RMSEA values was 

associated with the specific combination of sample size and model complexity.   

The alternative explanation related to a high magnitude of factor loadings 

was investigated in detail and received some support. Specifically, Hu and 

Bentler (1999) and McNeish, An and Hancock (2017) examined the issue of CFA 

model fit by simulating data for a correlated three-factor CFA model with five 

indicators each. In each simulation condition, the magnitude of standardised 

factor loadings differed from .40 to .90, with the remaining CFA model 

parameters remaining constant. Under these conditions, the results revealed 

that models with standardised factor loadings in the range of .60 to .90 were 

associated with 91.3 per cent to 100 per cent probability of RMSEA values 

exceeding the .60 threshold. Importantly, models in our analysis with inflated 

RMSEA values showed the pattern of standardised factor loadings comparable in 

magnitude to that of the simulation study (see Appendix K for a summary of 

factor loadings for each model). Moreover, the models were based on a sample 

size of 1,089, which was comparable to that to that used in the simulation 

studies (N = 1,000).  

While it is acknowledged that the models analysed here were less 

complex compared to the CFA models of the aforementioned simulation studies 

(21 vs 62 df), consideration of all reviewed evidence led us to suggest that there 

is stronger support for the view that inflated RMSEA values were most likely 

associated with a high magnitude of standardised factor loadings.  
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 6.3.4 Reliability 
 

Omega reliability coefficients (McDonald, 1999) for all scales ranged 

between .64 and .95 (Mean = .85, SD = .06). Sixty-six scales (86 per cent of the 

total number of scales) showed either good [.80, .89] or excellent [.90, 1.00] 

levels of Omega reliability, with only 11 scales falling within the acceptable 

reliability band of [.60, .79], and no scale falling below the minimum acceptable 

threshold of .60. The summary of scales within different reliability bands is 

shown below in Table 26, with the Omega coefficients for the individual scales 

presented in Table 25.   

More specifically, twenty-three scales had excellent levels of reliability, 

with the scale of Depression (Wt = .95) demonstrating the highest level of 

reliability. Forty-three scales (i.e. the largest number of constructs in the list) fell 

within the good reliability band of Omega. Out of the 11 scales falling within the 

acceptable band of Omega reliability, nine scales were in the range of .70 to .79, 

whereas only two scales were in the range of .60 to .69. That is, the Sensitivity 

(Wt = .64) and Intolerance (Wt = .65) scales had the lowest levels of Omega 

reliability of all the measured constructs.  

Table 26 
Summary of the Omega coefficients  

 
Omega (wt)  
band 

Percentage of 
scales 

Number of 
scales 

[.90, 1.00] 29.9% 23 
[.80, .89] 55.8% 43 
[.70, .79] 11.7% 9 
[.60, .69] 2.6% 2 

 

Further, the Omega coefficients were highly comparable to the values of 

Cronbach’s Alpha for all scales, as indicated by a near perfect Pearson correlation 

(r = .997, p < .001) between the two reliability coefficients. This can be explained 
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by the fact that both coefficients tend to converge when factor loadings are of 

similar magnitude (Zinbarg, Revelle, Yovel, & Li, 2005). 

6.3.5 Convergent Validity 
 

Overall, all convergent validity criteria were fulfilled to a reasonably high 

degree. First, all 77 modified scales had statistically significant standardised 

factor loadings with the magnitude exceeding a minimum recommended 

threshold of |.30| (Brown, 2006). Second, the Average Variance Extracted (AVE) 

values were greater than 50 per cent for 66 out of 77 scales, meaning that 86 per 

cent of constructs in the list explained at least half of the variance in their 

respective items (see Table 25). The highest AVE value of 80.07 per cent was 

associated with the Depression scale.  

Eleven scales had AVE values below 50 per cent. Nine out of the 11 scales 

had AVE values in the range of 40 to 49 per cent: Dishonest-Opportunism (49.22 

per cent), Rudeness (48.82 per cent), Need for Cognition (48.68 per cent), Need 

for Social Acceptance (48.68 per cent), Novelty-Seeking (48.66 per cent), 

Fearfulness (48.26 per cent), Assertiveness (46.97 per cent), Tolerance for 

Ambiguity (43.13 per cent), and Traditionalism (41.87 per cent). Only two scales 

had AVE values of less than 40 per cent, including the Sensitivity (36.98 per cent) 

and the Intolerance (36.88 per cent) scales. Thus, no construct in the dataset 

explained less than approximately one third of variance in its indicators. 

To summarise, 66 scales (86 per cent of the total number of scales in the 

list) provided excellent evidence of convergent validity by satisfying all criteria. 

However, 11 aforementioned scales provided comparatively lower evidence of 

discriminant validity due to failing the AVE criterion. 

6.3.6 Discriminant Validity 
 

Examination of the disattenuated correlations revealed 33 pairs of scales 

with values greater than|.70|. Of the 33 pairs of highly correlated scales, 17 pairs 
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of scales demonstrated evidence of discriminant validity on all five criteria: i) 

Scale-scored and latent correlation < |.085|; ii) Confidence Intervals around 

latent correlation below 1.00; iii) CFA fit of a two-factor model was better than 

that of a single-factor model; iv) latent correlation < square root of AVE for both 

variables; v) constructs were qualitatively distinct as evidence by item content.  

The remaining 16 pairs of scales showed partial evidence of discriminant 

validity, varying in the degree to which the criteria for discriminant validity were 

fulfilled. This information is depicted below in Table 27, which provides a visual 

holistic summary of the extent to which discriminant validity criteria were 

fulfilled. In this table, ticks indicate fulfilled criteria while crosses indicate fully 

failed or partially failed criteria. For example, fully failing the AVE criterion means 

that both latent variables explained less variance in their own indicators than 

they did in another construct. Partially failing the AVE criterion means that in a 

pair of constructs one latent variable explained less variance in its indicators than 

it did in another latent variable.  
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Table 27 
 
A visual summary of fulfilled and unfulfilled criteria for the scales with questionable discriminant validity  
 

 

Correlated Constructs 

 

Criterion 1 Criterion 2 Criterion 3 Criterion 4 Criterion 5 

rss≤|.085| rl≤|.085| rl 95%CI<|1.00| 2-Factor model fit >        
1-Factor model fit 

  rl <�𝑨𝑨𝑨𝑨𝑨𝑨𝟏𝟏   rl <�𝑨𝑨𝑨𝑨𝑨𝑨𝟐𝟐 Conceptual 
Difference 

1. Perseverance  Self-Efficacy  
 
✓ 

 
✓ 

 
✓ 

 
✓ 

 
✓ 

 
✓ 

 
✓ 

2. Manipulativeness  Provocativeness  
 
✓ 

 
✓ 

 
✓ 

 
✓ 

 
✓ 

 
✓ 

 
✓ 

3. Affability  Warmth  
 
✓ 

 
✓ 

 
✓ 

 
✓ 

 
✓ 

 
✓ 

 
✓ 

4. Gratitude  Warmth  
 
✓ 

 
✓ 

 
✓ 

 
✓ 

 
✓ 

 
✓ 

 
✓ 

5. Rumination  Inferiority  
 
✓ 

 
✓ 

 
✓ 

 
✓ 

 
✓ 

 
✓ 

 
✓ 

6. Self-efficacy  Dependability  
 
✓ 

 
✓ 

 
✓ 

 
✓ 

 
✓ 

 
✓ 

 
✓ 

7. Callousness  Rudeness  
 
✓ 

 
✓ 

 
✓ 

 
✓ 

 
✓ 

 
X 

 
✓ 

8. Manipulativeness  Aggression  
 
✓ 

 
✓ 

 
✓ 

 
✓ 

 
✓ 

 
✓ 

 
✓ 
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9. Perseverance  Dependability  
 
✓ 

 
✓ 

 
✓ 

 
✓ 

 
✓ 

 
✓ 

 
✓ 

10. Anxiety  Depression  
 
✓ 

 
✓ 

 
✓ 

 
✓ 

 
✓ 

 
✓ 

 
✓ 

11. Assertiveness  Leadership  
 
✓ 

 
✓ 

 
✓ 

 
✓ 

 
X 

 
✓ 

 
X 

12. Optimism  Gratitude  
 
✓ 

 
✓ 

 
✓ 

 
✓ 

 
✓ 

 
✓ 

 
✓ 

13. Sociability  Affability  
 
✓ 

 
✓ 

 
✓ 

 
✓ 

 
✓ 

 
✓ 

 
✓ 

 
14. 

 
Anxiety  

 
Rumination  

 
✓ 

 
✓ 

 
✓ 

 
✓ 

 
✓ 

 
✓ 

 
✓ 

15. Manipulativeness  
Dishonest-
Opportunism  

 
✓ 

 
✓ 

 
✓ 

 
✓ 

 
✓ 

 
X 

 
✓ 

16. Creativity  Novelty Seeking  
 
✓ 

 
✓ 

 
✓ 

 
✓ 

 
X 

 
X 

 
X 

17. Procrastination  Distractibility  
 
✓ 

 
✓ 

 
✓ 

 
✓ 

 
✓ 

 
✓ 

 
✓ 

18. Altruism  Empathy  
 
✓ 

 
✓ 

 
✓ 

 
✓ 

 
X 

 
X 

 
✓ 

19. Dependability Honesty  
 
✓ 

 
✓ 

 
✓ 

 
✓ 

 
✓ 

 
X 

 
✓ 

20. Anxiety  Worry 
 
✓ 

 
✓ 

 
✓ 

 
✓ 

 
✓ 

 
X 

 
✓ 

21. Aggression  Rudeness  
 
✓ 

 
✓ 

 
✓ 

 
✓ 

 
✓ 

 
X 

 
✓ 
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22. Social Confidence  Affability  
 
✓ 

 
✓ 

 
✓ 

 
✓ 

 
X 

 
✓ 

 
✓ 

23. Rumination  
Sensitivity to 
Criticism  

 
✓ 

 
✓ 

 
✓ 

 
✓ 

 
✓ 

 
✓ 

 
✓ 

24. Depression Inferiority 
 
✓ 

 
✓ 

 
✓ 

 
✓ 

 
✓ 

 
✓ 

 
✓ 

25. Optimism  Surgency  
 
✓ 

 
✓ 

 
✓ 

 
✓ 

 
✓ 

 
X 

 
X 

26. Worry  Rumination  
 
✓ 

 
✓ 

 
✓ 

 
✓ 

 
X 

 
✓ 

 
✓ 

27. Social Confidence  Leadership  
 
✓ 

 
✓ 

 
✓ 

 
✓ 

 
✓ 

 
X 

 
✓ 

28. Optimism  Depression  
 
✓ 

 
✓ 

 
✓ 

 
✓ 

 
✓ 

 
✓ 

 
✓ 

29. Aesthetics  Sensitivity  
 
✓ 

 
✓ 

 
✓ 

 
✓ 

 
X 

 
X 

 
X 

 
30. 

 
Affability 

 
Social Boldness  

 
✓ 

 
✓ 

 
✓ 

 
✓ 

 
✓ 

 
✓ 

 
✓ 

31. Aggression  Provocativeness  
 
✓ 

 
✓ 

 
✓ 

 
✓ 

 
X 

 
✓ 

 
✓ 

32. Provocativeness  Rudeness  
 
✓ 

 
X 

 
✓ 

 
✓ 

 
X 

 
X 

 
✓ 

33. Social Confidence  Social Boldness  
 
✓ 

 
✓ 

 
✓ 

 
✓ 

 
X 

 
X 

 
✓ 

                  Note. Ticks indicate fulfilled criteria, while crosses indicate failed or partially failed criteria 
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First, note that all 16 pairs of scales fully satisfied two criteria: 95 per cent 

Confidence Intervals around their latent correlation values did not include |1.00| 

and a two-factor CFA model demonstrated a better fit than a single-factor model 

in each case (see Table 28, which provides summary of exact statistical details). 

Of note, similar to the previous results regarding the CFA model fit, in most cases 

the RMSEA values were inflated. Again, the same argument applies that the 

systematic inflation of the RMSEA values was most likely spurious and related to 

a pattern of high standardised factor loadings in each model. The 16 pairs of 

scales only varied in the degree to which they fulfilled the remaining three 

criteria: corrected scale-scored and latent correlations of less than |.85|; latent 

correlations smaller than the Average Variance Extracted of each variable; and 

the conceptual difference between each pair of scales.  

Of these 16 pairs of scales, twelve pairs fulfilled all criteria, except for 

either partially or fully failing the AVE criterion (see Table 27 and Table 28). 

Overall, all twelve pairs of scales were judged to be discriminately valid by the 

panel. This process is demonstrated below by considering an example of the 

Callousness and Rudeness scales. Note that the same logic for judging 

discriminant validity was applied for the remaining 11 pairs of scales, which were 

not shown here to avoid repetition. These included Dependability and Honesty; 

Manipulativeness and Dishonest-Opportunism; Anxiety and Worry; Aggression 

and Rudeness; Social Confidence and Affability; Worry and Rumination; Social 

Confidence and Leadership; Aggression and Provocativeness; Altruism and 

Empathy; Social Confidence and Social Boldness; Provocativeness and 

Rudeness60.  

Analysis of item content of the Callousness and Rudeness scales revealed 

a conceptual distinction between the two scales, despite some degree of 

 
60 Note, latent correlation between the Provocativeness scale and the Rudeness scale was .86, 
which only marginally exceeded the threshold of |.85| 
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similarity. The Callousness scale measured one’s tendency to be insensitive to 

and disregard others’ feelings, exemplified by the item: ‘I really do not care if I 

make other people suffer’. The scale of Rudeness measured the extent to which 

an individual lacks manners and disrespects social norms, exemplified by the 

item: ‘I do not apologise when I come in late’. The panel concluded that the 

distinction lay in the fact that rude individuals, unlike their callous counterparts, 

are not necessarily insensitive to others’ feelings but may act uncivil on purpose. 

This distinction is reflected in research, showing that rude behaviour tends to be 

situation-specific, frequently resulting from interpersonal conflict (Johnson & 

Indvik, 2001). In contrast, Lee, Klaver, Hart, Moretti and Douglas (2009) have 

shown that callousness manifests itself independently of context. 

In addition, the statistical fit of a two-factor model (CFI = .991; TLI = .989;               

RMSEA = .068 90% CIs [.061, .076]) was noticeably better than that of a single-

factor model (CFI = .948; TLI = .937; RMSEA = .167 90% CIs [.160, .174]). This 

provided statistical evidence to suggest that the two constructs were probably 

distinct. Thus, considering both strands of evidence in combination with the fact 

that the pair of scales satisfied all the remaining criteria of discriminant validity, 

the collective panel decision was to retain both constructs as distinct.  
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Table 28  

Single and two-factor model fit, latent correlations, and square root of AVE for pairs of latent variables with rank-ordered corrected correlations greater 
than .70  

 

 
Single-factor model 

 
Two-factor model 

 

Correlated Constructs 
 

 

rss 

 

CFI 

 

TLI 

 

RMSEA 

 

CFI TLI  RMSEA rl  95%CI �𝑨𝑨𝑨𝑨𝑨𝑨𝟏𝟏 �𝑨𝑨𝑨𝑨𝑨𝑨𝟐𝟐 

1. Perseverance  Self-Efficacy  .71 .924 
 

.902 
.253 90% CI 
[.245, .262] 

 
.987 

 
.982 

.107 90% CI 
[.099, .116] 

 
.72 [.70,.74] .85 .85 

2. Manipulativeness  Provocativeness  .71 .897 
 

.874 
.194 90% CI 
[.187, .201] 

 
.957 

 
.947 

.126 90% CI 
[.119, .133] 

 
.73 [.69,.77] .77 .85 

3. Affability  Warmth  .71 .902 
 

.880 
.238 90% CI 
[.231, .245] 

 
.965 

 
.957 

.143 90% CI 
[.137, .150] 

 
.73 [.69,.77] .85 .84 

4. Gratitude  Warmth  .71 .918 
 

.898 
.217 90% CI 
[.209, .225] 

 
.976 

 
.970 

.118 90% CI 
[.111, .126] 

 
.69 [.65,.73] .73 .84 

5. Rumination  Inferiority  .72 .901 
 

.879 
.210 90% CI 
[.203, .217] 

 
.985 

 
.981 

.084 90% CI 
[.077, .091] 

 
.73 [.69,.77] .83 .80 

6. Self-efficacy  Dependability  .72 .924 
 

.905 
.217 90% CI 
[.209, .225] 

 
.991 

 
.988 

.077 90% CI 
[.069, .085] 

 
.74 [.72,.76] .85 .82 

7. Callousness  Rudeness  .72 
 

.948 
 

.937 
.167 90% CI 
[.160, .174] 

 
.991 

 
.989 

.068 90% CI 
[.061, .076] 

 
.75 [.71,.79] .88 .70 

8. Manipulativeness  Aggression  .72 .885 
 

.859 
.184 90% CI 
[.177, .191] 

 
.954 

 
.943 

.117 90% CI 
[.110, .124] 

 
.74 [.70,.78] .77 .79 
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9. Perseverance  Dependability  .72 .918 
 

.897 
.241 90% CI 
[.233, .248] 

 
.988 

 
.984 

.094 90% CI 
[.086, .102] 

 
.75 [.73,.77] .85 .82 

10. Anxiety  Depression  .73 .948 
 

.936 
.214 90% CI 
[.207, .221] 

 
.995 

 
.993 

.068 90% CI 
[.061, .076] 

 
.76 [.74,.78] .88 .90 

11. Assertiveness  Leadership  .73 
 

.851 
 

.813 
.174 90% CI 
[.167, .182] 

 
.932 

 
.913 

.119 90% CI 
[.111, .127] 

 
.72 [.68,.76] .69 .72 

12. Optimism  Gratitude  .73 .913 
 

.891 
.213 90% CI 
[.206, .221] 

 
.969 

 
.960 

.129 90% CI 
[.121, .137] 

 
.72 [.68,.76] .84 .73 

13. Sociability  Affability  .73 .890 
 

.865 
.223 90% CI 
[.216, .230] 

 
.954 

 
.943 

.145 90% CI 
[.138, .152] 

 
.73 [.69,.77] .73 .85 

 
14. 

 
Anxiety  

 
Rumination  

 
.73 .938 

 
.925 

.203 90% CI 
[.197, .210] 

 
.988 

 
.985 

.091 90% CI 
[.084, .098] 

 
.75 [.71,.79] 

 
.88 

 
.83 

15. Manipulativeness  
Dishonest-
Opportunism  .74 

 
.896 

 
.870 

.173 90% CI 
[.166, .181] 

 
.962 

 
.951 

.106 90% CI 
[.098, .114] 

 
.75 [.71,.79] .77 .70 

16. Creativity  Novelty Seeking  .74 
 

.877 
 

.847 
.203 90% CI 
[.195, .210] 

 
.923 

 
.902 

.162 90% CI 
[.154, .170] 

 
.77 [.75,.79] .76 .70 

17. Procrastination  Distractibility  .74 .927 
 

.909 
.225 90% CI 
[.218, .233] 

 
.984 

 
.979 

.107 90% CI 
[.099, .115] 

 
.76 [.74,.78] .83 .86 

18. Altruism  Empathy  .76 
 

.840 
 

.800 
.194 90% CI 
[.187, .202] 

 
.929 

 
.909 

.131 90% CI 
[.124, .139] 

 
.75 [.71,.79] .73 .73 

19. Dependability Honesty  .76 
 

.920 
 

.902 
.190 90% CI 
[.183, .196] 

 
.964 

 
.955 

.128 90% CI 
[.121, .135] 

 
.81 [.79,.83] .82 .78 

20. Anxiety  Worry .76 
 

.933 
 

.918 
.212 90% CI 
[.205, .218] 

 
.980 

 
.976 

.115 90% CI 
[.109, .123] 

 
.79 [.77,.81] .88 .76 

21. Aggression  Rudeness  .76 
 

.907 
 

.886 
157 90% CI 
[.150, .164] 

 
.952 

 
.940 

.114 90% CI 
[.107, .121] 

 
.79 [.77,.81] .79 .70 

22. Social Confidence  Affability  .77 
 

.897 
 

.874 
.245 90% CI 
[.238, .252] 

 
.934 

 
.918 

.197 90% CI 
[.191, .204] 

 
.82 [.80,.84] .79 .85 
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23. Rumination  
Sensitivity to 
Criticism  .78 .901 

 
.879 

.206 90% CI 
[.199, .213] 

 
.961 

 
.951 

.130 90% CI 
[.123, .137] 

 
.76 [.74,.78] .83 .79 

24. Depression Inferiority .78 .940 
 

.926 
.206 90% CI 
[.199, .212] 

 
.980 

 
.975 

.120 90% CI 
[.113, .127] 

 
.80 [.78,.82] .90 .80 

25. Optimism  Surgency  .79 
 

.917 
 

.899 
.218 90% CI 
[.212, .225] 

 
.954 

 
.943 

.165 90% CI 
[.158, .172] 

 
.80 [.78,.82] .84 .78 

26. Worry  Rumination  .79 
 

.927 
 

.911 
.185 90% CI 
[.178, .192] 

 
.970 

 
.962 

.120 90% CI 
[.113, .127] 

 
.80 [.78,.82] .76 .83 

27. Social Confidence  Leadership  .80 
 

.895 
 

.869 
.208 90% CI 
[.212, .225] 

 
.930 

 
.911 

.172 90% CI 
[.164, .179] 

 
.78 [.76,.80] .79 .72 

28*. Optimism  Depression  .80 
 

.933 
 

.918 
.227 90% CI 
[.212, .225] 

 
.947 

 
.934 

.203 90% CI 
[.196, .210] 

 
.80 [.78,.82] .84 .90 

29. Aesthetics  Sensitivity  .81 
 

.931 
 

.912 
.122 90% CI 
[.114, .131] 

 
.952 

 
.936 

.104 90% CI 
[.095, .113] 

 
.81 [.77,.85] .71 .61 

 
30. 

 
Affability 

 
Social Boldness  

 
.82 .925 

 
.903 

.234 90% CI 
[.225, .242] 

 
.959 

 
.946 

.175 90% CI 
[.167, .184] 

 
.81 [.79,.83] 

 
.85 

 
.82 

31. Aggression  Provocativeness  .82 
 

.938 
 

.925 
.160 90% CI 
[.153, .167] 

 
.966 

 
.957 

.120 90% CI 
[.113, .127] 

 
.85[ .83,.87] .79 .85 

32. Provocativeness  Rudeness  .85 
 

.950 
 

.939 
.133 90% CI 
[.127, .140] 

 
.975 

 
.969 

.096 90% CI 
[.089, .103] 

 
.86[ .84,.88] .85 .69 

33. Social Confidence  Social Boldness  .85 
 

.917 
 

.893 
.232 90% CI 
[.212, .225] 

 
.946 

 
.929 

.189 90% CI 
[.180, .198] 

 
.83[ .81,.85] .79 .82 

Note. Absolute correlation values shown; rss refers to scale-scored correlations; rl refers to latent correlations. Latent correlations are reported with 95% CIs in squared 
brackets. All correlations were significant at p < .001. Originally, the only negative correlation was between the Optimism and Depression scale (scale-scored r = -.80, p < .001; 
latent variables’ r = -.80, p < .001). �𝐴𝐴𝐴𝐴𝐴𝐴1

 refers to constructs in the first column; �𝐴𝐴𝐴𝐴𝐴𝐴2
 refers to constructs in the second column. Square root AVE values and correlations 

above their respective thresholds are shown in bold. Constructs that failed some of the statistical discriminant validity criteria are in bold.  
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Next, out of 16 pairs of scales with questionable discriminant validity, 

four pairs of scales either partially or fully failed the AVE criterion, and they could 

also not be distinguished on a conceptual level. Consequently, each of these 

pairs of scales was collapsed into a single construct. Following are details on their 

conceptual similarity, and CFA fit of their respective single factor models. 

Further, side-by-side definitions of the collapsed constructs can be seen in Table 

29. 

The Optimism scale and the Surgency scale measured the extent to which 

an individual is prone to experience positive emotions. This is exemplified by 

their respective items, Optimism: ‘I look on the bright side’ and Surgency: ‘I laugh 

my way through’. The collapsed scale was labelled Surgency by the panel, as, 

compared to Optimism, it provided a closer reflection of the item content.  

Initially, a single-factor model demonstrated misfit (CFI = .917; TLI = .899;            

RMSEA = .218 90% CIs [.212, .225]), and the model was therefore modified. 

Based on the greatest value of the modification indices, a single item was 

removed (Surgency: Item 4) and the resultant single-factor model demonstrated 

an acceptable level of fit (CFI = .936; TLI = .920; RMSEA = .194 90% CIs [.186, 

.201]). 

The Assertiveness scale and Leadership scale measured one’s tendency to 

assert oneself in a social context, be unafraid to speak one’s mind, and dominate 

social situations. This is exemplified by the following respective items in the 

Leadership and Assertiveness constructs: 'When people do not see things my 

way, I can usually persuade them’ and ‘I normally insist that my point of view is 

heard’. After collapsing both scales, all three panel members preferred the 

Assertiveness label, as, compared to Leadership, it provided a closer reflection of 

the item content.  

Initially, a single-factor model showed misfit (CFI = .851; TLI = .813; 

RMSEA = .174 90% CIs [.167, .182]), and the model was modified in the following 



 

209 
 

way. Guided by the largest values of the modification indices, removal of three 

Assertiveness items (5, 3, and 4) resulted in the final single-factor model, 

showing adequate fit (CFI = .938; TLI = .913; RMSEA = .135 90% CI [.166, .181]). 
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Table 29 
 
Definitions of highly correlated constructs 
 

Correlated constructs and their definitions 

1.  Perseverance: the propensity to continue with and finish a 
task despite pitfalls 

Self-Efficacy: the self-perception of being taking competent, 
efficient and effective when performing tasks 

2.  Manipulativeness: the propensity to use flattery and 
manipulation to get ahead 

Provocativeness: the propensity to deliberately make someone 
annoyed or angry 

3.  Affability: the propensity to exhibit friendliness when 
approaching or interacting with others   

Warmth: the quality of being affectionate and kind that makes 
others feel comfortable and at ease in the presence of oneself   

4.  Gratitude: the propensity to be thankful and grateful Warmth: the quality of being affectionate and kind that makes 
others feel comfortable 

5.  Rumination: the extent to which one tends to think or worry 
excessively about past events and actions   

Inferiority: the attribute of feeling less capable than other people 

6.  Self-efficacy: The Self-perception of being taking competent, 
efficient and effective when performing tasks 

Dependability: the quality of being reliable and responsible 

7.  Callousness: the extent to which one is insensitive and 
indifferent towards others 

Rudeness: the extent to which an individual lacks manners and 
disrespects social norms and rules 
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8.  Manipulativeness: the propensity to use flattery and 
manipulation to get ahead 

Aggression: the propensity to be cruel, and to use physical 
aggression and violence 

9.  Perseverance: the propensity to continue with and finish a 
task despite pitfalls 

Dependability: the quality of being reliable and responsible 

10.  Anxiety: the tendency to feel nervous, worried, jittery, and 
tense 

Depression: the proneness propensity to feel dismal, worthless, 
dissatisfied, and socially withdrawn 

11.  Assertiveness: the capacity to exhibit an insistent and 
forceful behaviour when interacting with others  

Leadership: the quality of feeling comfortable when giving 
directions, taking decisions, convincing others, and enjoying to be in 
a position of power 

12.  Optimism: the extent to which one feels optimistic, happy 
and satisfied with their live and future 

Gratitude: the propensity to be thankful and grateful 

13.  Sociability: the extent to which an individual enjoys around 
other people 

Affability: the propensity to exhibit friendliness when approaching 
or interacting with others   

14.  Anxiety: the tendency to feel nervous, worried, jittery, and 
tense 

Rumination: the extent to which one tends to think or worry 
excessively about past events and actions 

15.  Manipulativeness: the propensity to use flattery and 
manipulation to get ahead 

Dishonest-Opportunism: being unprincipled and wanting to take 
advantage of situations 
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16.  Creativity: the attribute of coming up with new ideas, and 
being able to solve problems by using original methods  

Novelty Seeking: the quality of being open to new ways of doings 
things, and the willingness to participate in new rather than familiar 
activities 

17.  Procrastination: the tendency to postpone and delay 
beginning of the task 

Distractibility: the extent to which one’s attention is easily drawn 
away from a task at hand 

18.  Altruism: the quality of helping others entirely out of good 
will and without expecting anything in return   

Empathy: the characteristic of trying to feel other’s pain, problems 
and concerns 

19.  Dependability: the quality of being reliable and responsible Honesty: the quality of being truthful, sincere and keeping promises 

20.  Anxiety: the tendency to feel nervous, worried, jittery, and 
tense 

Worry: the tendency to feel uncertain about and concerned with 
future events 

21.  Aggression: the propensity to be cruel, and to use physical 
aggression and violence 

Rudeness: the extent to which an individual lacks manners and 
disrespects social norms and rules 

22.  Social confidence: the ability to interact with and speak to a 
large group of people with ease 

Affability: the propensity to exhibit friendliness when approaching 
or interacting with others 

23.  Rumination: the extent to which one tends to think or worry 
excessively about past events and actions   

Sensitivity to Criticism: the extent to which one is affected by 
criticism, teasing and being ridiculed 

24.  Depression: the proneness propensity to feel dismal, 
worthless, dissatisfied, and socially withdrawn 

Inferiority: the attribute of feeling less capable than other people 
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25.  Optimism: the extent to which one feels optimistic, happy 
and satisfied with their lives and future 

Surgency: the tendency to experience positive affect, joy and 
happiness 

26.  Worry: the tendency to feel uncertain about and concerned 
with future events 

Rumination: the extent to which one tends to think or worry 
excessively about past events and actions   

27.  Social Confidence: the ability to interact with and speak to a 
large group of people with ease  

Leadership: the quality of feeling comfortable when giving 
directions, taking decisions, convincing others, and enjoying to be in 
a position of power 

28.  Optimism: the extent to which one feels optimistic, happy 
and satisfied with their live and future 

Depression: the proneness propensity to feel dismal, worthless, 
dissatisfied, and socially withdrawn 

29.  Aesthetics: Liking of artistic and aesthetic activities such as 
ballet, music and art 

Sensitivity: the enjoyment of aesthetic activities such as reading 
novels and seeing artwork 

30.  Affability: the propensity to exhibit friendliness when 
approaching or interacting with others   

Social Boldness: the characteristic of feeling comfortable to initiate 
social interactions, i.e. approach others first and start a 
conversation 

31.  Aggression: the propensity to be cruel, and to use physical 
aggression and violence 

Provocativeness: the propensity to deliberately make someone 
annoyed or angry 

32.  Provocativeness: the propensity to deliberately make 
someone annoyed or angry 

Rudeness: the extent to which an individual lacks manners and 
disrespects social norms and rules 
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33.  Social Confidence: the ability to interact with and speak to a 
large group of people with ease and the ability to resolve 
complex social situations 

Social Boldness: the characteristic of feeling comfortable to initiate 
social interactions, i.e. approach others first and start a 
conversation  

 Note. Constructs considered conceptually indistinguishable by the panel are in bold. 
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The scale of Creativity and the scale of Novelty-seeking measured one’s 

tendency to enjoy new ideas and prefer novelty. This is exemplified by the 

following Creativity and Novelty-Seeking items: ‘I am able to come up with new 

and different ideas’ and ‘I like to visit new places’. The collapsed scale was 

labelled Novelty-Seeking.  

A single-factor model demonstrated misfit (CFI = .877; TLI = .847; RMSEA 

= .203 90% CIs [.195, .210]), and hence the model was modified. Guided by the 

largest values of modification indices, removal of two Novelty-Seeking items (4 

and 5) resulted in the final single-factor model, showing acceptable level of fit 

(CFI = .925; TLI = .900; RMSEA = .186 90% CI [.177, .196]). 

The Aesthetics scale and the Sensitivity scale measured an individual’s 

propensity towards appreciating art and nature. This is exemplified by the 

following respective Aesthetics and Sensitivity items: ‘I enjoy the beauty of 

nature’ and ‘sometimes I feel deeply moved by works of art’. The collapsed scale 

was labelled Aesthetics by the panel. The CFA fit of a single-factor model (CFI = 

.931; TLI = .912; RMSEA = .122 90% CI [.114, .131]) was overall acceptable.  

Following discriminant validity analysis, the facet list was reduced from 

77 scales to 73 scales. These are summarised in Appendix M together with their 

items and their respective standardised factor loadings. The psychometric 

properties of the new scales were evaluated and are summarised below 

(Appendix N provides a summary of the final list of constructs and their 

psychometric properties). Overall, psychometric properties of the combined 

scales were adequate. Descriptive statistics of these scales were comparable to 

the rest of the scales in the list (Aesthetics: Mean = 4.95, SD = .97; Assertiveness: 

Mean = 4.65, SD = 1.02; Surgency: Mean = 4.89, SD = 1.20; Novelty-Seeking: 

Mean = 4.93, SD = 1.01). The four scales were approximately normally 

distributed, as their values of skewness and kurtosis were in the range of |2.00| 

(Aesthetics: Skewness = -.44, Kurtosis = .30; Assertiveness: Skewness = -.44, 
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Kurtosis = .30; Surgency: Skewness = -.77, Kurtosis = .45; Novelty-Seeking: 

Skewness = -.53, Kurtosis = .53).  

As mentioned above, each scale demonstrated acceptable levels of CFA 

model fit. Reliability of each scale was good (Aesthetics: Wt = .83, a = .84; 

Assertiveness: Wt = .83, a = .83; Novelty-Seeking: Wt = .87, a = .87), with the 

Surgency scale demonstrating an excellent level of reliability (wt = .92, a = .92). 

Notably, the reliability coefficients of the combined scales were higher when 

compared to the original scales. This was expected, as McDonald’s Omega tends 

to rise as the number of items increases.  

Finally, compared to the original models, the AVE values of the new 

scales decreased slightly, meaning that latent factors in the new models 

explained, on average, a lower percentage of variance in their respective items. 

Note that the scales of Aesthetics and Assertiveness had AVE values of 41.15 per 

cent and 43.45 per cent respectively, with both falling lower than the 

recommended threshold of 50 per cent. The AVE value for the scale of Surgency 

(58.87 per cent) was above the aforementioned threshold of 50 per cent, while 

the scale of Novelty-Seeking had an AVE value equal to the value of the 

threshold.   

6.4 Discussion  
 

The aim of this study was to provide examination of the psychometric 

properties of 77 personality facets complied in Study 1. In short, the results have 

shown that, with minor modifications, all 77 scales have satisfactory evidence of 

essential unidimensionality, reliability, and convergent validity. However, 

examination of discriminant validity showed that four pairs of scales (Aesthetics 

and Sensitivity; Leadership and Assertiveness; Optimism and Surgency; and 

Novelty-Seeking and Creativity) lacked evidence of discriminant validity. Review 

of these cases by the panel led to collapsing each pair of facet scales into four 

individual constructs, labelled: Aesthetics, Assertiveness, Surgency, and Novelty-
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Seeking. Thus, the final list comprised a total of 73 personality facets with 

generally good psychometric properties (see Appendix N). Note that this 

subsection is focused on providing a brief discussion of the psychometric and 

methodological issues utilised in the evaluation of the facet list. Issues pertaining 

to theoretical and practical contributions of the taxonomy are the subject of the 

next General Discussion chapter.  

There are a number of methodological and statistical points to address. 

First, psychometric examination of the final list of 73 unidimensional personality 

facets showed a degree of variability in the quality of psychometric properties 

among the scales. Although statistical fit of all final models was at least 

adequate, the scales generally varied in the degree to which other metrics were 

fulfilled. For example, the scale of Dependability had the best overall 

psychometric properties with good CFA model fit (CFI = .997; TLI = .996; RMSEA = 

.064 90% CI [.047,.082]), excellent level of reliability (Wt = .90) and the AVE 

(67.37 per cent). In contrast, with the exception of good CFA model fit (CFI = 

.993; TLI = .979; RMSEA = .063 90% CI [.030,.103]), the scale of Intolerance had 

the lowest levels of reliability (Wt = .65) and AVE (36.88 per cent) of all scales. 

Indeed, such levels of reliability and AVE are considered poor by modern 

standards (George & Mallery, 2003; Nunnally &Bernstein, 1994b).  

Indeed, the fact that there is a definite need for further improvement is 

an unequivocal testament that the current taxonomy of facet scales is a ‘work in 

progress’, and, arguably, it will always remain that way. Hence, it is noted that at 

this moment in time one potential venue for future research is to improve the 

scale of Intolerance. Likewise, this point extends towards improving a number of 

other scales in the taxonomy, which have lower than recommended AVE 

percentages (i.e. < 50 per cent). Specifically, these scales include Aesthetics 

(41.15 per cent), Traditionalism (41.87 per cent), Tolerance for Ambiguity (43.13 

per cent), Assertiveness (43.45 per cent), Self-control (45.18 per cent), 
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Fearfulness (48.26 per cent), Need for Cognition (48.68 per cent), Need for Social 

Acceptance (48.68 per cent), Rudeness (48.82 per cent), Dishonest-Opportunism 

(49.22 per cent). 

The goal of improving such facets can be accomplished in a number of 

ways, including a) the addition of new items with good psychometric properties; 

or b) replacement of extant items with lower psychometric properties by 

alternative items with high psychometric properties; or by some combination of 

these two options. Specifically, high psychometric properties for individual items 

are characterised by large (>.70) and statistically significant standardised factor 

loadings (p < .05), and an R2 greater than .50 for each item.  

Further, more advanced metrics for assessing the quality of individual 

items may include calculation of the discrimination (ai) and difficulty parameters 

(bi) available by fitting non-linear factor analytic models (see the 2PL Graded 

Response Model (GRM) Samejima (1969, 1997) as an example)61. The logic of 

fitting such a model is based on the reasoning that the relationship between a 

latent factor and its items, scored on an ordinal level scale, is non-linear and 

probabilistic rather than linear (Emberson & Riese, 2000). Thus, the 2PL Graded 

Response Model (GRM) provides additional useful information about each item 

by, first, calculating a discrimination parameter, which shows how well each item 

can differentiate among the respondents. Second, the model adds further 

information about each item by calculating n-1 difficulty parameters per item 

(with n being the number of response categories), where each difficulty 

coefficient represents a trait level above which an individual has a 50 per cent 

chance of responding. It is important to note that the 2PL GRM is used here only 

as an example, and the interested reader is referred to Embretson and Riese 

(2000). In their book, they provide a clear introductory summary of alternative 

non-linear factor analytic models. Finally, when making improvements to the 

 
61 These metrics have not been evaluated in this thesis due to the project’s time constraints. 
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scales and items, it is also crucial to consult psychological theory wherever it 

exists. 

Second, we used a set of psychometric criteria to examine discriminant 

validity of highly-correlated scales. However, it is acknowledged that 

interpretation of the discriminant validity information was, to some degree, 

subjective. Although it is possible that independent personality experts could 

have interpreted current evidence differently, the author would like to 

emphasise that the process of conducting the discriminant validity analysis in this 

study was methodologically robust. First, the panel considered a combination of 

four statistical criteria together with item-level content analysis of each scale, 

which collectively provided a reasonably large amount of relevant information 

for decision making. Second, each decision was made by the panel of three 

personality experts and was based on a majority vote, with around 80 per cent of 

decisions being consensual. This allowed more well-informed decisions to be 

taken and reduced the bias associated with using the judgement of a single 

expert.  

Despite the methodological rigour used in this process, the author 

acknowledges the potential advantages associated with using a greater number 

of experts in the panel. However, a collective decision was taken in the early 

stages of this thesis to use a team of only three personality experts based on the 

reasoning that an attempt to use a larger panel of experts would be impractical 

due to delayed communication, which could substantially slow down project 

completion. Nonetheless, the author encourages independent psychologists and 

psychometricians to provide their own interpretations and critique of each part 

of the analysis, as it is hoped that such independent reassessment will help to 

refine and improve the list of facets in the future. 

Third, self-report ratings of personality are common in research due to 

the advantages associated with providing a cost-effective solution to collecting 
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large amounts of data. However, self-ratings may not be the most optimal 

methodology for measuring every personality facet (e.g. Connelly & Ones, 2010; 

McCrae, & Weiss, 2007; Mount, Barrick, & Strauss, 1994; Oh, Wang, & Mount, 

2011). Specifically, socio-analytic theory (Hogan, 1996) postulates that self-

ratings of personality are most suited to measuring ‘covert’ or ‘inner personality’, 

i.e. the aspects of personality related to internal states, emotions, and thoughts. 

This is due to the fact that individuals tend to have more detailed information 

about their own internal states, and, as such, information may not be easily 

visible to independent observers (e.g. Borkenau, Brecke, Mottig, & Paelecke, 

2009; Carlson, Vazire, & Oltmanns, 2013; Spain, Eaton, & Funder, 2000; Vazire, 

2010). Examples of ‘inner personality’ facets include envy and rumination. In 

contrast, observer ratings tend to produce more accurate measurements of 

overt or ‘outer personality’, which represents personality characteristics, which 

can generally be observed by others, e.g. Social Boldness, Aggression, and 

Sensation62 (e.g. Carlson et al., 2013; Connelly & Hulsheger, 2012; John & Robins, 

1994; Kolar, Funder, & Colvin, 1996; Smith et al., 2008; Vazire & Gosling, 2004). 

 While the author acknowledges that the use of observer-ratings for 

measuring the facets of ‘outer personality’ could methodologically be a useful 

alternative, the self-report methodology used in this study still resulted in 

producing good psychometric properties for nearly all the scales. Furthermore, 

such a methodology was the only practical solution in terms of the time and 

resources available for collecting a sufficient amount of data to conduct a 

thorough psychometric evaluation for each scale. Still, the author contends that 

future studies may use observer-ratings to test the factorial structure of facets in 

the current classification that represent ‘outer personality’ (e.g. Affability, 

Dishonest-Opportunism, and Risk-Taking). Importantly, such cross-validation 

 
62 Note that some researchers such as Yuri Allik argue that discrepancy in self versus others’ 
ratings of personality represents a method artefact, caused by unsystematic factors such as 
measurement error (e.g. Allik, Realo, Mõttus, & Kuppens, 2010) 
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through the use of different methodologies would be useful for either supporting 

or challenging the psychometric properties of the scales from the list.
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Chapter 7: General Discussion  
 
 The purpose of this thesis was to develop an exhaustive taxonomy of 

personality facets. To re-iterate this was accomplished in two major steps. In 

Study 1, qualitative item-level review of over 500 personality scales was 

conducted to compile a list of 77 unique facets. In Study 2, we empirically tested 

the proposed taxonomy and reduced the list of facets to a final number of 73. 

While respective discussion sections of both studies focused on more 

methodological issues, this Chapter intends to provide a more holistic general 

discussion with regards to the new taxonomy. Specifically, the new taxonomy is 

discussed in terms of its conceptual coverage of the personality sphere in 

comparison to other hierarchical and integrative models of personality. 

Importantly, we also discuss that addition of extra facets within the current 

taxonomy also has practical value, especially in terms of predicting real life 

outcomes outside of the Five-Factor space. 

 The discussion section continues to cover a set of benefits of the new 

taxonomy in comparison to other competing models, including such issues as its 

flexibility of operationalising higher-order constructs; its discriminant validity 

advantages and convenience of use; and potential use of the taxonomy in 

industrial settings as a sifting tool during recruitment. Despite a number of 

advantages of associated with the new taxonomy, we also discuss some of its 

limitations, as to provide an account of areas that require improvement (e.g. still 

missing facets and universality of the taxonomy). Next, we identify a set of future 

research directions related to the need for cross-validation, developing 

methodology for finding missing elements; potentially developing a new 

hierarchical model of personality; and we also call for more theoretical 

developments, especially for less common facets (e.g. provocativeness). Finally, 

this chapter concludes with a brief summary of contributions of this thesis, and it 

provides some concluding remarks.  
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7.1 Comparing facet coverage of the current taxonomy against the FFM and 
SAPA 
 

From a taxonomic point of view, compared to many personality models in 

the literature, the current list of facets represents a more exhaustive 

classification of unidimensional personality characteristics. This is demonstrated 

next by comparing phenotypical coverage of the current taxonomy, which 

includes 73 personality facets, versus the FFM and the SAPA list of facets. The 

FFM (Costa & McCrae, 1992a) was chosen because it is a dominant hierarchical 

model of personality, which is based on 30 personality facets. The SAPA was 

selected as it represents a more modern integrative model of personality, which 

includes 27 personality facets (Condon, 2018; Condon & Revelle, 2015). 

A side-by-side comparison between the facets from the current 

taxonomy and the FFM is shown in Table 30. A similar comparison against the 

SAPA facets is provided in Table 31. In both tables we matched personality facets 

to demonstrate that the current taxonomy does not only have facets directly 

corresponding to those of the FFM and SAPA, but that it also provides a list of 

conceptually unique scales that go beyond phenotypical coverage of both 

competing models of personality. From both tables it is evident that the current 

taxonomy has more than a double number of facets compared to the FFM and 

SAPA. Specifically, the current taxonomy has 43 and 46 unique facets in 

comparison to the FFM and the SAPA respectively. Some examples of 

phenotypically unique personality facets unrepresented by either the FFM or the 

SAPA include Vengeance, Manipulativeness, Tolerance for Ambiguity, Need for 

Cognition, Religiosity, Envy, Distractibility, Indecisiveness, Risk Taking, Fairness 

and Gratitude.    

Table 30  

Direct item-level mapping of personality facets of the FFM onto current 

taxonomy 
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The FFM Current taxonomy 
Neuroticism  

Anxiety  Anxiety 
Hostility  Aggression 
Depression  Depression 
Self-consciousness  Sensitivity to criticism 
Impulsiveness  Impetuousness 
Vulnerability  Social Dependence 

Extraversion  
Warmth  Warmth 
Gregariousness  Sociability 
Assertiveness  Assertiveness 
Activity  Vigour 
Excitement-Seeking  Sensation Seeking 
Positive Emotions  Surgency 

Openness-to-Experience  
Fantasy  Fantasy 
Aesthetics Aesthetics 
Feelings Introspection 
Actions  Novelty Seeking 
Ideas  Abstract Intellectual Curiosity 
Values  Traditionalism 

Agreeableness  
Trust  Mistrust (reverse-keyed scale) 
Straightforwardness  Honesty 
Altruism  Altruism 
Compliance  Anger 
Modesty  Grandiosity 
Tender-mindedness Callousness 

Conscientiousness  
Competence  Self-Efficacy 
Order  Orderliness 
Dutifulness Dependability 
Achievement-Striving  Achievement-striving 
Self-Discipline  Self-control 
Deliberation  Planfulness 

Unique personality facets represented as part of the taxonomy 
 Tolerance for Ambiguity 
 Indecisiveness 
 Envy 
 Insecure Attachment 
 Distractibility 
 Attention-seeking 
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 Rudeness 
 Religiosity/Spirituality 
 Provocativeness 
 Extrospection 
 Gratitude 
 Fairness 
 Emotion-based decision making 
 Personal Disclosure 
 Good Humoured 
 Vengeance   
 Harm Avoidance 
 Dishonest-Opportunism 
 Punitiveness 
 Intolerance 
 Risk Taking 
 Fearfulness 
 Empathy 
 Manipulativeness 
 Inferiority 
 Rumination 
 Worry 
 Hedonism 
 Need for Social Acceptance 
 Social Boldness 
 Affability 
 Self-Reliance 
 Stubbornness 
 Forgiveness 
 Social Confidence 
 Critical 
 Eccentricity 
 Procrastination 
 Detail Conscious 
 Perseverance 
 Absorption 
 Need for Cognition 
 Broad Interest in Things 
Note. FFM: Five Factor Model. The FFM facets are organised under 
their respective broad factors. Number of facets: the FFM = 30; current 
taxonomy = 73. 

 

Table 31  
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Conceptual mapping of the SAPA against the current taxonomy of 

personality facets 

27 facets (SAPA)  Current taxonomy 
Impulsivity Impetuousness 
Sociability Sociability 
Sensation-Seeking Sensation Seeking 
Adaptability Novelty Seeking 
Conservatism Traditionalism 
Trust Opposite pole of Mistrust  
Introspection Introspection 
Emotional stability  Opposite pole of Anxiety  
Art Appreciation Aesthetics 
Honesty Honesty 
Irritability Anger 
Intellect Self-Efficacy 
Order Orderliness 
Attention-seeking  Attention-seeking 
Emotional Expressivity  Personal Disclosure 
Humour Good Humoured 
Self-control Self-control 
Compassion Empathy 
Easy-goingness Hedonism 
Conformity Need for Social Acceptance 
Charisma  Social Confidence 
Industry Procrastination 
Authoritarianism  Blend of Traditionalism and  
 Punitiveness 
Perfectionism  Dependability 
Creativity  Blend of Fantasy and  
 Novelty-seeking 
Anxiety Anxiety 
Well-being Opposite pole of Anxiety  

Unique personality facets represented as part of the current 
taxonomy 

 Novelty-seeking 
 Planfulness 
 Aggression 
 Depression 
 Sensitivity to criticism 
 Social Dependence 
 Warmth 

 Assertiveness 



 

227 
 

 Vigour 
 Surgency 
 Abstract Intellectual Curiosity 
 Altruism 
 Grandiosity 
 Callousness 

 Achievement-striving 
 Tolerance for Ambiguity 
 Indecisiveness 
 Envy 
 Insecure Attachment 
 Distractibility 
 Rudeness 
 Religiosity/Spirituality 
 Provocativeness 
 Extrospection 
 Gratitude 
 Fairness 
 Emotion-based decision making 
 Vengeance   
 Harm Avoidance 
 Dishonest-Opportunism 
 Intolerance 
 Risk Taking 
 Fearfulness 
 Manipulativeness 
 Inferiority 
 Rumination 
 Worry 
 Social Boldness 
 Affability 
 Self-Reliance 
 Stubbornness 
 Forgiveness 
 Critical 
 Eccentricity 
 Detail Conscious 
 Perseverance 
 Absorption 
 Need for Cognition 
 Broad Interest in Things 

 



 

228 
 

7.2 Practical utility and predictive power of unique personality facets 
 

While extra facets of personality add conceptual value and provide us 

with a better approximation of an exhaustive list of personality characteristics, 

one might raise a legitimate question of the practical utility of these newly added 

facet scales. A number of unique facet scales represented in the current 

taxonomy predict important organisational outcomes. Consider the facets of 

Distractibility, Indecisiveness and Envy as specific examples. Vecchio (2000) 

reported a negative relationship between employee envy and organisational self-

esteem (r = -.50) and job satisfaction (r = -.35). In addition, there was a positive 

relationship between employee envy and turnover intentions (r = .27) and lack of 

perceived job control (r = .58). Furthermore, employee envy towards one’s 

leader was linked to attempts to attack and undermine leadership (Obholzer, 

1994; Stein, 1997).  

In terms of the concept of Indecisiveness, research has shown that leader 

indecisiveness is an important organisational phenomenon that is associated 

with negative levels of organisational commitment (r = -.67) and job satisfaction 

(r = -.70) (Mehta & Maheshwari, 2013) and increased rates of turnover intention 

(r = .18) and short-term thinking (r = .22) (Mulki, Jaramillo, Malhotra, & Locander, 

2012).  

Further, employee propensity to be distracted was identified as one of 

the key factors leading to accidents in safety critical environments. Specifically, in 

a study of 362 chemical industry workers, employee distractibility was associated 

with an increased number of work accidents (r = .31). A similar study conducted 

by Wallace and Vodanovich (2003) on a sample of 240 electrical workers from 

the military service found a comparable level of correlation between workers’ 

distractibility and the number of work accidents (r = .26).  

More recent research has also identified driver distractibility as the most 

common factor leading to car accidents (Schick, 2009). In this regard, Schick 
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examined more than 35,000 cases of car accidents from the Foundation for 

Transport and Energy Research and Development database in Spain and found 

that driver distraction was identified as a leading cause of as many as 37.7 per 

cent of all car accidents and 36 per cent of car accidents involving at least one 

fatal outcome.  

While there is empirical evidence that some unique personality facets 

explain a considerable amount of variance in real-life outcomes, it is important 

to understand the amount of incremental variance that the unique facets explain 

over and above the Big Five factor space. Although currently a very limited 

amount of research has been conducted on this topic, some findings 

demonstrated interesting results. 

Specifically, O’Neill and Hastings (2011) showed that in a sample of part-

time US employees working in a diverse range of occupations, the Big Five 

explained 15 per cent variance in Interpersonal Workplace Deviance (ID), while 

employee Risk-taking additionally explained almost double the amount of 

variance in the outcome (i.e. 12 per cent). Further, the Big Five traits explained 

18 per cent variance in Organisational Deviance (OD), while employee Risk-taking 

explained 16 per cent incremental variance in the outcome. Thus, it was 

concluded that when it comes to predicting counter-productive workplace 

behaviour aimed at both colleagues (ID) and the organisation as a whole (OD), 

employee Risk-taking may indeed represent an important factor.  

  Another study conducted by Hong and Paunonen (2009) examined the 

link between student propensity towards taking risks and their involvement in 

dangerous health-related behaviours, such as car speeding, tobacco 

consumption and alcohol consumption. The results showed that after partialling 

out the effects of the Big Five measured by the NEO-PI-R (Costa & McCrae, 

1992a), Risk-taking was shown to be a significant predictor of both alcohol 

consumption and speeding.  
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In the interim, it is clear that only a limited amount of research has been 

conducted to examine either correlates of the unique non-Big Five personality 

facets (e.g. Distractibility or Risk-taking), or the degree of incremental validity 

that such facets explain beyond the Big Five factor space. Arguably, more 

research needs to be conducted in this area. 

7.3 Operationalising higher-order constructs  
 

Another conceptual advantage that the current taxonomy has compared 

to other frameworks of personality, including the FFM (Costa & McCrae, 1992a), 

a recently developed SAPA model (Condon, 2018; Condon & Revelle, 2015), and 

the ongoing IPIP project (Goldberg, 1999a), is its capability to operationalise a 

number of higher-order constructs, such as Narcissism and Psychopathy. In 

contrast, operationalisation of these higher-order constructs with the FFM, SAPA 

or the IPIP scales is either not possible at all or very challenging. Following is a 

more detailed discussion on this.   

As noted previously, Psychopathy represents an abnormal personality 

trait, commonly defined through four dimensions of personality including 

Affective functioning (i.e. lack of Empathy); Lifestyle (i.e. Impulsive behaviour); 

Interpersonal (i.e., Manipulativeness); and Antisocial tendencies (i.e. Conduct 

problems/Aggression) (Hare & Neumann, 2005)63. The new taxonomy contains 

all elements to operationalise Hare’s model of Psychopathy by using the facets of 

Callousness, Impetuousness, Manipulativeness and Aggression. In contrast, the 

FFM contains all elements except for Manipulativeness, whereas the SAPA lacks 

all elements but Impetuousness.  

While operationalisation of Psychopathy is not possible with these 

models, the IPIP repository has all Psychopathy sub-scales, but their selection is 

 
63 Note that Hare’s model of Psychopathy is currently considered to represent a dominant 
framework, but other conceptualizations of Psychopathy exist too, for example, Levenson’s 
model (Levenson, Kiehl, & Fitzpatrick, 1995). 
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difficult. This is because the IPIP offers a great variety of almost identical facet 

scales, and it provides no evidence of their discriminant validity. Thus, even 

operationalisation of Impetuousness is problematic as there are eight very 

similar scales to choose from. From a practical point of view, this is unnecessarily 

complicated. Furthermore, except for Cronbach’s alpha, the IPIP offers no 

psychometric information on its scales. As a result, this limits one’s ability to 

examine relevant psychometric evidence to justify the choice of scales, including, 

for example, CFA model fit, Omega reliability or the Average Variance Extracted. 

It is indeed important to measure Psychopathy in organisational context, 

as a growing body of empirical research has linked Psychopathic leadership style 

with an array of negative outcomes. Specifically, these include involvement in 

illegal activities, such as embezzlement, and defrauding of customers and 

investors (Babiak & Hare, 2006; Babiak et al., 2010; Boddy, 2005, 2010, 2015; 

Hicks et al., 2012); severely bullying their employees (e.g. Tokarev et al., 2018); 

and engaging in counter-productive workplace behaviours (e.g. Forsythet et al., 

2012; Phillips, 2014).  

Further, it should be noted that in terms of their prevalence, Corporate 

Psychopaths occupy up to four per cent of top managerial roles in organisations 

(Babiak, et al., 2010). Thus, multiple suggestions have been made to emphasise 

the importance of screening out psychopaths at early stages of recruitment (e.g. 

Babiak & Hare, 2006; Boddy, 2005, 2010, 2015). While these calls have been 

answered with the development of the B-scan inventory (Mathieu, Hare, Jones, 

Babiak, & Neumann, 2013) to screen out Psychopaths at the recruitment stage, 

this tool is costly and remains unavailable for use in public domain. Thus, 

operationalising Psychopathy by using the current taxonomy can serve as a 

viable alternative for organisations.  

Next, consider an example of another higher-order construct, namely, 

Narcissism. It is usually defined by exaggerated feelings of self-importance, 
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entitlement, attention-seeking, and self-love (Campbell & Miller, 2011; Livesley & 

Jackson, 2009). While many different conceptualisations of Narcissism exist, it is 

possible to demonstrate that, compared to the FFM and SAPA, the current 

taxonomy can successfully be used to operationalise two popular models of 

Narcissism. These include the DAPP-BQ Narcissism (Livesely & Jackson, 2009) and 

the Narcissistic Admiration and Rivalry Questionnaire (NARQ; Back et al., 2013). 

The DAPP-BQ defines Narcissism through two scales of Grandiosity and 

Attention-Seeking, whereas the NARQ measures Narcissism with the scales of 

Admiration and Rivalry.  

The current taxonomy can directly map onto the DAPP-BQ Narcissism 

measure by using the corresponding facets of Grandiosity and Attention-Seeking. 

In terms of the NARQ, the current taxonomy can represent the scales of 

Admiration and Rivalry by a combination of four facet scales, including 

Grandiosity, Attention-Seeking, Aggression and Critical. In contrast, the FFM, 

SAPA and the IPIP cannot be used to operationalise the DAPP-BQ Narcissism. 

That is, the FFM nor IPIP contain the Attention-Seeking component, while the 

SAPA does not contain the element of Grandiosity. Likewise, none of these 

frameworks can fully measure the NARQ variant of Narcissism. This is because 

the IPIP contains all components but the Attention-Seeking scale. In addition to 

the Addition-Seeking scales, the FFM also lacks the Critical facet. Finally, the 

SAPA contains only a single element of Attention-Seeking.  

Similarly to Psychopathy, a growing body of research has demonstrated 

that a Narcissistic leadership style is also detrimental to organisations. In 

particular, Narcissistic managers have been shown to act unethically (Judge, 

LePine, & Rich, 2006) by engaging in counter-productive work-behaviours 

(Phillips, 2014), taking credit for others’ work (Morf & Rhodewalk, 2001), not 

accepting responsibility for failure (Miller & Ross, 1975), and exploiting (Khoo & 

Burch, 2008) and bullying employees (e.g. Tokarev, Phillips, Hughes, & Irwing, 
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2018). Moreover, there is evidence to suggest that workplace bullying is a 

mechanism through which Narcissistic managers can elevate employee levels of 

both depression and anxiety (Phillips, 2014; Tokarev et al., 2018). Although it is 

evident that Narcissistic leaders represent a danger to organisations, it is 

alarming that Narcissists’ low levels of self-awareness and propensity to be 

delusional make them perceive themselves as effective and efficient managers 

who are highly intelligent and able to add value to their organisations 

(Rauthmann , 2011; Petrides, Vernon, Schermer, & Veselka, 2011).  

Thus, in line with the organisational literature which strongly 

recommends screening narcissists at the early stages of the recruitment process 

(Campbell, Hoffman, Campbell, & Marchisio, 2011), it is emphasised that the 

new taxonomy can be used as a practical and convenient tool to achieve this goal 

and thus benefit organisations in facilitating better recruitment decisions. 

7.4 Current taxonomy provides evidence of discriminant validity and greater 
convenience of use compared to both the IPIP and SAPA 
 

Next, in a psychometric sense the current taxonomy has another 

advantage over integrative models (e.g. the SAPA) or the IPIP repository of 

personality scales – that is, considerable amount of evidence of discriminant 

validity. This point has important conceptual and practical implications. 

Conceptually, extensive testing of discriminant validity properties made the 

current taxonomy less susceptible to the problem of construct proliferation. To 

re-iterate, it refers to creating empirically indistinguishable scales that result in 

developing different literatures on the same topic, thus hindering construction of 

parsimonious theoretical models (Harter & Schmidt, 2008; Shaffer et al., 2016). 

Practically, substantial evidence of discriminant validity and clear definitions of 

each of the 73 constructs made the current taxonomy user-friendly and 

convenient to navigate and select a necessary scale. For example, we provide a 
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single scale to measure Orderliness, a personality characteristic relating to 

arranging and keeping things in a neat and organised manner. 

In comparison to the current taxonomy, the IPIP offers no evidence of 

discriminant validity for its scales. While it is acknowledged that the IPIP has 

actually never been intended to be a taxonomy of personality facets, this fact still 

does not make it even slightly easier in aiding researchers to discern very subtle 

conceptual differences amongst dozens of almost identical IPIP scales. For 

example, the IPIP website provides nine alternative scales to measure the same 

phenotype of Orderliness, including scales such as the IPIP NEO: Order, and the 

IPIP 6FPQ: Order, all of which have very similar item content. In fact, the IPIP 

offers many nearly identical sets of scales to measure numerous personality 

characteristics listed on the website. Thus, the presence of multiple conceptually 

identical scales listed under different labels can be very confusing when a 

researcher needs to select a single measure for their study. This is especially true 

for researchers outside of the field of personality psychology, who may be 

unable to identify conceptual nuances between two or more scales with nearly 

identical item content.  

In terms of the SAPA, there was no extensive discriminant validity analysis 

of the 27-factor model (Condon, 2018). While the results of the SAPA’s factor 

analysis may implicitly suggest discriminant validity, other empirical tools (e.g. 

the AVE criterion; magnitude of latent correlations) in combination with the 

item-level qualitative analysis of each scale should serve as additional metrics to 

establish discriminant validity properties. Such multi-method cross-validation 

techniques arguably provide stronger evidence for discriminant validity, or lack 

thereof. However, our item-level analysis of the SAPA scales coupled with the 

presence of very high (negative) inter-factor correlations, collectively suggested 

the presence of factor splits measuring essentially the opposite ends of the same 

personality dimensions. For example, the Anxiety scale was very highly 
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correlated with the scale of Well-being (r = -.93), conceptually representing polar 

opposite ends of the same personality construct: One’s tendency to be a nervous 

and worrying person.   

7.5 Using current taxonomy for job recruitment purposes 
 

The current taxonomy provides a relatively detailed representation of the 

personality sphere with 73 personality facets. It is worth-noting that this 

taxonomy may have useful industrial application as a job profiling tool to 

facilitate more optimal recruitment decisions. That is, specific roles may place 

differing levels of importance on particular personality characteristics. For 

example, civil engineers tend to generally require a greater level of attention to 

detail, compared to some managerial positions, in which a more holistic outlook 

and such personality characteristics as assertiveness, decisiveness, and 

leadership are commonly associated with better job performance (e.g. Atmojo, 

2015; Herman & Chiu, 2014; Piccolo & Colquitt, 2006; Walumbwa, Avolio, & Zhu, 

2008).  

To be more specific about its industrial application, the current taxonomy 

can particularly be useful for job profiling and recruitment purposes for the 

safety critical types of jobs (e.g. air traffic controllers, nuclear plant operators, 

and truck drivers). For example, based on the aforementioned industrial research 

findings that Distractibility is associated with a significantly greater proportion of 

work-related accidents in Chemical Plans (Wallace & Vodanovich, 2003), and on-

road car accidents (Schick, 2009), the current taxonomy may be used by HR 

departments as a potential sifting tool. That is, we provide a psychometrically 

robust measure of Distractibility, which along with other metrics64 such as 

previous job experience and accident rates, may serve as an extra piece of 

 
64 While this subsection focuses on personality correlates of job performance, it is emphasised 
that other latent variables such as the IQ typically explain a large proportion of variance in job 
performance (e.g. Schmidt & Hunter, 2004)   
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information for the HR departments to make selection decisions for roles, in 

which safety is paramount.  

In addition to measuring Distractibility, the HR departments may benefit 

from using a whole set of other personality characteristics which may be 

considered important for both profiling an ideal candidate and for sifting out 

clearly undesirable applicants (Cook, 2009). In this respect, personality 

characteristics associated with low neuroticism (i.e. emotional stability), high 

agreeableness have been linked to a lower rate of work accidents (see meta-

analysis by Clark & Robertson, 2008; Lajunen, 2001). One notorious example 

demonstrating such an association is the Tenerife Airport Accident, which is 

known as one of the worst accidents in modern aviation history. Specifically, 

during foggy weather, neurotic and disagreeable actions of the main pilot 

resulted in a dismissal of constant warnings from the second pilot to double-

check permission to take off. Tragically, this resulted in an accidental collision 

with another aircraft causing a total of 583 deaths (Weisk, 1990). Another more 

recent example is the Germanwings Flight 9525 accident, whereby a co-pilot 

Andreas Lubitz deliberately descended a civil aircraft into mountside of the 

French Alps causing death of 144 passengers and six crew members (Bureau 

d'Enquêtes et d'Analyses, 2016). Similarly, an official report declared that Lubitz 

suffered from depression and suicidal tendencies and was psychologically unfit 

for the role.   

Furthermore, we provide a set of conscientiousness-type characteristics 

(e.g. Detail Conscious, Dependability, Planfulness, Self-Control) which have 

traditionally been reported as highly predictive personality elements across a 

variety of jobs (see following meta-analyses for details: Barrick & Mount, 1991; 

Tett et al., 1991; Hurtz & Donovan, 2000; Judge et al., 2013) 

At this point it is important to address a potential two-fold critique: “Why 

can’t the HR departments use already existing personality scales from literature? 
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And what added value can the current taxonomy add beyond those extant 

psychometric tools to achieve their recruitment goals?” Of course, it is possible 

to use other measures for the same profiling and sifting purposes. However, we 

argue that this may be less practical for a number of reasons. First, required 

personality measures may simply be scattered around the literature, and some 

specific scales are hard to find (e.g. Distractibility). Second, numerous personality 

tools have questionable or unavailable psychometric properties (e.g. Personality 

Psychopathology Five (PSY-5); Arnau et al., 2005b), thus raising questions about 

their validity. Third, some scales may be cost-inefficient as they may get very 

expensive (see Pearson or Sigma Assessments for prices per administration). 

Fourth, assuming the issue of costs is surpassed, some measures are not 

immediately available as they have to be officially requested, which may take 

weeks if not months for the client to receive due to delayed communication (e.g. 

the B-scan measure for Corporate Psychopathy is a good example).  

Thus, we argue that the current taxonomy has potential to add value to 

industry as a profiling and sifting tool by essentially providing a single, 

immediately-available and cost-efficient resource for personality scales with 

adequate psychometric properties. While practicality of using the current 

taxonomy is an important benefit, we want to emphasise that more validation 

research needs to be conducted to test predictive and/or concurrent validity 

properties of our scales in comparison to already available tools. After all it is 

entirely possible, and, it may indeed be expected, that some of our scales are 

less predictive of work outcomes than some of the extant alternatives. This 

remains to be rigorously tested.   

7.6 Limitations  
 

7.6.1 Still missing facets 
 

The current taxonomy represents a more exhaustive classification of 

personality facets than other incomplete models, such as, for example, the FFM 
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(Costa & McCrae, 1992a), Alternative Big-Five (Zuckerman, 1992), SAPA (Condon 

& Revelle, 2015), HEXACO (Lee & Ashton, 2004), 6FPQ (Jackson et al., 2000), TCI 

(Cloninger et al., 1994), and HPI (Hogan & Hogan, 1995). However, it is strongly 

emphasised that the current taxonomy is, by no means, thought to provide a 

comprehensive representation of the personality sphere. Rather, the current 

taxonomy is viewed as a more exhaustive approximation of the personality 

sphere when compared to other models. Although, the author has made every 

attempt to consider the broadest possible body of freely-accessible personality 

models with adequate psychometric characteristics, it is very likely that some 

personality characteristics have been missed.  

For example, during later stages of this PhD project, one independent 

reviewer suggested that the current taxonomy has left out the facet of Sadism, 

an abnormal range personality characteristic commonly defined as one’s 

propensity to engage in antagonistic, cruel, and demeaning behaviours in order 

to derive pleasure (Plouffe, Saklofske, & Smith, 2017). 

Recent research has demonstrated that Sadism has a range of important 

correlates, being significantly associated with vandalism (r = .58; Pfattheicher, 

Keller, & Knezevic, 2019); teenage delinquent behaviours (r = ..40; Chabrol, van 

Leeuwen, Rodgers, & Séjourné, 2009); hostility towards women (r = .36); sexual 

aggression (r = .30); and sexual coercion (r = .29; Russell & King, 2016). While the 

addition of Sadism into our taxonomy could evidently be useful, at this point in 

time we have some reservations about its inclusion as recently developed scales 

of Sadism have both conceptual and psychometric problems. 

First, in considering the Varieties of Sadistic Tendencies scale as an 

example (VAST; Paulhus, Jones, Klonsky, & Dutton, 2011), it is unclear whether 

the scale is conceptually or empirically different from the scale of Aggression 

already present within the current taxonomy, defined as one’s propensity to be 

cruel and to use physical aggression and violence (just consider some of the 
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items from the VAST scale: “I love YouTube clips of people fighting”; “I never said 

mean things to my parents (reverse-keyed item)”; and “There is too much 

violence in sports (reverse-keyed item)”. Conceptually, the scale of Sadism is 

expected to tap into a crucial element of deriving pleasure when hurting others. 

However, as evident from the aforementioned sample items, this was not the 

case. 

Second, another commonly-used scale – the Short Sadistic Impulse Scale 

(SSIS; O'Meara, Davies, & Hammond, 2011) – measures sadistic tendencies, but 

its items are optimised for the dichotomous item scoring format. However, much 

of the modern psychological and psychometric literature argues that such 

measurement may represent a false dichotomy as both normal and abnormal 

traits tend to lie along a continuum (e.g. Widiger, 2005). In line with this view, 

there is evidence that Sadism is in fact a dimensional personality characteristic 

that has different levels of severity in individuals across normal, clinical, and 

criminal populations (Coolidge, Moor, Yamazaki, Stewart, & Segal, 2001; Myers, 

Burket, & Husted, 2006; Myers & Monaco, 2000). Thus, at present, we argue that 

while Sadism may represent a useful addition to our taxonomy as it can expand 

phenotypical coverage of the personality sphere, we should only consider it for 

inclusion when a psychometrically and conceptually robust scale is available. 

Another personality characteristic missing from the current taxonomy is 

Seductiveness, which is a personality facet defined by a constellation of 

behaviours aimed at attracting sexual interest of others. For example, it includes 

such behaviours as flirting, intentionally keeping prolonged eye contact, 

communicating sexually suggestive remarks, and dressing provocatively (O’Neill 

& Hastings, 2011; Paunonen, 2002). Notably, the scale of Seductiveness was 

originally developed as part of the Supernumerary Personality Inventory 

(Paunonen, 2002), a model constructed to measure personality characteristics 

that lie outside of the Big Five personality factor space. Unfortunately, due to 
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restrictions placed on the public availability of the SPI item content, we were 

unable to access the scale and therefore to incorporate it into the current 

taxonomy.  

While research on the effects of Seductiveness is still in its early stages, a 

number of recent studies have demonstrated that – in the organisational context 

– Seductiveness represents a characteristic of maladaptive interpersonal 

relationships and is significantly associated with unethical behaviour (r = .33; 

Hong, Koh, & Paunonen, 2012), in addition to the overall index of Workplace 

Deviance (r = .36; O’Neill & Hastings, 2011). In this regard, Workplace Deviance is 

a compound construct that measures two dimensions of counter-productive 

work behaviour, including Interpersonal Deviance (ID) and Organisational 

Deviance (OD) (Bennett & Robinson, 2000). The former dimension is 

conceptually similar to workplace bullying, measuring such behaviours as 

excessive teasing and being rude, whereas the latter dimension measures 

counter-productive behaviours directed specifically towards damaging an 

organisation as a whole, including theft, tardiness, and purposeful absenteeism. 

In terms of these subcomponents of the Workplace Deviance, employee 

Seductiveness was found to be significantly correlated with both Interpersonal 

Deviance (r = .33) and Organisational Deviance (r = .22) (O’Neill & Hastings, 

2011). 

The issue of workplace deviance has indeed been shown to be very costly 

to the economy, with an estimated 95 per cent of organisations in the United 

States experiencing workplace theft (Case, 2000) and the costs associated with 

all forms of workplace deviance amounting to up to $50 billion per annum 

(Coffin, 2003). Given that Seductiveness explains 13 per cent of variance in 

Workplace Deviance (O’Neill & Hastings, 2011), it may indeed be useful and 

potentially cost-saving for organisations to incorporate a measure of 

Seductiveness as part of their initial psychometric assessments, as this may 

https://www.sciencedirect.com/science/article/pii/S019188691000485X#b0025
https://www.sciencedirect.com/science/article/pii/S019188691000485X#b0030
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provide further information for recruiters to make more well-informed and 

accurate recruitment decisions. Finally, we note that as the item content of the 

Seductiveness scale becomes publicly available, the scale would represent a 

useful addition to the current taxonomy, expanding its phenotypical coverage of 

personality facets.  

 7.6.2 Universality of the current taxonomy  
 

This thesis started with an intention of producing an exhaustive 

taxonomy of personality facets by putting together a list of unique personality 

facets. Consequently, this resulted in the current taxonomy, which, arguably, 

provides a more exhaustive facet-based coverage of the personality sphere than 

any other competing model in the literature. However, it needs to be stressed 

that the current taxonomy was developed by using entirely English language-

based personality scales, and predominantly a Western sample (73.4 per cent).   

To this end, both conceptual development and further empirical testing 

of the taxonomy was arguably a function of a specific set of scales and a 

particular demographic composition of our sample. This has two implications. 

First, it is entirely possible that non-English literature contains some facets that 

have been missed in the current taxonomy. Second, it is entirely possible that 

some of the definitions we used simply do not generalise to other cultures. In 

other words, it is possible that some indicators (items) would not work well 

across cultures. For example, consider the construct of Rudeness. While it is 

defined by violating social norms, the social norms per se may differ across 

cultures. One item used in the scale measured Rudeness in terms of lateness. 

Although in Western culture being late is typically considered rude, the same is 

not the case in Latin American culture, in which being late is rarely considered as 

an indicator of rudeness (e.g. Marin, 1987).  

Thus, while our taxonomy was successfully validated with a Western 

sample, at this point, it is unfortunately unknown whether the same validation 
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success can be achieved with a Latin American or Eastern sample, or a joint 

sample which gives a more balanced representation of different cultures. As 

such, this thesis emphasises that at this stage it is premature to talk about 

universality of the current taxonomy. However, it should be noted that previous 

personality factor-analytic studies and behavioural genetics investigations 

provide a substantial body of evidence for cultural generalisability of facets 

located within popular models, such as, for example, the FFM, the Alternative 

Big-Five and the TCI65 (Bouchard et al., 2001; Hoekstra, Ormel, & De Fruyt, 1996; 

Katigbak, Church & Akamine, 1996; Marusic, Bratko & Eterovic, 1996; McCrae & 

Costa, 1997; McCrae, Costa & Yik, 1996; Montag & Levin; 1994b; Piedmont & 

Chae, 1997; Riemann & Kandler, 2010; Rolland, 2002; Rolland, Parker & Stumpf, 

1998; Yamagata et al., 2006). However, there is certainly a need for more cross-

cultural investigations to test cross-cultural replicability of factor structures of 

less commonly researched facets such as punitiveness, provocativeness, and 

rudeness.  

Further, the aforementioned reservations about universality of the 

current list can be elaborated by considering two questions. First, are there any 

facets from the final personality list that may not be present in other countries or 

cultures? At this moment, it is not possible to definitively answer this question 

due to the fact that the current taxonomy is new, and it still requires 

independent cross-cultural validation in a variety of geographical regions. Hence, 

currently, we can only make some predictions based on past replicability of a 

number of personality facets and factors from the aforementioned behavioural 

genetics and cross-cultural factor analytic studies. Second, is it possible that the 

current taxonomy continues to add culturally or linguistically unique personality 

facets to the existing ones? As the current taxonomy strives to be universal, 

 
65 Further, an interested reader is specifically advised to read seminal work by Rolland (2002) for 
a detailed review of the subject, and for the discussion of some studies, in which cross-cultural 
replication was unsuccessful. 
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addition of any new (culturally or linguistically) unique facets will require strong 

cross-cultural validation results to support their replicability in other cultures. 

While, currently, there is no conclusive evidence about existence of such 

culturally or linguistically unique personality facets, we should remain open for 

such a possibility, especially if strong empirical findings become available. 

However, in case of such validation being unsuccessful, such constructs may 

theoretically be classed as characteristic adaptations (DeYoung, 2014; McAdams 

& Pals, 2006), described in more detail in section 2.5. 

7.7 Further Research  
 
 7.7.1 Need for cross-validation 
 

One venue for future research represents validation of psychometric 

properties of the current taxonomy in a new sample (ideally which gives a more 

balanced demographic representation of both Western and Eastern 

populations). Indeed, similarly to any other newly developed psychometric 

model, the current taxonomy needs to be rigorously tested with another sample 

to ensure that the CFA structure of all facets is replicated. Furthermore, it is 

important to validate a range of other psychometric properties of each scale in 

the taxonomy, including reliability (as measured by wt), convergent validity, and 

the proportion of Average Variance Extracted (AVE). Collectively, this 

information is crucial for either enhancing our confidence in the psychometric 

properties of each scale, or for identifying areas that require improvement. 

Specifically, there were four facets in the taxonomy which demonstrated overall 

adequate CFA fit, but some of their fit indices were borderline acceptable66. For 

example, the scale of Absorption (CFI = .940; TLI = .900; RMSEA = .238 90% CI 

[.221,.255]), Traditionalism (CFI = .941; TLI = .902; RMSEA = .153 90% CI 

 
66 Borderline acceptable is defined by the author as barely satisfying the threshold of adequate 
fit. For example, for the CFI and TLI.: [900, 905] range was defined as borderline acceptable. For 
the RMSEA: [.075, .080] range was similarly defined. It is acknowledged that both ranges of 
‘borderline acceptable’ fit were arbitrary.    
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[.137,.170]) and Novelty Seeking (CFI = .925; TLI = .900; RMSEA = .186 90% CI 

[.177,.196]) all had borderline acceptable values of the TLI. The scale of 

Tolerance for Ambiguity (CFI = .992; TLI = .977; RMSEA = .083 90% CI [.050,.122]) 

has a borderline acceptable level of the RMSEA. Thus, cross-validation will be 

especially useful to determine if latent structure of these four facets is indeed 

replicated.   

7.7.2 Where and how to look for other missing facets? 
 

Another area of future research lies in uncovering unique personality 

facets that are missing from the current taxonomy. Although the current 

taxonomy was built by using a comparatively larger number of personality scales 

than any other integrative project known to the author (e.g. Markon et al., 2005; 

Samuel et al., 2010; Zuckerman et al., 1993), it is strongly believed that the 

current list is not comprehensive. The field of personality measurement and 

psychometrics is vast, and, certainly, a yet unknown number of facets are still 

missing. Indeed, the aforementioned scale of Seductiveness serves as a prime 

example of such a missing facet (Paunonen, 2002). 

 Thus, this thesis calls for further research that may uncover and 

subsequently add missing phenotypes to the taxonomy. It is stressed that 

addition of such unique phenotypes will conceptually improve the taxonomy, 

ensuring that it covers an even greater space of the personality sphere. This is, of 

course, a challenging task, for at least two reasons. First, we need research that 

can focus on developing a set of criteria, which may effectively identify areas, in 

which missing facets may reside. For example, the current taxonomy was 

comprised entirely of personality scales written in English language. It is entirely 

possible that other cultures and languages contain some unique personality 

characteristics which are not reflected in this taxonomy. Thus, one practical 

question to be addressed by further research is associated with finding ways to 

systematically search through non-English literature to locate missing facets.  
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 Assuming, this is somehow solved, the second issue follows. Specifically, 

it is important to assess discriminant validity properties of newly-identified 

facets. This is a critical issue to avoid the problem of construct proliferation. That 

is, we need to verify that new facets are indeed unique and that they can 

empirically (and conceptually) be distinguished from extant facets in the 

taxonomy. As the taxonomy grows large, it may prove to be an increasingly 

challenging practical task due to a requirement of administering hundreds of 

items. However, recent advances in planned missing data design proved to be a 

useful methodology to handling such a task (Graham, Taylor, Olchowski, & 

Cumsille, 2006). Primarily, this is due to the fact that the planned missing data 

designs are based on dividing items across different sets of respondents in such a 

way that the resultant data matrix has a missing completely at random (MCAR)67 

missing data mechanism (Graham, 2009). Consequently, Maximum Likelihood-

based estimation methods are used to analyse the covariance matrix. As a result, 

unbiased parameter estimates with high levels of statistical efficiency are 

produced (i.e. accurate parameter standard errors, p-values and confidence 

intervals) (Little & Rhemtulla, 2013; Rhemtulla, Jia, Wu, & Little, 2014). 

While it is contended in this thesis that addition of less commonly used 

personality facets has important theoretical implications for providing a more 

exhaustive description of the personality sphere, we also emphasise a more 

practical view that places importance on predictive utility68. This view was stated 

eloquently by Paunonen and Jackson (2000) almost 20 years ago, and it still 

remains relevant:   

 
67 Note that under MCAR, missing data is missing truly at random. This means that missingness 
does not depend on other variables in the dataset (i.e. Missing at Random: MAR), nor does it 
depend on the variable itself on which data are missing (Not Missing at Random: NMAR) 
68 Here the term predictive utility is used to refer to both concurrent and predictive validity. 
Concurrent validity refers to cross-sectional research that examines correlations between a 
variable of interest and outcome variables. Predictive validity also examines such associations, 
albeit longitudinally (Hughes, 2018; Menard, 2002). 
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If one can identify theoretically meaningful, internally consistent classes 

of behavior that are able to predict socially and personally significant life 

criteria, then such personality dimensions are important . . . Moreover, if 

such dimensions are able to account for criterion variance not accounted 

for by the Big Five personality factors, then those dimensions need to be 

considered separately in any comprehensive description of the 

determinants of human behavior (p. 833). 

In fact, this view is supported by a number of researchers (e.g. Ashton, 1998; 

Ashton, Jackson, Paunonen, Helmes, & Rothstein, 1995; O’Neill & Hastings, 2011; 

Paunonen, Rothstein, & Jackson, 1999; Rothstein, Paunonen, Rush, & King, 

1994).  

7.7.3 Building a hierarchical model of personality 
 

The next possible venue for further research is to use facets from the 

current taxonomy to develop a hierarchical factor model. At present, there are a 

substantial number of personality factor models, and debates with regards to the 

true number of broad personality factors are still ongoing (e.g. Block, 1995, 2001; 

Booth, 2013; Boyle, 2008). Each hierarchical model of personality is evidently 

incomplete in terms of their coverage of facets (see section 3.6 for details). As 

such, different models essentially use a different set of partially over-lapping 

facets and argue for a differing number of broad factors69 (e.g. Cloninger et al., 

1994; Costa & McCrae, 1992a; Hogan & Hogan, 1992; Jackson et al., 2000; Lee & 

Ashton, 2004). In contrast, the current taxonomy has an advantage of 

representing a list of unique elements derived from most of the individual 

hierarchical models of personality. Thus, it is of theoretical interest to determine 

what number of broad factors can really be extracted from such an extended list 

of facets. Moreover, this will shed further light as to which extant hierarchical 

 
69 It is acknowledged that a substantial proportion of research still argues for only 5 factors. 
However, it is unclear what these factors exactly are, and which 5-factor model is true, if any. 
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model of personality, if any, most closely resembles a hierarchical factor solution 

that can be derived from the current taxonomy. Hopefully, such research will 

take us a step closer in expanding our understanding of how many broad 

personality factors there really are.  

7.7.4 Need for more theoretical developments  
 
 Finally, another important area of future research lies in continuing to 

develop theoretical work in order to enhance our conceptual understanding of 

specific facets. For example, some personality facets have historically received a 

lot of both conceptual and empirical attention. For example, facets that are 

usually clustered under the Factor of Extraversion (e.g. sociability or social 

boldness) were parts of biological models of personality for decades. For 

example, in Eysenck’s (1967) biological model of personality, Extraversion and its 

elements were linked to arousal. In more recent times, a more integrative model 

of personality: The Cybernetic Big-Five theory (DeYoung, 2014) (see section 2.3) 

linked Extraversion and its constituent elements to another function of Reward 

Sensitivity. Further, this theory conceptually delineated the role of Extraversion 

facets and their importance in the cybernetic cycle of behaviour. Indeed, the 

same applies for other facets clustered under such broad factors as Neuroticism 

(e.g. anxiety, depression, or rumination) and Conscientiousness (e.g. planfulness, 

orderliness, attention to detail or self-control). 

 In contrast, there are a number of personality facets comprising unique 

elements of the current taxonomy which are characterised by a scant amount of 

theoretical research of psychological nature delineating their conceptual 

foundation. Two prime examples of such facets include the constructs of 

Punitiveness and Provocativeness. In terms of the former, there is some research 

linking Punitiveness to individual differences in political views, economic 

inequality and race (e.g. Cochran & Chamlin, 2006; Jacobs & Carmichael, 2002; 

Unnever & Cullen, 2009). In terms of the latter, some research has established 
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links between Provocativeness and increased prevalence of anti-social behaviour 

and low levels of empathy in young children (e.g. Nathanson, Paulhus, & 

Williams, 2006; Wakschlag et al., 2012). While understanding correlates of 

Punitiveness and Provocativeness is certainly important, there is currently a lack 

of a conceptual framework, which provides, for example, a detailed psycho-

biological, cognitive, developmental or evolutionary account for either facet. It is 

encouraged that such theoretical research formulates a set of falsifiable 

hypotheses about such facets for others to test. This is noted to emphasise that, 

for example, a psychoanalytic approach to theory-development is commonly 

criticised, as it provides a limited scope for formulating falsifiable hypotheses 

(Asendorpf, 2009). 

7.8 Summary of contributions  
 
 The main contribution of the current thesis was based on developing a 

new taxonomy of unidimensional personality facets. This taxonomy essentially 

represented a modest PhD-level attempt to analyse a wealth of personality 

facets (both independent and those clustered within a multitude of hierarchical 

personality models) in order to develop a list of conceptually unique and 

discriminately valid phenotypes. To this end, it is believed that this thesis has 

made an important contribution of examining brilliant work of many personality 

researchers in an attempt to provide a unifying list of personality facets. In this 

respect, I would like to use a phrase from the google scholar front page and to 

note that this thesis does indeed stand on the shoulders of giants.  

 Another, perhaps less obvious, contribution of this thesis lies in providing 

a list of personality facets with synonymous item content (see Appendix D). This 

list shows synonymous personality facets based on item-level analysis of their 

content. Thus, the list groups synonymous scales that may go under both the 

same or different labels. As such, this list partially resolves a common issue of 

‘jingle jangle’ fallacy. Now, one might reasonably ask about theoretical or 



 

249 
 

practical usefulness of such a list of grouped synonymous constructs. From a 

theoretical standpoint, this has certainly helped to do some ‘cleaning’ within the 

field of personality scales by grouping a large quantity of them according to their 

conceptual meaning. From a practical point of view, synonymous facets from 

each group can, for example, be used to develop a single psychometric tool by 

only selecting items with the best psychometric properties. 

7.9 Conclusion  
 

It has been more than 100 years since first systematic attempts to 

develop an exhaustive taxonomy of personality characteristics have been made. 

Since then, the field of personality has come a long a way in order to accomplish 

this task. Countless conceptual and methodological advances resulted in 

hundreds of brilliant researchers producing dozens of models, and hundreds of 

individual scales. In fact, the very fact that over a 100-year period, such a 

taxonomy remains elusive is a testament to the difficulty of completing the task.  

This point in time presented us with a perfect opportunity to look back at 

the accumulated wealth of personality research, and to attempt to develop a 

unifying framework in order to understand how many unique personality facets 

there really are. Have we managed to solve this issue in its entirely? The answer 

is a definitive no. In fact, it is unlikely that the complete taxonomy will be ready 

any time soon simply due to the sheer vastness of the field, and its steady rate of 

expansion, whereby new scales are being constantly developed every year.  

 However, by integrating decades-long research and by relying on wisdom 

of many brilliant researchers in the field, we have managed to produce a list of 

personality facets, which is more exhaustive than any other personality 

framework previously developed. In this respect, the current taxonomy 

represents a small incremental step in enhancing our understanding of what 

taxonomy of personality facets may approximately look like. Finally, it is hoped 

that the current list of personality characteristics may serve as a viable starting 
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point for others to make further improvements by providing necessary 

refinements and by adding other still missing elements. 
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Appendices 
 
Appendix A. Methodological problems with the FFM 
 

Early versions of the NEO and problems with Cluster Analysis  

As mentioned earlier, Cluster Analysis (CA) was used in the development 

of the initial version of the NEO model (Costa & McCrae, 1976). Broadly, CA is a 

data reduction technique that classifies similar elements (e.g. items) into clusters 

so that elements are assigned into their respective clusters only, and distances 

between clusters are maximised. This is accomplished by performing a number 

of analytical steps, which include initial identification of cluster centres (i.e. sets 

of similar observations located far apart), assigning elements into their nearest 

clusters, finding centroids in each cluster, and iteratively re-calculating the 

distances from every element to its centroid until centroids become stable 

(Everitt, 1979). Therefore, CA is an optimisation process. Two crucial issues 

within CA are the choice of the cluster model and algorithm for calculating 

distances between elements and their respective centroids.  

Application of cluster analysis as a data reduction technique in 

personality research may be problematic because it is based on assumptions that 

are largely incongruent with those made in personality research. Specifically, it is 

implausible to suppose that each item strictly belongs to only a single construct. 

In practice, even optimal items that load highly onto their respective facets still 

have small cross-loadings, which are typically suppressed. A further issue with 

Costa and McCrae’s (1976) analysis is that it does not specify either a clustering 

model or a distance-finding algorithm. These details are critical for two reasons. 

First, definitions of clusters vary across clustering models, and, as such, results of 

different CA models can vary radically and may not be replicable (Estivill-Castro, 

2002). Second, different distance-finding algorithms tend to produce 

inconsistent results.  
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The NEO-PI-R model and problems with Principal Components Analysis   

Later developments of the NEO-PI-R model (Costa & McCrae, 1985) were 

marked by adopting a different data reduction methodology called Principal 

Components Analysis (PCA), which is usually performed through eigenvalue 

decomposition of the correlation matrix. Appropriateness of using PCA within a 

psychological context can be assessed by comparing it to a similar data reduction 

technique, namely, Common Factor Analysis (CFA). The two approaches will be 

discussed next. 

Principal Components Analysis vs Common Factor Analysis in the 

context of psychological studies 

There are a number of differences between the two methods. First, PCA 

and CFA differ in relation to the input matrices used for analysis. In PCA, unities 

are placed along the diagonal, whereas CFA uses communalities (i.e. the 

proportion of shared variance between a variable and its factor) in the diagonal. 

Therefore, PCA aims to maximise the amount of variance accounted for in the 

observed variables, whereas CFA only accounts for the shared variance in a 

dataset.70 

Second, when PCA is applied, all variance within a set of items is 

considered to be shared. In comparison, CFA separates item variance into three 

types: i) common variance, ii) unique variance, and iii) error variance. 

Partitioning variance into the individual components has direct implications for 

estimating the reliability of psychological measures. Specifically, psychological 

measures are latent constructs, and it is unreasonable to suppose that they can 

be measured without error. Typically, psychologists consider reliabilities of >.60 

or >.70 to be satisfactory, meaning that an error of up to about .30 can be 

 
70 A detailed algebraic description of differences between the two methods is described by 
Mulaik (2010).  
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accepted (Widaman, 1993). Therefore, partitioning variance into multiple 

components, including error variance, enables CFA to be used for computing the 

reliability of psychological measures. In contrast, PCA cannot be used for 

producing reliability estimates, as variance is not partitioned into 

subcomponents. In this respect, CFA is a more appropriate technique when 

applied to psychological measures. 

Third, CFA is a latent variable model, whereas PCA is a component model 

(Widaman, 1993). In other words, latent constructs are unobserved variables 

with substantive meaning that causally underlie a number of observed variables. 

In contrast, PCA is simply a data reduction technique, in which components do 

not have a substantive interpretation. Thus, in psychological contexts, 

personality constructs are theoretically assumed to be latent factors that 

underlie patterns of thought, behaviour, and affective states, with these 

elements psychometrically manifested in terms of items. In this respect, latent 

factors produced by CFA provide a theoretically more accurate representation of 

personality constructs when compared with PCA components, which cannot be 

given a substantive psychological interpretation. Nevertheless, in a seminal 

publication, Velicer and Jackson (1990a) argued that both techniques produce 

rather similar results. This contention, however, does not hold under specific 

circumstances. Research has demonstrated a negative relationship between the 

bias in PCA component loadings and the total number of observed variables 

(Snook & Gorsuch, 1989; Velicer & Jackson, 1990b). Subsequently, Widaman 

(1993) further clarified that the bias in component loadings is not an inverse 

function of the total number of variables in the dataset, but rather of the total 

number of variables per factor. Thus, in cases with about three variables per 

factor, both techniques tend to produce differing results. Additionally, it has 

been shown that PCA and the CFA can produce divergent estimates in cases of 

smaller communalities, for example, in the region of .40 (e.g. Snook & Gorsuch, 
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1989; Widaman, 1993). However, as communalities become larger, the results of 

both methods tend to become increasingly more similar. 

Relatedly, the fourth conceptual difference between the models centres 

on the fact that CFA is an ‘effect’ model while PCA is a ‘cause’ model. An ‘effect’ 

model is defined as a set of observed variables (i.e. indicators) that are caused by 

a common latent (unobserved) factor (Blalock, 1964; Bollen & Lennox, 1991; 

Murray & Booth, 2018 71). In contrast, a ‘cause’ model refers to a collection of 

observed variables that cause changes in a latent construct. Hence, the 

difference lies in the direction of causation. In an ‘effect’ model, changes in a 

latent construct cause respective changes in its indicators, whereas, in a ‘cause’ 

model, it is the indicators that cause changes in a latent construct (see Figure 2 

below).  

 

Figure 2. (a) an ‘effect’ model; (b) a ‘cause’ model. Adopted from Bollen and 
Lennox (1991). 

 

This distinction has important implications for the field of psychology, as, 

theoretically, psychological constructs are assumed to cause changes in human 

 
71 See Bollen and Lennox (1991) for a more detailed description of both models. 
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behaviour, affective states, and cognitive processes. Therefore, CFA 

methodology representing an ‘effect’ model is a more theoretically appropriate 

technique in a psychological context – a contention that has received strong 

psychometric support (Borsboom, 2006). 

Another difference between the two models refers to the fact that CFA 

models can result in factor indeterminacy, while PCA models cannot (Velicer & 

Jackson, 1990a, 1990b; Widaman, 1993). The problem of factor indeterminacy 

refers to “the inability to perfectly determine the values of a common-factor 

from the observed variables” (Mulaik, 2010, p.376), and it is also concerned with 

the dimensional space in which the observed variables are embedded within 

their respective factors. A detailed mathematical explanation of the factor 

indeterminacy problem can be found elsewhere (e.g. Mulaik, 2010; Steiger, 

1979).  

While the problem of factor indeterminacy was a subject of extensive and 

prolonged debate throughout the entire 20th century, a thorough discussion of 

the issue goes far beyond the confines of this subsection. Broadly, the debate 

involved a large number of prominent psychometricians, resulting in a series of 

conflicting views (e.g. Bartholomew, 1996; Guttman, 1955; Mulaik, 1976a, 

1976b; Mulaik & McDonald, 1978; Spearman, 1929, 1933; Steiger, 1996a, 

1996b). Initially, Spearman (1929, 1933) suggested that the factor indeterminacy 

problem can be solved by simply increasing the number of observed variables or 

by raising the multiple squared correlation to values approaching unity. Later, it 

was shown that the first remedy does not work, and the second only holds true 

under specific circumstances, i.e. if the squared correlation between a single 

predictor variable and the common factor is very high, then factor indeterminacy 

will be substantially reduced (Mulaik, 2010, p.389-391; Mulaik & McDonald, 

1978).  
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In parallel, advances in estimation procedures provided analytical 

solutions to the problem of computing factor scores for CFA models through a) 

Least-Squares regression estimation (Thurstone, 1935) and b) Bartlett’s (1937) 

family of estimators. Both estimation procedures are valid methods72 for 

computing factor scores, but their choice depends on specific considerations. 

That is, Least-Squares regression estimators are preferable when the estimation 

of correlations with the common factor is a primary consideration. However, if 

univocality (i.e. the extent to which the factors scores are inter-correlated) is 

sought, then Bartlett’s estimators are recommended (Mulaik, 2010, p.403). Thus, 

in the context of psychological research, the aforementioned analytical 

procedures can be used to successfully compute factor scores.73 Further, 

Preacher and MacCallum (2003) argue that, in situations in which factor scores 

cannot be computed, the factor indeterminacy problem can be circumvented in 

some cases. For example, if the purpose is to assess individual differences on a 

latent trait through factor scores, and then to use the factor scores in 

subsequent analyses, Structural Equation Modelling can be used as it will 

eliminate the need to compute factor scores. 

A further difference between CFA and PCA methodology is related to the 

fact that the former is more prone to Heywood cases (Velicer & Jackson, 1990a). 

A Heywood case refers to a negative error variance term, a situation in which a 

common factor explains less than zero or more than 100 per cent of the variance 

in one or more of its observed variables (Boomsma & Hoogland, 2001). Heywood 

cases are erroneous by definition as they cannot occur in the population, and 

they also have direct implications for model estimation, often leading to non-

convergence (Kolenikov & Bollen, 2012). However, it has been argued that, in the 

context of CFA models, Heywood cases can actually be informative, as they tend 

 
72 See Mulaik (2010, pp.400-401) for a concise mathematical summary of both methods. 
73 Evaluation and cautionary notes on using Factor Scores are explained in detail by DiStefano, 
Zhu and Mindrila (2009) and Grice (2001). 
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to indicate problems with model specifications (e.g. Bollen, 1989; Dillon, Kumar, 

& Mulani, 1987; Sato, 1987; van Driel, 1978). Therefore, it has been argued that, 

while Heywood cases can have a good diagnostic value in CFA models, problems 

with model specification can go unnoticed when the PCA methodology is used 

(Fabrigar et al., 1999; McArdle, 1990). 

On balance, despite the similarities in both methods, CFA is evidently a 

more appropriate methodology in the research field of personality structure than 

the PCA. This contention has received theoretical support, as assumptions of CFA 

methodology are more consistent with the view that personality constructs 

represent latent constructs that underpin human behaviour74 (e.g. Borsboom, 

2006). Further, the appropriateness of CFA within the field of personality 

structure is also supported by a substantial body of empirical findings (e.g. 

Fabrigar et al., 1999; Preacher & MacCallum, 2003; Russell, 2002).  

The NEO-PI-R model and discussion of rotations  

The choice of rotation is one of the primary considerations in factor 

analysis. Rotations are concerned with shifting axes in order to locate the 

structure of the loading matrix, and they are essential for the interpretability of 

the extracted factors. Two major types of rotations are orthogonal and oblique 

(for a detailed discussion of different rotations, see Jennrich, 2018). Orthogonal 

rotation is the 90o rotation that precludes inter-factor correlations. In contrast, 

oblique rotation allows factors to be correlated, but it does not stipulate inter-

factor correlations to be obligatory. Therefore, oblique rotations offer greater 

flexibility, as they can be used for locating both orthogonal and non-orthogonal 

factor solutions (Mulaik, 2010, p.327). 

In the context of the Five Factor Model, the NEO-PI-R has been 

extensively criticised, as its development has been based on using the orthogonal 

 
74 See Murray and Booth (2018) for a discussion on causal indicators in personality research  

http://journals.sagepub.com/doi/full/10.1177/0049124112442138
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(varimax) rotation. Specifically, most critics noted that Costa and McCrae’s 

assumption that broad personality factors do not correlate is theoretically 

untenable and empirically false (e.g. Block, 1995, 2001; Boyle 2008; Digman, 

1997). Relatedly, Mulaik (2010) stated that mathematically induced 

orthogonality, in itself, introduces a statistical artefact that precludes accurate 

representation of the world, as most variables in nature are inherently correlated 

(p.301). In the context of the NEO-PI-R model, this point has been elaborated by 

Loevinger (1994):  

There is no reason to believe that the bedrock of personality is a set of 

orthogonal factors, unless you think that nature is constrained to present 

us a world in rows and columns. That would be convenient for many 

purposes, particularly given the statistical programs already installed on 

our computers. But is it realistic? (p.6)  

Furthermore, it is inconsistent that, within the NEO-PI-R framework, lower-level 

facets are allowed to be correlated but broader factors are assumed to be 

orthogonal. Arguably, it would have been more logical to also allow correlations 

at the factor level. This is especially true given the flexibility of oblique rotations, 

as they can locate both orthogonal and non-orthogonal solutions. However, 

when recently describing the NEO-PI-R model, Costa and McCrae (2008) 

expressed their preference towards orthogonally rotated principal components, 

as this methodology is generally easier to understand than obliquely rotated 

common factor solutions. This position was pessimistically echoed by Jennrich 

(2002), who noted that oblique rotations are indeed algorithmically more 

complex than their orthogonal counterparts, which can reduce the frequency of 

their application. Nevertheless, application of the correct methodology should 

still be a more important consideration in the development of psychometric 

models than concerns related to difficulties in understanding algorithmic 

subtleties. 
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The use of an orthogonal (varimax) rotation was not the only rotational 

problem within the NEO-PI-R framework. Another rotational issue concerned the 

use of a so-called Procrustes rotation (Hurley & Cattell, 1962; 

Schönemann, 1966) as a methodology for validating the factor structure of the 

NEO-PI-R in a large number of different samples (e.g. Borkenau & Ostendorf, 

1991, 1998; Cheung et al., 2001; Holden & Fekken, 1994, McCrae, Zonderman, 

Costa, Bond, & Paunonen, 1996; Rolland, Parker & Stumpf, 1998). Broadly, 

“Procrustes rotation seeks to ‘force’ a factor solution into a least-squares best fit 

solution with the target matrix”75 (Paunonen, 1997, p.34). In other words, 

Procrustes rotation seeks to rotate a data matrix, A, to the target matrix, B, by 

using an orthogonal matrix, W. One of the biggest problems with this type of 

rotation is the fact that even artificially created random variables can be rotated 

to obtain a close fit to the target matrix, so these variables can make conceptual 

sense (Horn, 1967, p. 820). Further research supported this finding, with Horn 

and Knaff (1973) finally concluding that “orthogonal Procrustes procedures yield 

results which support randomly determined theories” (p. 41). For this reason, 

Procrustes rotations are widely distrusted, as they constitute a questionable 

methodology as a confirmatory technique76 (Gorsuch, 1974, 1983). Therefore, 

the use of Procrustes rotation casts doubts on the validity of the results from the 

aforementioned studies, purportedly confirming the NEO-PI-R factor structure.  

  

 
75 See Schönemann (1966) for a detailed mathematical explanation and proofs. 
76 Discussion of various confirmatory techniques used for validating the FFM is beyond the scope 
of this subsection, but an interested reader is advised to read Hughes (2013) and Booth & Hughes 
(2014), who provide a discussion on using Confirmatory Factor Analysis and Exploratory 
Structural Equation Modelling methodologies for verifying factorial structures in the context of 
the FFM. 
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Appendix B. Developing factor structure of the 11+FM 
 

After the list of 78 facets was developed, the next stage focused on 

conducting an EFA on all facets in order to identify a hierarchical factor structure 

of normal range personality. Importantly, it was not possible to produce a 

correlation matrix of latent variables in order to evaluate their underlying 

hierarchical factor structure due to the small sample size of the ESCS (N = 757). 

Thus, a different approach was taken.  

First, using the previously outlined procedure for treating missing data 

(i.e. MICE), a complete data set of the 78 facets was produced. Notably, data was 

imputed for each case containing at least 75 per cent of responses. As such, a 

final data matrix was comprised of 610 items from 635 respondents. 

Subsequently, by using WLSMV estimation in Mplus 6.0, single-factor congeneric 

CFA models were refitted to each of the 78 facets, with factor scores being 

produced for each model. Consequently, these factor scores were used as the 

input variables in the following exploratory and confirmatory factor analyses.  

 Using Maximum Likelihood estimation, EFA on the 78 factor-scored facets 

were conducted in Mplus 6.0 by applying the same EFA procedures as outlined 

above. First, suitability of data for factor analysis was tested by using the Kaiser-

Meyer Olkin test and Bartlett’s test of sphericity, in addition to considering the 

range and average communality values amongst the factor scores. Briefly, the 

Kaiser-Meyer Olkin model tests sampling adequacy by measuring the proportion 

of variance in the items that may be common variance, within which values 

ranging between .80 and 1.00 indicate sampling adequacy (Cerny & Kaiser, 

1977). Bartlett’s test of sphericity examines whether a correlation matrix is 

significantly different to the identity matrix, in which diagonal elements are 

unities and all off-diagonal elements are zeros (Bartlett, 1950). Significant results 

indicate that variables in the correlation matrix are suitable for structural 

analysis. Finally, communalities represent the amount of variance in a given 
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variable accounted for by all of the extracted factors. In their discussion of EFA 

guidelines, Costello and Obsorne (2005) noted that communalities in the range 

of .40 – .70 are common in the social sciences, in addition to indicating a minimal 

accepted communality threshold of .32.  

The results of this stage verified the feasibility of the data for factor 

analysis. Specifically, the Kaiser-Meyer-Olkin test value was .885, Bartlett’s test 

of sphericity was significant (p < .001), and the range of communalities [.34 – .74] 

amongst the factor scores was largely consistent with the range of values 

commonly reported in the social sciences (Costello & Obsorne, 2005). 

Subsequently, selection of the final factor solution was based on the 

results of a Parallel Analysis (PA), the Minimum Average Partial (MAP), and Very 

Simple Structure (VSS) tests and the substantive interpretability of each factor 

solution. Moreover, consistency of the final solution was also determined 

through the consensus information obtained by the results of four different 

rotations: Geomin, CF-Equamax, CF-Facparsim, and Oblimin. These rotations 

target different elements of the factor matrix, and their choice was supported by 

the results of simulation studies (Sass & Schmitt, 2010; Schmitt & Sass, 2011). 

Finally, only facets with loadings greater than |.30| were retained in the final 

solution. Although this criterion has been acknowledged by the author to be 

somewhat arbitrary, it is generally consistent with the recommended EFA 

practices detailed by Costello and Osborne (2005, p.224). 

Results based on the aforementioned set of criteria indicated that a 

plausible range of solutions was between 11 and 13 factors. Closer inspection 

resulted in rejection of both 12-factor and 13-factor solutions, as they 

demonstrated large variability across different rotations and contained factors 

with less than three facets. In comparison, the 11-factor solution was supported 

by the Parallel Analysis, demonstrated consistency across all rotations, explained 

a substantial proportion of variance in the facets (57 per cent), and contained 
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interpretable factors with more than three facets each. The downside of this 

solution was that it necessitated the removal of four facets, as they had loadings 

below the |.30| criterion, i.e. Good Humour (.271), Openness to Feelings (.272), 

Lethargy (.276), and Social Astuteness (.295). Nevertheless, on balance, the 11-

factor solution was considered optimal when compared to the alternatives. Thus, 

the 11-factor solution, containing 74 facets, was retained as the final model (see 

Figure 3 below). The final solution was labelled the 11+ Factor Model, with the 

plus being used to reflect the model’s exploratory nature and potential 

incompleteness. 
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Figure 3. Factor structure of the 11+ Factor Model. 
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Following is a brief summary of each factor, with relevant links to other 

personality models. Factor 1, Openness/Intellect, broadly measures the extent to 

which one likes to engage in intellectual, artistic, and creative activities. An 

example item from this factor is: ‘I often enjoy playing with theories or abstract 

ideas’. The factor contains eight facets and is conceptually similar to the FFM and 

HEXACO Openness-to-Experience factors and also to the lexical Big Five Intellect 

factor. 

Factor 2, Conscientiousness, contains 11 facets assessing the degree to 

which an individual is organised, planful, dependable, self-disciplined, and dutiful 

in completing tasks. An example item from this factor is: ‘I often check my work 

repeatedly to find any mistakes’. Conceptually, the factor of Conscientiousness is 

operationalised as a single construct in some popular models of personality, i.e. 

the FFM and HEXACO. However, authors of other models propose theoretical 

and empirical arguments for splitting Conscientiousness into two distinct factors. 

In BFAS (DeYoung et al., 2007), for example, Conscientiousness is split into the 

factors of Industriousness and Orderliness, whereas, in the 6FPQ (Jackson, 

Ashton & Tomes, 1996), Conscientiousness consists of the factors of 

Methodicalness and Industriousness. In the 11+ FM, the EFA solution supported 

treatment of Conscientiousness as a single construct.  

Factor 3, Straightforwardness, contains six facets measuring the extent to 

which an individual is assertive, dominant, and socially confident. An example 

item from this factor is: ‘If being polite and pleasant doesn't work, I can be tough 

and sharp if I need to’. This factor contains some elements of the Extraversion 

and Dominance factors from the FFM as well as the 16PF model. The 

Straightforwardness factor has theoretical resemblance to the construct Agency 

(e.g. Depue & Collins, 1999), which is also partially defined in terms of 

Assertiveness and Social Dominance. 

Factor 4, Sociability, contains eight facets measuring the degree to which 

one enjoys socialising, initiates interactions with others, and is chatty and socially 



 

332 
 

dependent on other people. An example item from this factor is: ‘I like it best 

when I have people around me’. The contents of the Sociability factor capture a 

number of Extraversion-related elements from different models, including FFM 

Gregariousness, 16PF Social Boldness, and HEXACO Sociability. The remaining 

Extraversion elements in these models are mostly represented across Factor 3: 

Straightforwardness; and Factor 5: Positive Affect. 

Factor 5, Positive Affect, has five facet components that describe the 

extent to which people experience positive emotions, sensations, and 

sentiments, and, consequently, how they interact with others and with their 

surroundings. This factor reflects the degree to which a person is optimistic, 

playful, full of energy and enthusiasm, and how seriously they take life. An 

example item from this factor is: ‘Sometimes I bubble with happiness’. This 

factor contains elements of the 16PF Liveliness and MPQ Wellbeing factors, as 

well as some components of the FFM and HEXACO Extraversion factors. Notably, 

these Extraversion-based elements (e.g. FFM’s Positive Emotions facet) 

emphasise one’s joyful and cheerful disposition to a greater extent than the 

tendency toward socialising.  

Factor 6, Neuroticism, is operationalised by six facets measuring one’s 

tendency towards experiencing a range of negative states such as anxiety, worry, 

depression, embarrassment, and constant rumination. An example item from 

this factor is: ‘I generally focus on the negative side of things’. This factor consists 

of a number of scales, including JPI Anxiety, FFM Hostility and Depression, and 

16PF Emotional Stability. Theoretically, Neuroticism has substantial similarity to 

the factors of Volatility and Withdrawal (DeYoung et al., 2007), the former 

describing the negative affective states directed outwards (e.g. anger and 

irritability) and the latter the negative affective states directed inwards (e.g. 

depression, rumination, and anxiety).  

Factor 7, Negative Affect, consists of seven facets assessing one’s 

propensity to experience negative affective states directed outwards, including, 
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for example, callousness, conflicted relationships and inferiority. An example 

item from this factor is: ‘I do not care how my actions affect others’. The 

contents of this factor conceptually overlap with the Big Seven Negative Valence 

factor, representing a range of negative affective, cognitive, and behavioural 

states, commonly described by terms such as cruel, mean, wicked, evil, and 

vicious (Tellegen, 1993; Tellegen & Waller, 1987; Tellegen & Waller, in press; 

Waller & Zavala, 1993). 

Factor 8, Social Astuteness, has four facet components measuring, on the 

one hand, an individual’s propensity to be helpful and compassionate towards 

others, and, on the other hand, to manipulate social situations to their 

advantage. An example item from this factor is: ‘An effective way to handle 

people is to tell them what they want to hear’. This factor is composed of a 

number of elements from the HEXACO Honesty-Humility dimension (e.g. 

Sincerity and Modesty), FFM Agreeableness (e.g. Altruism), and JPI (e.g. 

Empathy) factors. Given its composition, the Social Astuteness factor has a 

considerable overlap with the Honesty-Humility dimension of the HEXACO 

model.  

Factor 9, Tenacity, has six facets measuring the extent to which an 

individual is able to adapt to novel and stressful situations and to modify their 

behaviour in order to successfully attain goals. This factor also captures the ideas 

of achievement striving, fearlessness, and risk tolerance. An example item from 

this factor is: ‘Even in an emergency, I wouldn’t feel like panicking’. Conceptually, 

this factor overlaps with the achievement-oriented disposition of the Agency 

factor (Depue & Collins, 1999) and the Ego-Resiliency construct, defined as a 

dynamic adaptational system for changing circumstances and environmental 

contingencies (Block & Block, 1980, p.48).  

Factor 10, Prejudice, is operationalised by six facets measuring the degree 

to which a person identifies with their own culture and the social groups to 

which they belong. This factor captures ideas of upholding tradition, seeing value 
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in ceremony, and the extent to which a person is open to change. An example 

item from this factor is: ‘I don't really like people who are "different" or 

“unusual”’. This factor is comprised of a number of scales, including the MPQ 

Traditionalism, 16PF Rule Consciousness, and HEXACO Fairness. 

Factor 11, Risk, consists of five facets describing the degree to which a 

person is likely to oppose others and be less friendly. This factor captures the 

ideas of mistrusting other people’s motives, the potential for engaging in risky 

behaviours and confrontations with others, and the capacity to retaliate if a 

person is wronged. An example item from this factor is: ‘taking risks does not 

bother me if the gains involved are high’. This factor consists of a number of 

scales, including the MPQ Alienation, MPQ Aggression, and JPI Risk.  
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Appendix C. List of Personality scales and models excluded from the analysis of Study 1 
 

Excluded Personality Models and 
Scales 

Personality 
facets 

Remarks  Free 
items 

Facets/Factors 

IPIP Attention Deficit Hyperactivity 
Disorder (ADHD; Span, Earleywine, 
& Strybel, 2002) 
 

X 
 

Not a core personality facet. Clinical scale that 
measures ADHD symptoms  

✓ Single scale 

IPIP CAT-PD Anhedonia X  Not a core personality facet. Clinical scale that 
measures inability to derive pleasure from usually 
pleasurable events or experiences  
 

✓ Single scale 

PID-5 Anhedonia  X Not a core personality facet. Clinical scale that 
measures inability to derive pleasure from usually 
pleasurable events or experiences  
 

 Single scale 

IPIP CAT-PD Self-harm  X Not a core personality facet. Clinical scale that 
measures suicidal ideation   

✓ Single scale 

DAPP-BQ Self-harm X Not a core personality facet. Clinical scale that 
measures suicidal ideation   

✓ Single scale 

PID-5 Perceptual Dysregulation  X Not a core personality facet. Clinical scale that 
measures a range of cognitive dysfunctions 
 

 Single scale 

The IPIP Cognitive failures 
(Broadbent, Cooper, FitzGerald, & 
Parkes, 1982) 
 

X 
 

Not a core personality facet. Clinical scale that 
measures symptoms of cognitive dysregulation 

✓ Single scale 
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IPIP CAT-PD Cognitive Problems  
 

X Not a core personality facet. Clinical scale that 
measures a range of cognitive dysfunctions 
  

✓ Single scale 

IPIP Emotional/ Social/ Personal 
Intelligence (VIA: Social 
Intelligence) 

X 
 

Not a core personality facet. The scale measures a 
blend of personality characteristics with elements of 
social intelligence.  
  

✓ Single scale 

IPIP Language Mastery  
(HPI: Good Memory) 

X Not a core personality facet. The scale measures 
one’s perception of their own linguistic proficiency 
  

✓ Single scale 

IPIP Locus of Control Chance 
(Locus of control: Levenson, 1981) 

X Not a core personality facet. The scale measures 
one’s attributional style. 
  

✓ Single scale 

IPIP Locus of Control Internality 
(Locus of control: Levenson, 1981) 
 

X Not a core personality facet. The scale measures 
one’s attributional style. 
 

✓ Single scale 

IPIP Locus of Control Powerful 
others (Levenson, 1981) 
 

X Not a core personality facet. The scale measures 
one’s attributional style. 
 

✓ Single scale 

IPIP Locus of Control (Locus of 
Control: Rational Scale) 

X Not a core personality facet. The scale measures 
one’s attributional style. 
 

✓ Single scale 

IPIP Extravagance  
(TCI: Extravagance) 

X Not a core personality facet. The scale measures 
spending habits. 
 

✓ Single scale 

IPIP Judgment/Open-mindedness 
(VIA: Judgement)  

X Not a core personality facet. 
The scale measures a blend of personality content 
with elements of life experience/wisdom 
 

✓ Single scale 
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IPIP Love of Reading  
(HPI: Reading HIC)  

X Not a core personality facet. The scale measures 
one’s attributional style. 
  

✓ Single scale 

IPIP Perspective/Wisdom  
(VIA: Perspective) 

X Not a core personality facet. The scale measures. a 
blend of personality content with elements of life 
experience/wisdom 
   

✓ Single scale 

IPIP 6FPQ: Self-Reliance ✓ Low level of alpha reliability [a=.59] 
 

✓ Single scale 

IPIP HPI Good Attachment ✓ Low level of alpha reliability [a=.55] 
 

✓ Single scale 

IPIP HPI Intellectual Games ✓ Low level of alpha reliability [a=.50] 
 

✓ Single scale 

IPIP HPI Math Ability ✓ Low level of alpha reliability [a=.44] 
 

✓ Single scale 

IPIP Depression 
(Radloff, 1977) 

X 
 

Not a core personality facet. Clinical scale that 
measures depressive symptomatology 
  

✓ Single scale 

IPIP Dissociation (Goldberg, 
1999b) 

X 
 

Not a core personality facet. Clinical scale that 
measures symptoms of cognitive dysregulation 
 

✓ Single scale 

IPIP Hypomanic traits  
(Eckblad & Chapman, 1986) 

X 
 

Not a core personality facet. Clinical scale that 
measures affective dysregulation  
 

✓ Mood Intensity 
(single scale) 

IPIP Obsessive-Compulsive 
Symptoms (Foa et al., 2002)  

X Not a core personality facet. Clinical scale that 
measures symptomology associated with Obsessive-
Compulsive Disorder 
 

✓ Single scale 



 

338 
 

IPIP Physical Attractiveness  
(Physical Attractiveness: Rational 
Scale) 
 

X Not a core personality facet. The scale measures 
perception of their own physical attractiveness  

✓ Single scale 

IPIP ORAIS Being alone X All following 33 ORAIS scales are not core 
personality facets, as they measure specific interests  

✓ Single scale 

IPIP ORAIS Child-Related  X  ✓ Single scale 
IPIP ORAIS Collecting X  ✓ Single scale 
IPIP ORAIS Computing  X  ✓ Single scale 
IPIP ORAIS Creativity X  ✓ Single scale 
IPIP ORAIS Culture X  ✓ Single scale 
IPIP ORAIS Drinking  X  ✓ Single scale 
IPIP ORAIS Exercise  X  ✓ Single scale 
IPIP ORAIS Fashion X  ✓ Single scale 
IPIP ORAIS Financial X  ✓ Single scale 
IPIP ORAIS Food-related  X  ✓ Single scale 
IPIP ORAIS Gambling  X  ✓ Single scale 
IPIP ORAIS Game-playing  X  ✓ Single scale 
IPIP ORAIS Gardening  X  ✓ Single scale 
IPIP ORAIS Green Activities  X  ✓ Single scale 
IPIP ORAIS Housekeeping  X  ✓ Single scale 
IPIP ORAIS Music  X  ✓ Single scale 
IPIP ORAIS Partying  X  ✓ Single scale 
IPIP ORAIS Pets X  ✓ Single scale 
IPIP ORAIS Political X  ✓ Single scale 
IPIP ORAIS Reading  X  ✓ Single scale 
IPIP ORAIS Religious  X  ✓ Single scale 
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IPIP ORAIS Romance  X  ✓ Single scale 
IPIP ORAIS Self-Improvement  X  ✓ Single scale 
IPIP ORAIS Shopping  X  ✓ Single scale 
IPIP ORAIS Social-Networking  X  ✓ Single scale 
IPIP ORAIS Sports  X  ✓ Single scale 
IPIP ORAIS Summer Activities  X  ✓ Single scale 
IPIP ORAIS Travel  X  ✓ Single scale 
IPIP ORAIS TV X  ✓ Single scale 
IPIP ORAIS Understanding  X  ✓ Single scale 
IPIP ORAIS Vehicles  X  ✓ Single scale 
IPIP ORAIS Writing  X  ✓ Single scale 
IPIP ORVIS Leadership  X All 8 ORAIS scales are not core personality facets, as 

they measure specific interests 
✓ Single scale 

IPIP ORVIS Organisation  X  ✓ Single scale 
IPIP ORVIS Altruism X  ✓ Single scale 
IPIP ORVIS Creativity  X  ✓ Single scale 
IPIP ORVIS Analysis X  ✓ Single scale 
IPIP ORVIS Production X  ✓ Single scale 
IPIP ORVIS Adventure  X  ✓ Single scale 
IPIP ORVIS Erudition X  ✓ Single scale 
Minnesota Multiphasic Personality 
Inventory (MMPI; Hathaway 1947; 
Hathaway & McKinley, 1951) 
 

X 
 

Not a core personality facet. Clinical scale that 
measures 10 broad dimensions of psychopathology. 
For example, Hysteria, Paranoia and Schizophrenia  

X  

Personality Psychopathology Five 
(PSY-5) lower-order facets; Arnau, 
Handel, & Archer, 2005b) 

✓ A hierarchical model of personality that measures a 
range of abnormal personality characteristics 
hierarchically organised under five broad factors. 

X 18 constructs:   
 
Aggressiveness,  
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This model was build based on the MMPI to derive 
low-order personality facets underlying 10 broad 
psychopathology dimensions from the MMPI. 
 

Assertiveness, 
Physical Aggression,  
Grandiosity, 
Psychoticism, 
Psychotic Experiences, 
Paranoia, 
Mistrust,  
Disconstraint,  
Norm violation, 
Impulsivity, 
Negative Emotionality, 
Irritability, 
Phobias, 
Introversion, 
Anhedonia, 
Low Sociability,  
Low diligence 
 

Interpersonal Adjective Scales 
Measure (IAS; Wiggins, 1995) 

✓ A circumplex-type model that conceptualises human 
personality in terms of two dominant trait 
dimensions: Dominance and Nurturance  
 

X 8 constructs:  
 
Assured-Dominant, 
Gregarious-Extraverted,  
Warm-Agreeable,  
Unassuming-Ingenious,  
Unassured-Submissive  
Aloof-Introverted,  
Cold-Hearted, 
Arrogant-Calculating  
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Occupational Personality 
Questionnaire (OPQ 32n, 
normative version; Bartram, 
Brown, Fleck, Inceoglu, & Ward, 
2006) 

✓ The model was developed to measure personality 
characteristics associated with one’s preferred style 
of work behaviour   
 

X 32 constructs:  
 
Persuasive, 
Controlling, 
Outspoken, 
Independent minded,  
Outgoing,  
Affiliative,  
Socially Confident,  
Modest, 
Democratic,  
Caring, 
Data Rational, 
Evaluative,  
Behavioural, 
Conventional, 
Conceptual, 
Innovative, 
Variety Seeking, 
Adaptable, 
Forward Thinking,  
Detail Conscious, 
Conscientious,  
Rule Following, 
Relaxed,  
Worrying, 
Tough Minded,  
Optimistic, 
Trusting, 
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Emotionally Controlled, 
Vigorous, 
Competitive,  
Achieving, 
Decisive  
 

Periodic Table of Personality 
(Woods & Anderson, 2016) 

✓ A circumplex-type model comprised of numerous 
personality frameworks, whose IPIP equivalents 
have already been included into the analysis. 
Notably, the OPQ was also used in the development 
of the Periodic table. However, as mentioned above, 
this inventory is not publicly-available    
 

X See the OPQ     

The Schedule for non-adaptive and 
adaptive personality-2 (SNAP-2; 
Clark, Simms, Wu, & Casillas, 2008)  

✓ The SNAP-2 model was designed to assess a mixture 
of both normal and pathological aspects of 
personality.  
 

X 15 constructs:  
 
Negative Temperament 
Mistrust 
Manipulativeness 
Self-harm 
Aggression 
Eccentric Perceptions  
Dependency 
Positive Temperament 
Entitlement  
Exhibitionism 
Detachment 
Disinhibition 
Impulsivity 
Propriety 
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Workaholism 
 

Eysenck’s (1975) P.E.N.  ✓ P.E.N. a biological model of personality that 
measures three broad factors: Psychoticism, 
Extroversion and Neuroticism  
 

X  

Supernumerary Personality 
Inventory (SPI; Paunonen, 2002) 

✓ The model that was developed to assess ten 
personality facets that lie outside of the Big Five 
factors   

X 10 constructs  
 
Conventionality  
Seductiveness  
Manipulativeness 
Thriftiness 
Humorousness 
Integrity  
Femininity  
Religiosity 
Risk-Taking 
Egotism  
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Appendix D. List of personality facets with item content synonymous to that of the 11+ FM scales 
 

11+FM Scales   Scales with synonymous item content   

1. Abstract Intellectual Curiosity  
(original label: Abstractness) 

IPIP Creativity/Originality (AB5C: V+/II-) 
 

 IPIP Intellect (NEO: ideas) 

 IPIP Intellect (CPI: Achievement via Independence) 

2. Broad Interest in Things  
(original label: Curiosity) 

IPIP Inquisitiveness (HEX: Inquisitiveness)  
 

 IPIP Love of Learning (VIA: Love of Learning) 
3. Aesthetics 

   (original label: Aesthetic Interests) 
IPIP Aesthetic Appreciation/Artistic Interests (NEO: Aesthetics) 
 

 IPIP Reflection (AB5C: V+/II+) 
 IPIP Aesthetic Appreciation/Artistic Interests (HEX: Aesthetic Appreciation) 
 IPIP Aesthetic Appreciation/Artistic Interests (HPI: Culture) 

4. Need for Cognition  
(original label: Cognitive Interests) 

IPIP Need for Cognition  
(Need for Cognition: Cacioppo & Petty, 1982) 

5. Creativity IPIP Creativity/Originality (HEX: Creativity) 
 IPIP Creativity/Originality (VIA: Originality)  
 IPIP Ingenuity (AB5C: V+/I+) 
 IPIP Ingenuity (JPI: Innovation) 
 IPIP Ingenuity (HPI: Generates Ideas) 

6. Absorption  
7. Fantasy IPIP Imagination (NEO: Fantasy) 

 IPIP Imagination (MPQ: Absorption) 
 IPIP CAT-PD Fantasy Proneness  
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8. Perseverance IPIP CAT-PD Non-perseverance  
 PID-5 Perseveration 

9. Planfulness IPIP Planfulness (CAT-PD Non-planfulness) 
10. Self-control  

(original label: Impulse Control) 
IPIP (AB5C: IV+/I-)  
 

 IPIP Recklessness (TCI: Impulsiveness) 
 PID-5 Impulsivity 

11. Orderliness IPIP Disorderliness (CPI: Flexibility) 
 IPIP Need for Order and Cleanliness (Need for Order and Cleanliness: Foa, et al., 1998) 
 IPIP Orderliness (AB5C: III+/V-) 
 IPIP Orderliness (NEO: Order) 
 IPIP Orderliness (16PF: Perfectionism) 
 IPIP Orderliness (6FPQ: Order) 
 IPIP Orderliness (BFAS: Orderliness) 
 IPIP Orderliness (HEX: Organisation) 
 IPIP Orderliness (HPI: Mastery) 

12. Detail Conscious IPIP Perfectionism (HEX: Perfectionism) 
 IPIP Appearance-Conscious (HPI: Appearance HIC) 

13. Procrastination      
(original label: Discipline) 

IPIP Efficiency (AB5C: III+/I+) 

 IPIP Initiative (TCI: Eagerness of Effort) 
 IPIP Self-discipline (NEO: Self-discipline) 
 IPIP Self-discipline (HPI: Moralistic) 

14. Impetuousness      
 (original label: Spontaneity) 

IPIP Moderation (AB5C: IV+/III+) 
 

 IPIP Immoderation (NEO: Immoderation)  
15. Self-efficacy  

             (original label: Competence) 
IPIP Competence (AB5C: V+/III+)  

 IPIP Self-confidence (HPI: Self-Confidence HIC)  

http://ipip.ori.org/newAB5CKey.htm#Moderation
http://ipip.ori.org/newHPIKeys.htm#SelfConfidence
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 IPIP Self-efficacy (NEO: Competence) 
 IPIP Self-esteem (Self-Esteem: Rosenberg, 1965) 
 IPIP Quickness (HPI: School Success) 

16. Dependability  
(original label: Integrity) 

IPIP Dutifulness (NEO: Dutifulness) 

 IPIP Perfectionism (AB5C: III+/IV-) 
 IPIP Perfectionism (Perfectionism and Intrusive Thoughs: Foa, et al., 1998) 
 IPIP CAT-PD Irresponsibility  
 IPIP CAT-PD Perfectionism  
 PID-5 Rigid Perfectionism  

17. Eccentricity  
(original label: Unconventionality) 

IPIP CAT-PD Peculiarity 
 

 PID-5 Eccentricity  
18. Assertiveness IPIP CAT-PD Domineering 

 IPIP Dominance (CPI: Nar) 
19. Critical  

(original label: Captiousness) 
 

20. Social Confidence  IPIP Social-Confidence (JPI: Social Confidence) 
 IPIP Social-Confidence (HPI: No social anxiety) 
 IPIP Social Discomfort (TCI: Shyness) 

21. Forgiveness IPIP Forgiveness/Mercy (HPI: No Hostility) 
22. Stubbornness IPIP Flexibility (HEX: Flexibility) 

 IPIP CAT-PD Rigidity  
23. Sociability  

(original label: Introversion) 
IPIP Gregariousness (NEO: Gregariousness) 
 

 IPIP Gregariousness (16PF: Serious/Lively) 
 IPIP Gregariousness (IPIP-IPC Gregarious-Extraverted) 
 IPIP Gregariousness (HPI: Likes Parties HIC) 
 IPIP Reclusiveness (6FPQ: Autonomy) 
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 IPIP Sociability (HPI: Likes Crowds HIC) 
 IPIP Introversion (16PF: Self-Reliant/Group-Oriented) 
 IPIP Sociability (AB5C: I+/V-) 
 IPIP Sociability (JPI: Social Participation) 
 IPIP Sociability (HEX: Sociability) 
 IPIP CAT-PD Social Withdrawal  
 PID-5 Withdrawal  
 ZKA-PQ Sociability 

24. Leadership  
(original label: Social Dominance) 

IPIP Assertiveness (16PF: Dominance) 
 

 IPIP Assertiveness (MPQ: Social Potency) 
 IPIP Assertiveness (BFAS: Assertiveness) 
 IPIP Extraversion (6FPQ: Extraversion) 
 IPIP Leadership (AB5C: I+/V+)  
 IPIP Leadership (6FPQ: Dominance) 
 IPIP Leadership (VIA: Leadership) 

25. Self-Reliance  
(original label: Disciplined Isolation)  

IPIP Citizenship/Team work (VIA: Citizenship) 

26. Affability IPIP Friendliness (AB5C: I+/II+) 
 IPIP Friendliness (NEO: Warmth) 
 IPIP Friendliness (HPI: Likability) 
 IPIP Friendliness (TCI: Openness to warm communication) 
 IPIP Friendliness (MPQ: Social Closeness) 
 IPIP Friendliness (HPI: Likes People HIC) 
 IPIP Warmth (IPIP-IPC: Warm-Agreeable) 

27. Social Boldness  
(original label: Sociability) 

IPIP Extraversion (Big-Five Domain) 

 IPIP Extraversion (Big-7: 525) 
 IPIP Friendliness (16PF: Shy/bold) 
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 IPIP Gregariousness (AB5C: I+/I+) 
 IPIP Introversion (IPIP-IPC: Aloof-Introverted) 
 IPIP Sociability (CPI: Sociability) 

28. Social Dependence IPIP CAT-PD Relationship Insecurity  
 IPIP CAT-PD Submissiveness 
 PID-5 Submissiveness  

 DAPP-BQ Insecure Attachment 
 ZKA-PQ Dependency  

29. Need for Social Acceptance  
(original label: Independent Mindness) 

IPIP Need for Approval/ Conformity/Dependence (JPI: Cooperativeness) 
 

 IPIP Independence (6FPQ: Independence) 
 IPIP Need for Approval/ Conformity/Dependence (HPI: Not Autonomous HIC) 
 IPIP Need for Approval/ Conformity/Dependence (TCI: Dependence) 

30. Optimism IPIP Enthusiasm/Zest/ Vitality (VIA: Zest) 
 IPIP Happiness (AB5C: IV+/I+) 
 IPIP Happiness (HPI: Stress Tolerance) 
 IPIP Hope/Optimism (Scheier, et al., 1994) 
 IPIP Hope/Optimism (VIA: Hope) 

31. Surgency IPIP Cheerfulness (NEO: Positive emotions) 
 IPIP BIS/BAS system (BAS: Reward Responsiveness; Carver & White, 1994) 
 IPIP Responsive joy (Barchard, 2001) 

 ZKA–PQ Positive emotions 
32. Vigour  IPIP Activity-level (NEO: Activity) 

 IPIP Activity-level (JPI: Energy Level) 
 IPIP Liveliness (HEX: Liveliness) 
 ZKA–PQ General Activity 
 ZKA–PQ Restlessness  

33. Hedonism  
(original label: Frivolity) 

IPIP Humour/ Playfulness (6FPQ: Seriousness) 
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34. Anxiety IPIP Anxiety (HEX: Anxiety) 
 IPIP Anxiety (JPI: Anxiety) 

 IPIP Anxiety (BIS: Anxiety: Carver & White, 1994) 
 IPIP Calmness (HPI: Not Anxious) 
 IPIP Emotional Stability (Big-Five Domain) 
 IPIP Emotional Stability (Big-7: 525) 
 IPIP Neuroticism (NEO Domain) 
 IPIP Neuroticism (TCI: Anticipatory Worry) 
 IPIP Neuroticism (MPQ: Stress Reaction) 
 IPIP CAT-PD Anxiousness 
 IPIP CAT-PD Health Anxiety 
 PID-5 Anxiousness   
 ZKA-PQ Anxiety 

35. Worry  
36. Depression IPIP Depression (NEO: N3) 

 IPIP CAT-PD Depressiveness  
 IPIP Imperturbability (AB5C: IV+/II-) 
 DAPP-BQ Depressivity 
 ZKA-PQ Depression  

37. Rumination  
38. Anger IPIP Amiability (CPI: Amiability) 

 IPIP Anger (NEO: Anger) 
 IPIP Anger (BFAS: Volatility) 
 IPIP Calmness (AB5C: IV+/II+) 
 IPIP Calmness (6FPQ: Even-tempered) 
 IPIP Cool-headedness (HPI: Even-tempered) 
 IPIP Empathy (HPI: Empathy HIC) 
 IPIP Patience (HEX: Patience) 
 IPIP Stability (AB5C: IV+/IV+) 

http://ipip.ori.org/newAB5CKey.htm#Imperturbability
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 IPIP Stability (HPI: Adjustment) 
 IPIP CAT-PD Anger  
 ZKA–PQ Anger 

39. Sensitivity to criticism  
(original label: Embarrassment) 

 

40. Callousness  IPIP (IPIP-IPC: Cold-Hearted) 
 IPIP CAT-PD Callousness 

41. Inferiority ZKA-PQ Self-esteem  
42. Grandiosity IPIP CAT-PD Grandiosity 

 PID-5 Grandiosity 
43. Manipulativeness  

(original label: Deviousness) 
IPIP CAT-PD Manipulativeness 
 

 PID-5 Manipulativeness 
44. Altruism  

(original label: Consideration) 
IPIP Altruism (NEO: Altruism) 
 

45. Empathy IPIP Compassion (BFAS: Compassion) 
 IPIP Empathy (TCI: Empathy) 
 IPIP Empathy (JPI: Empathy) 
 IPIP Empathy (HPI: Caring) 
 IPIP Sympathy (AB5C: II+/III-) 
 IPIP Responsive Distress (Barchard, 2001)   
 IPIP Empathic Concern (Barchard, 2001) 

46. Fearfulness  IPIP Fearfulness (HEX: Fearfulness) 
 IPIP Bravery/Courage /Valour (VIA: Bravery) 

47. Achievement Striving  IPIP Achievement-striving (NEO: Achievement Striving) 
 IPIP Achievement-striving (TCI: Ambitious) 
 IPIP Achievement-striving (MPQ: Achievement) 
 IPIP Achievement-striving (6FPQ: Achievement) 
 IPIP Diligence (HEX: Diligence) 

http://ipip.ori.org/newTCIKey.htm#Empathy
http://ipip.ori.org/newJPI-RKey.htm#Empathy
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 IPIP Industriousness/Perseverance/Persistence (TCI: Perfectionist) 
 IPIP Industriousness/Perseverance/Persistence (6FPQ: Industriousness) 
 IPIP Industriousness/Perseverance/Persistence (VIA: Industriousness) 
 IPIP Industriousness/Perseverance/Persistence (BFAS: Industriousness)  
 IPIP CAT-PD Workaholism  
 ZKA–PQ Work Compulsion 
 ZKA–PQ Work energy  

48. Sensitivity  IPIP Sensitivity (16PF Sensitivity) 
49. Risk taking  

(original label: Tolerance for Ambiguity) 
PID-5 Risk taking  
 

50. Traditionalism IPIP Conservatism (TCI: Spiritual Acceptance) 
 IPIP Conservatism (MPQ: Traditionalism) 
 IPIP Conservatism (6FPQ: Cognitive Structure) 
 IPIP Liberalism (NEO: Values) 
 IPIP Liberalism (CPI: Creative Temperament) 
 IPIP Morality (AB5C: II+/III+) 
 IPIP Morality (TCI: Pure-hearted conscience) 
 IPIP Traditionalism (JPI: Traditional values) 

51. Intolerance  
52. Punitiveness  
53. Dishonest-Opportunism IPIP Impression-management (BIDR: Paulhus, 1991) 

 PID-5 Deceitfulness 
54. Novelty- Seeking IPIP Variety-seeking (TCI: Exploratory excitability) 

 IPIP Variety-seeking (HPI: Experience-seeking) 
 ZKA–PQ Experience Seeking 

55. Aggression IPIP Belligerence (MPQ: Aggression) 
 IPIP CAT-PD Hostile Aggression  
 ZKA–PQ Hostility 
 ZKA–PQ Physical Aggression 
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56. Sensation Seeking  
(original label: Risk) 

IPIP Adventurousness (NEO: Actions) 

 IPIP Adventurousness (CPI: Social Presence) 
 IPIP Adventurousness (6FPQ: Change) 
 IPIP Risk-taking/Sensation-Seeking/Thrill-Seeking (JPI: Risk Taking) 
 IPIP Risk-taking/Sensation-Seeking/Thrill-Seeking (HPI: Thrill-seeking) 
 IPIP Risk-taking/Sensation-Seeking/Thrill-Seeking (Dangerous Thrill-seeking: Hoyle et al., 

2002) 
 IPIP Excitement-seeking (NEO: Excitement-seeking) 
 IPIP CAT-PD Risk Taking 
 ZKA-PQ Thrill and adventure seeking  
 ZKA-PQ Disinhibition 

57. Harm Avoidance  
(original label: Stress Resistance) 

IPIP Harm Avoidance (TCI: Harm Avoidance) 
 

 IPIP Risk-avoidance (MPQ: Harm Avoidance) 
 IPIP Timidity (CPI: Femininity) 

58. Vengeance  
(original label: Antagonism) 

IPIP Disparagement (IPIP-IPC: Arrogant Calculating) 
  

59. Mistrust  IPIP Distrust (MPQ: Alienation) 
 IPIP Trust (NEO: Trust)  
 IPIP Trust (TCI: Helpfulness) 
 IPIP Trust (HPI: Trusting HIC) 
 IPIP CAT-PD Mistrust 
 IPIP 16PF Distrust  
 PID-5 Suspiciousness  

60. Good humoured IPIP Humor/Playfulness (VIA: Humour) 
 IPIP Humor/Playfulness (HPI: Entertaining) 

61. Personal Disclosure IPIP Reserve (16PF: Privateness) 
 IPIP Self-disclosure (TCI: Self-disclosure) 
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Appendix E. List of personality facets from the literature considered to be multidimensional 
 

Multidimensional Constructs 

IPIP Creativity/Originality (AB5C: V+/II-) IPIP Adaptability (6FPQ: Good natured) 
IPIP Intellect (NEO: ideas) IPIP Cautiousness (AB5C: III+/I-) 
IPIP Comprehension (6FPQ: Understanding) IPIP Cautiousness (NEO: Deliberation) 
IPIP Aesthetic Appreciation/Artistic Interests (BFAS: Openness) IPIP Curiosity (VIA: Curiosity) 
IPIP Culture (6FPQ: Breadth of Interest) IPIP Curiosity (HPI: Curiosity HIC) 
IPIP Creativity/Originality (HPI: Intellectance) IPIP Curiosity (HPI: Science Ability HIC) 
IPIP Insight (CPI: Self-Acceptance) IPIP Depth (AB5C: V+/IV-) 
IPIP Imagination (AB5C: V+/III-) IPIP Docility (6FPQ: Abasement) 
IPIP Imagination (16PF: Abstractedness) IPIP Dominance (IPIP-IPC: Assured-Dominant) 
IPIP Imagination (TCI: Imagination) IPIP Drive/Ambition (BAS: Drive; Carver & White, 1994) 
IPIP Planfulness (MPQ: Control vs Impulsivity) IPIP Dutifulness (CPI: Dutifulness; Vector 2) 
IPIP Deliberateness (6FPQ: Deliberateness) IPIP Dutifulness (16PF: Rule-conscious) 
IPIP Impulse Control (TCI: Enlightened Second Nature) IPIP Dutifulness (HPI: Prudence) 
IPIP Impulse Control (HPI: Impulse Control) IPIP Dutifulness (HPI: Avoids Trouble) 
IPIP Methodicalness (6FPQ: Methodicalness)  IPIP Empathy (AB5C: II+/V+) 
IPIP Orderliness (JPI: Organisation) IPIP Enthusiasm/Zest/Vitality (HPI: Identity HIC) 
IPIP Self-control/Self-regulation (VIA: Self-regulation) IPIP Enthusiasm/Zest/Vitality (BFAS: Enthusiasm)  
IPIP Self-discipline (CPI: Law enforcement orientation) IPIP Equity/Fairness (HEX: Fairness) 
IPIP Competence (CPI: Psychological Mindedness) IPIP Expressiveness (HEX: Expressiveness) 
IPIP Quickness (AB5C: V+/IV+)  IPIP Forcefulness (CPI: Masculinity)  
IPIP Resourcefulness (6FPQ: Endurance) IPIP Forgiveness/Mercy (HPI: Easy to Live with HIC) 
IPIP Self-efficacy (CPI: Independence) IPIP Cooperation (HPI: Reliability) 
IPIP Dutifulness (AB5C: III+/II+) IPIP Conservatism (TCI: Conservatism)  
IPIP Assertiveness (NEO: Assertiveness) IPIP Gentleness (HEX: Gentleness)  
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IPIP Agreeableness (6FPQ: Agreeableness) IPIP Generosity/Kindness (VIA: Kindness) 
IPIP Forgiveness/Mercy (HEX: Forgiveness) IPIP Good Nature (CPI: Good Nature; Vector 3) 
IPIP Forgiveness/Mercy (VIA: Forgiveness) IPIP Happiness (CPI: Managerial Potential) 
IPIP Gregariousness (6FPQ: Affiliation) IPIP Humility/Modesty (NEO: Modesty) 
IPIP Introspection/ Private Self-Consciousness (AB5C: V+/I-) IPIP Humility/Modesty (HEX: Modesty) 
IPIP Poise (AB5C: I+/IV+) IPIP Humility/Modesty (VIA: Humility) 
IPIP Assertiveness (CPI: Dominance) IPIP Hypomanic Exhibitionism (Exhibitionism: Ekblad & Chapman, 

1986) 
IPIP Leadership (HPI: Ambition) IPIP Intellect (AB5C: V+/V+) 
IPIP Leadership (HPI: Leadership) IPIP Intellect (Big-Five Domain) 
IPIP Agreeableness (NEO Domain) IPIP Intellect (Big-7: 525) 
IPIP Agreeableness (Big-Five Domain) IPIP Intellect (16PF: Reasoning) 
IPIP Agreeableness (Big-7: 525) IPIP Intellect (HPI: Education HIC) 
IPIP Extraversion (NEO Domain) IPIP Intellect (BFAS: Intellect) 
IPIP Gregariousness (HPI: Sales Potential) IPIP Intellectual Breadth (JPI: Breadth of Interest) 
IPIP Introversion (CPI: Introversion vector 1) IPIP Intellectual Complexity (JPI: Complexity) 
IPIP Happiness (HPI: No Depression HIC) IPIP Intellectual Openness (BFAS: Openness/Intellect) 
IPIP Hope/Optimism (CPI: Well-being) IPIP Attractiveness (Big-7: 525) 
IPIP Hope/Optimism (TCI: Optimism) IPIP Introspection/ Private Self-Consciousness (Buss, 1980) 
IPIP Extraversion (BFAS Extraversion) IPIP Joyfulness (MPQ: Well-being) 
IPIP Positive Expressivity (Barchard, 2001) IPIP Need for Approval/ Conformity/ Dependence (HEX: Dependence) 
IPIP Anxiety (16PF: Apprehension) IPIP Negative Expressivity (Barchard, 2001) 
IPIP Emotional Stability (16PF: Emotional Stability) IPIP Negative Valence (Big-7: 525) 
DAPP-BQ Anxiousness IPIP Neuroticism (BFAS: Neuroticism) 
IPIP Rumination (HPI: Impression Management HIC) IPIP Nurturance (AB5C: II+/V-) 
PID-5 Callousness IPIP Orderliness (HPI: Not Spontaneous HIC) 
DAPP-BQ Callousness IPIP Organisation (AB5C: III+/V+) 
IPIP Machiavellianism (JPI: Social Astuteness) IPIP Planfulness (CPI: Achievement via conformance)  
IPIP Agreeableness (BFAS: Agreeableness) IPIP Pleasantness (AB5C: II+/IV+) 
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IPIP Sentimentality (TCI: Sentimentality) IPIP Pleasantness (HPI: Virtuous HIC) 
IPIP Sentimentality (HEX: Sentimentality) IPIP Poise (CPI: Tough-mindedness) 
IPIP Sympathy (NEO: A6) IPIP Positive Expressivity (BFAS: Politeness) 
IPIP Aesthetic Appreciation (VIA: Appreciation of Beauty) IPIP Calmness (CPI: Work Orientation) 
IPIP Sentimentality (CPI: Femininity) IPIP Prudence (HEX: Prudence) 
IPIP Morality (NEO: Straightforwardness) IPIP Prudence (VIA: Prudence) 
IPIP Unconventionality (HEX: Unconventionality) IPIP Public self-consciousness (Buss, 1980) 
IPIP Intellectual Openness (6FPQ: Openness to experience) IPIP Purposefulness (AB5C: III+/IV+) 
IPIP Openness to Experience (NEO Domain) IPIP Rationality (AB5C: III+/II-) 
PID-5 Hostility  IPIP Rebelliousness (TCI: Rebelliousness) 
IPIP Behavioural Inhibition/Activation System  
(BAS: Fun-seeking; Carver & While, 1994) 

IPIP Resourcefulness (TCI: Resourcefulness) 

IPIP Risk-taking/Sensation-Seeking/Thrill-Seeking 
(Impulsive Thrill-seeking: Hoyle et al., 2002) 

IPIP Romanticism (TCI: Romanticism) 

IPIP Risk-taking/Sensation-Seeking/Thrill-Seeking  
(Calculated Thrill-seeking: Hoyle et. al, 2002) 

IPIP Satisfaction (TCI: Satisfaction) 

DAPP-BQ Stimulus-seeking IPIP Security (CPI: Leadership) 
IPIP Achievement-striving (HPI: Competitive HIC) IPIP Self-acceptance (HPI: No Guilt HIC) 
IPIP Anxiety (BFAS: Withdrawal) IPIP Self-consciousness (NEO: Self-consciousness) 
IPIP Assertiveness (AB5C: I+/III+) IPIP Self-control/ Self-regulation (CPI: Self-control) 
IPIP Calmness (HPI: Calmness HIC) IPIP Self-deception (BIDR: Paulhus, 1991) 
IPIP Calmness (HPI: Service Orientation) IPIP Self-efficacy (TCI: Low self-efficacy) 
IPIP Capacity for Love (VIA: Capacity for Love) IPIP Self-monitoring (Self-monitoring: Snyder, 1974) 
IPIP Competence (HPI: Managerial Potential) IPIP Sensitivity (HPI: Sensitive HIC) 
IPIP Competence (TCI: Competence) IPIP Sincerity (HEX: Sincerity)  
IPIP Complexity (CPI: Capacity for Status) IPIP Sociability (HPI: Sociability) 
IPIP Complexity (16PF: Openness to change) IPIP Social Boldness (HEX: Social Boldness) 
IPIP Comprehension (CPI: Intellectual Efficiency) IPIP Stability (CPI: Socialisation) 
IPIP Conscientiousness (AB5C: III+/III+) IPIP Submissiveness (IPIP-IPC: Unassured-Submissive) 
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IPIP Conscientiousness (NEO Domain) IPIP Talkativeness (AB5C: I+/IV-) 
IPIP Conscientiousness (Big-Five Domain) IPIP Temperance (CPI: Good Impression) 
IPIP Conscientiousness (Big-7: 525)  IPIP Tenderness (AB5C: II+/IV-) 
IPIP Conscientiousness (BFAS: Conscientiousness) IPIP Tolerance (TCI: Social Acceptance) 
IPIP Cool-headedness (AB5C: IV+/III-) IPIP Tolerance (JPI: Tolerance)  
IPIP Cooperation (AB5C: II+/I-) IPIP Tolerance (IPIP-IPC: Unassuming-Ingenious) 
IPIP Cooperation (NEO: Compliance) IPIP Toughness (AB5C: IV+/V+) 
IPIP Unpretentiousness (6FPQ: Individualism) IPIP Toughness (HPI: Clerical Potential) 
IPIP Exhibitionism (6FPQ: Exhibitionism) IPIP Tranquillity (AB5C: IV+/V-)  
IPIP Vulnerability (NEO: Vulnerability) IPIP Understanding (AB5C: II+/II+) 
IPIP Emotionally (NEO: Feelings)  
 

IPIP Emotionality (16PF: Tension) 
 

IPIP Femininity (TCI: Femininity)  IPIP Greed Avoidance (HEX: Greed Avoidance) 
IPIP Politeness (CPI: Social Desirability) IPIP Problem-solving (HPI: Science Ability HIC) 
IPIP Responsibility (JPI: Responsibility) IPIP Responsibility (CPI: Responsibility)  
IPIP Self-acceptance (TCI: Self-acceptance) IPIP Tolerance (CPI: Tolerance) 
IPIP Toughness (HPI: No Somatic Complains HIC) Social Dominance Orientation (Pratto et al., 1994) 
Egoism (Weigel et al., 1999) Entitlement (Campbell et al., 2004) 
IPIP CAT-PD Affective Lability  IPIP Unlikely Virtues (MPQ: Unlikely Virtues) 
IPIP CAT-PD Emotional Detachment DAPP-BQ Low Affiliation   
PID-5 Emotional Lability DAPP-BQ Narcissism  
PID-5 Irresponsibility  DAPP-BQ Oppositionality   
PID-5 Restricted Affectivity  DAPP-BQ Rejection  
DAPP-BQ Affective Lability DAPP-BQ Restricted Expression 
DAPP-BQ Compulsivity DAPP-BQ Submissiveness  
DAPP-BQ Conduct Problems ZKA–PQ Verbal Aggression  
DAPP-BQ Identity Problems  ZKA–PQ Exhibitionism  
DAPP-BQ Intimacy Problems ZKA–PQ Boredom susceptibility  
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Appendix F. Unique personality facets and equivalent scales with synonymous content 
 

Unique scales   Synonymous scales  Comments  

IPIP Authenticity/Integrity/ Honesty (VIA: Integrity)   

IPIP Emotion-based Decision-making (Barchard, 2001)   

IPIP Equity/Fairness (VIA: Fairness)    

IPIP Gratitude (VIA: Gratitude)   

IPIP Introspection/ Private Self-Consciousness                                

(HPI: Self Focus HIC) 

IPIP Attention to Emotion                          

(Attention to Emotion; Barchard, 2001) 

Items from the IPIP HPI Introspection 

scale were judged to be of higher 

quality than those of the synonymous 

Bachard scale. Hence only the IPIP HPI 

scale was retained  

 

Extrospection (adaptation of the Introspection scale for 

‘others’) 
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IPIP Provocativeness (AB5C: I+/II-)   

IPIP Warmth (16PF: Warmth) IPIP Warmth (AB5C: II+/I+) 

ZKA-PQ Social warmth  

 

Items from the 16PF: Warmth scale 

were judged to be of higher quality 

than both scales with equivalent 

meaning. Hence only the IPIP Warmth 

(16PF: Warmth) was retained 

   

 

 

IPIP Religiousness/ Spirituality (VIA: Spirituality)   

IPIP CAT-PD Rudeness    

PID-5 Attention-seeking scale  IPIP Exhibitionism (HPI: Exhibitionistic 

HIC) 

IPIP CAT-PD Exhibitionism  

 

Items from the PID-5 Attention-seeking 

scale were judged to be of higher 

quality than both scales with 

equivalent meaning. Hence only the 

PID-5 scale was retained 
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PID-5 Distractibility    

PID-5 Insecure Attachment Insecurity   

Envy (Smith, Parrott, Diener, Hoyle, & Kim, 1999)   

Indecisiveness (Frost & Shows, 1993)    

Tolerance for Ambiguity (MSTAT-II; McLain, 2009)   
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Appendix G. A list of facets and their definitions 
 

Facet  

 

Definition  

Abstract Intellectual Curiosity  The quality of enjoying to explore and discuss 
abstract concepts related to nature and human 
condition   

Broad Interest in Things  

  

The desire to research, understand and engage in 
conversations on a broad range of topics, e.g. 
politics, art, science.   

Aesthetics  

  

Liking of artistic and aesthetic activities such as 
ballet, music and art  

Need for Cognition 

 

Enjoyment derived from performing tasks that 
require thinking  

Absorption  The propensity to feel cognitively engrossed when 
observing activities, e.g. a theatrical play; concert; 
TV show 

Fantasy  The tendency to fantasise and day dream  

Perseverance  The propensity to continue with and finish a task 
despite pitfalls  

Planfulness  The characteristic of planning ahead, and thinking 
through the process before starting  

Self-control  

 

The propensity to control own impulses, and 
thinking about consequences before acting  

Orderliness  The characteristic of arranging and keeping things 
in a neat and organised way  

Detail Conscious  The attribute of paying careful attention to details  

Procrastination 

 

The tendency to postpone and delay beginning of 
the task 
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Impetuousness 

 

The tendency to act of a spur of the moment 
without much deliberation 

Self-Efficacy  

 

The Self-perception of being taking competent, 
efficient and effective when performing tasks  

Dependability 

 

The quality of being reliable and responsible  

Eccentricity 

Unconventionality  

The characteristic of exhibiting unconventional 
beliefs, thoughts and behaviour   

Assertiveness  The capacity to exhibit an insistent and forceful 
behaviour when interacting with others   

Critical 

 

The characteristic of expressing adverse, 
judgemental and disapproving attitudes towards 
others  

Social Confidence  The ability to interact with and speak to a large 
group of people with ease   

Forgiveness  The tendency to forget others’ wrongdoings 

Stubbornness  The rigidness of one’s opinions when discussing or 
debating with others  

Sociability  

 

The extent to which an individual enjoys around 
other people 

Self-Reliance 

 

The preference for relying on oneself rather than 
on others  

 Affability  The propensity to exhibit friendliness when 
approaching or interacting with others   

Social Boldness 

 

The characteristic of feeling comfortable to initiate 
social interactions, i.e. approach others first and 
start a conversation  

Social Dependence 

 

The tendency to seek and be reliant upon other 
people’s support when facing problems  
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Need for Social Acceptance  

 

The tendency to take decisions independently of 
others, and not being concerned with others' 
approval 

Surgency  The tendency to experience positive affect, joy and 
happiness 

Vigour  The extent to which a person is energetic, and is 
also involved in dynamic live and numerous 
activities 

Hedonism 

 

The propensity to enjoy having fun   

Anxiety  The tendency to feel nervous, worried, jittery, and 
tense.  

Worry  The tendency to feel uncertain about and 
concerned with future events 

Depression  The proneness propensity to feel dismal, worthless, 
dissatisfied, and socially withdrawn 

Rumination  The extent to which one tends to think or worry 
excessively about past events and actions   

Anger  The propensity to lose temper, be irritable and 
agitated  

Sensitivity to Criticism 

 

The extent to which one is affected by criticism, 
teasing and being ridiculed 

Callousness  The extent to which one is insensitive and 
indifferent towards others 

Inferiority  The attribute of feeling less capable than other 
people  

Grandiosity 

 

One’s tendency of being convinced that they are 
better and more deserving than others  

Manipulativeness 

 

The propensity to use flattery and manipulation to 
get ahead 
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Altruism 

 

The quality of helping others entirely out of good 
will and without expecting anything in return   

Empathy  The characteristic of trying to feel other’s pain, 
problems and concerns 

Fearfulness  

 

The propensity to feel afraid and uncourageous in 
dangerous situations  

Achievement Striving 

 

The quality of being ambitious, hard-working and 
goal-oriented  

Risk Taking 

 

The preference for making safe rather than risky 
options  

Traditionalism  The quality of using conventional mode of 
behaviour, having respect for rules, maintaining 
morals and having a strict sense of right and wrong 

Intolerance  The propensity to be unwilling to tolerate and 
respect contrary opinions 

Punitiveness  The proneness and desire to punish an individual 
for their wrongdoings 

Dishonest-Opportunism  Being unprincipled and wanting to take advantage 
of situations  

Novelty Seeking  

 

The quality of being open to new ways of doings 
things, and the willingness to participate in new 
rather than familiar activities  

Aggression   The propensity to be cruel, and to use physical 
aggression and violence  

Sensation Seeking   

 

The tendency to seek and enjoy thrilling and 
exciting activities 

Harm Avoidance 

 

The quality of avoiding any physical harm  

Vengeance The tendency to retaliate and to punish others 
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Mistrust 

  

The quality of being wary and suspicious of others’ 
motives 

 

Good Humoured  The tendency to find events and situations amusing 

 

Personal Disclosure  Readiness to disclose personal information 

 

Honesty  The quality of being truthful, sincere and keeping 
promises  

 

Emotion-based decision 
making  

 

The propensity to make decisions based on feelings 
rather than on logical arguments  

Fairness  The quality of treating everyone equally and 
avoiding discrimination and favouritism  

Gratitude  

 

The propensity to be thankful and grateful  

Introspection  

 

The attribute of examining and analysing 
behaviour, motives, thoughts and feelings of 
oneself  

Extrospection  The tendency to examine and analyse behaviour, 
motives, thoughts and feelings of others 

Provocativeness  

 

The propensity to deliberately make someone 
annoyed or angry 

Warmth  

 

The quality of being affectionate and kind that 
makes others feel comfortable and at ease in the 
presence of oneself   

Religiosity/Spirituality The tendency to believe in a universal power or 
God  
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Rudeness  

 

The extent to which an individual lacks manners 
and disrespects social norms and rules  

Attention-seeking   The quality of acting in a way that is designed to 
draw attention to oneself, and enjoying to be the 
centre of attention 

Distractibility  The extent to which one’s attention is easily drawn 
away from a task at hand 

Insecure Attachment  The tendency to fear staying or being left alone  

 

Envy  The propensity to feel resentful and discontented 
caused by others who possess greater wealth, 
qualities or luck 

Indecisiveness  

 

The characteristic of being unable to make 
decisions quickly and efficiently  

Tolerance for Ambiguity  

 

The tendency to feel uncomfortable with 
ambiguous, unclear or uncertain situations 

  



 

366 
 

Appendix H. Survey Introduction Page 
 
Introduction 
 
Thank you for agreeing to participate in this research, conducted by the Alliance 
Manchester Business School. The research seeks to explore the structure of 
human personality, and, as such, you will be asked to rate yourself on a number 
of different personality characteristics. 
 
 
The survey should take around 60 minutes to complete. The best way to 
complete this survey is in one sitting. However, because it is long, you might 
need to take a break. If so, you can complete the survey over 2 days. Simply 
close the survey (it automatically saves your progress), and resume it the next 
day on the same computer. Please ensure that you are in a quiet place and that 
you will not be disturbed for the duration of this test before you begin. You should 
answer the questions alone, and be as honest and as open as possible if you 
want to gain the most from this experience.  
  
Please note, that this survey is completely anonymous. At no point will you be 
asked to provide your name or any other identifying information. You are free to 
withdraw from this study at any time. Also, your data will be stored securely in an 
encrypted external hard drive, to which only the researcher and two of his 
supervisors will have access to. 
 
 
After completing the survey, feel free to provide your e-mail address, to which we 
will send your own personality report at the end of this study.  
  
If you are interested in finding out more about this research project, or have any 
further questions please do not hesitate to contact me 
at alexander.tokarev@postgrad.mbs.ac.uk I will be more than happy to answer 
any queries you might have. 
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Appendix I. Sample Personality Profile Report 
 

Sample Profile Report: Personality Traits 
 

Candidate 
Number 

100105  04/04/2017 
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Appendix J. Detailed demographic information of the final sample 
 

Summary of respondents’ ages 

Age group Frequency Per cent Cumulative Per cent 

18-29 310 28.5 28.5 
30-39 363 33.2 61.7 
40-49 182 17.1 78.8 
50-59 123 11.8 90.6 
60 or older 101 9.4 100 
Total 1096 100  

 
Ethnic composition of the sample 

Ethnic group Frequency Per cent 
European/White 805 73.7 
South Asian 59 5.4 
South East Asian 32 3.4 
East Asian  50 4.6 
Arab 14 1.3 
North African  2 .2 
Black 48 4.4 
Hispanic  43 3.8 
Native American 3 .3 
Jewish 3 .3 
Others 29 2.7 
Total 1096 100 

 

Respondents’ level of educational attainment  

Level of education Frequency Per cent Cumulative per cent 
Secondary School to 
age 16 years 

24 2.2 2.2 

Secondary School to 
age 18 years 

192 17.4 19.6 

Non-university higher 
education 

173 15.9 35.5 

Undergraduate 
university education 

424 38.8 74.3 
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Postgraduate 
university education 

281 25.7 100 

Total 1096 100  

 

Occupational spheres represented in the sample 

Occupational sphere Frequency Per cent 

  Architecture and Engineering 35 3.2 
 Arts, design, entertainment, sports, and 

media 
54 5.0 

Building and grounds cleaning and 
maintenance 

3 .3 

Business and financial operations 96 8.8 
Community and social service 22 2.0 
Computer and mathematical 116 10.7 
Construction and extraction 23 2.1 
Education, training, and library 118 10.7 
Farming, fishing, and forestry 8 .7 
Food preparation and serving related 38 3.5 
Healthcare practitioners and technical 43 3.8 
Healthcare support 37 3.4 
Installation, maintenance, and repair 16 1.4 
Legal 23 2.1 
Life, physical and social science 45 4.1 
Management 72 6.3 
Military specific 10 .9 
Office and administrative support 128 11.8 
Personal care and service 34 3.1 
Production 39 3.5 
Protective service 9 .8 
Sales and related 99 9.1 
Transportation and material moving 22 2.0 
Compound of production, transport, 
installation/maintenance 

6 .6 

Total 1096 100.0 
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Appendix K. Confirmatory factor analytic models of 77 original unmodified personality facets, including item content, model fit 
statistics, and standardised factor loadings 
 

1. Abstract Intellectual Curiosity   CFI  TLI  RMSEA 90% CIs  
 .984 .973 .157 90% CI [.140, .174]  

  Items  Factor loading 
  1. I am not interested in abstract ideas (RK – IPIP NEO: Intellect) .855 
  2. I am not interested in theoretical discussions (RK – IPIP NEO: Intellect)                                                      .901 
  3. I am not interested in speculating about things (RK – IPIP AB5C: Creativity) .834 
  4. I enjoy playing with theories or abstract ideas (original O5_1 NEO 23, 

modified) 
-.692 

  5. I avoid philosophical discussions (RK – IPIP NEO: Intellect) .798 
  6. I have difficulty understanding abstract ideas (RK – IPIP NEO: Intellect) .785 
2. Broad Interest in Things   CFI  TLI  RMSEA 90% CIs  

 .957 .928 .182 90% CI [.165, .199]  

  Items  Factor loading 
  1. I enjoy a broad range of documentaries (self-written) .812 
  2. I read/watch/listen on a broad range of topics (self-written) .895 
  3. I enjoy studying the history of ideas (IPIP 6FPQ: Understanding) .746 
  4. I am only interested in discussing things that are important to me (RK self-

written) 
-.243 

  5. I consult the library or the Internet immediately if I want to know something 
(IPIP VIA: Love of learning) 

.642 

  6. I look forward to the opportunity to learn and grow (IPIP VIA: Love of 
learning) 

.731 

3. Aesthetics    CFI  TLI  RMSEA 90% CIs  
 .983 .972 .098 90% CI [.081, .115]  
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  Items  Factor loading 
  1. I believe in the importance of art (IPIP NEO: Aesthetic Interests) .755 
  2. I do not enjoy watching dance performances (RK IPIP NEO: Aesthetic 

Interests) 
-.419 

  3. I enjoy the beauty of nature (IPIP NEO: Aesthetic Interests) .674 
  4. I am passionate about a broad range of music (self-written) .692 
  5. I see beauty in things that others might not notice (IPIP NEO: Aesthetic 

Interests) 
.840 

  6. I am intrigued by the patterns that I see in art and nature (original O2_4 NEO 
98 modified) 

.813 

4. Need for Cognition  CFI  TLI  RMSEA 90% CIs  
 .811 .685 .303 90% CI [.287, .320]  

  Items  Factor loading 
  1. I only think as hard as I have to (RK Need for Cognition; Cacioppo & Petty, 

1982) 
.656 

  2. I like tasks that require little thought once I’ve learned them (RK Need for 
Cognition; Cacioppo & Petty, 1982) 

.668 

  3. I tend to set goals that can be accomplished by considerable mental effort 
(Need for Cognition; Cacioppo & Petty, 1982)  

-.513 

  4. I find satisfaction in deliberating hard and for long hours (Need for Cognition; 
Cacioppo & Petty, 1982) 

-.729 

  5. Thinking is not my idea of fun (RK Need for Cognition; Cacioppo & Petty, 
1982)  

.759 

  6. I would prefer complex to simple problems (Need for Cognition; Cacioppo & 
Petty, 1982) 

-.715 

5. Creativity    CFI  TLI  RMSEA 90% CIs  
 .968 .947 .187 90% CI [.171, .204]  

  Items  Factor loading 
  1. I often solve problems using new ideas that other people had not thought of 

(HEXACO, original item modified) 
.752 
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  2. I would prefer a job that requires routines as opposed to being creative (RK 
HEXACO, original item modified) 

-.446 

  3. I am able to come up with new and different ideas (IPIP VIA: Originality) .884 
  4. I am an original thinker (IPIP VIA: Originality) .868 
  5. I do not have a good imagination (RK IPIP HEX: Creativity) -.642 
  6. I am full of ideas (IPIP HEX: Creativity) .853 
6. Absorption   CFI  TLI  RMSEA 90% CIs  

 .940 .900 .238 90% CI [.221, .255]  

  Items  Factor loading 
  1. I can sometimes become absorbed when looking at a painting (self-written) .574 
  2. I found that when I was watching television or a movie I became so absorbed 

in the story that I was unaware of other events happening around me (IPIP 
DES: 3 hierarchical levels) 

.853 

  3. I had the experience of remembering a past event so vividly that it felt like I 
was reliving that event (IPIP DES: 3 hierarchical levels) 

.692 

  4. I found that I became so involved in a fantasy or daydream that it felt like it 
was really happening to me (IPIP DES: 3 hierarchical levels) 

.718 

  5. While watching a movie/TV/play, I may become so involved that I forget 
about my surroundings (original AB3 MPQ 21 item modified) 

.885 

  6. If I acted in a play/movie I would really feel the emotions of the character and 
“become” that person (original AB21 MPQ 165 item modified) 

.697 

7. Fantasy    CFI  TLI  RMSEA 90% CIs  
 .962 .937 .277 90% CI [.261, .294]  

  Items  Factor loading 
  1. I enjoy wild flights of fantasy (IPIP 16PF: M) .876 
  2. I indulge in my fantasies (IPIP NEO: O1) .896 
  3. I love to daydream (IPIP NEO: O1) .845 
  4. I let my attention wander off (IPIP AB5C: III+/II-) .803 
  5. I sometimes get lost in my daydreams (IPIP CAT-PD Fantasy Proness) .876 
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  6. I sometimes have fantasies that are overwhelming (IPIP CAT-PD Fantasy 
Proneness) 

.754 

8. Perseverance    CFI  TLI  RMSEA 90% CIs  
 .928 .880 .249 90% CI [.413, .446]  

  Items  Factor loading 
  1. I give up easily (RK IPIP CPI: B-MS) .831 
  2. I am quick to quit when the going gets tough (RK IPIP CAT-PD: Non-

Perseverance) 
.821 

  3. I finish things despite obstacles in the way (IPIP VIA: Ind) -.805 
  4. I keep working on a problem until I find a solution  

(self-written) 
-.860 

  5. I finish what I start (IPIP VIA: Ind) -.909 
  6. I do not quit a task before it is finished (IPIP VIA: Ind) -.895 
9. Planfulness    CFI  TLI  RMSEA 90% CIs  

 .994 .990 .086 90% CI [.070, .104]  

  Items  Factor loading 
  1. When I am doing a task, I take time to think of everything I need to complete 

the job first (self-written) 
.781 

  2. I like to plan ahead (IPIP MPQ: CO) .872 
  3. I plan ahead so I do not waste time between tasks (original Q3_9_16PF 154 

item modified) 
.867 

  4. I make plans and stick to them (IPIP HEX: C-Prud) .788 
  5. Before I start a task, I work out the most efficient way of doing it (original 

ORG11 JPI 163 modified) 
.814 

  6. Planning is a waste of time (RK self-written) -.581 
10. Self-Control    CFI  TLI  RMSEA 90% CIs  

 .883 .805 .230 90% CI [.213, .247]  

  Items  Factor loading 
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  1. I keep my emotions under control (Hughes, 2013) .515 
  2. I am a highly disciplined person (Hughes, 2013) .770 
  3. I easily resist temptation (Hughes, 2013) .787 
  4. I wish I had more self-discipline (RK Hughes, 2013) -.582 
  5. I cannot control my impulses when I am really stressed (RK IPIP alphabetical 

item index T726) 
-.606 

  6. I can always say “enough is enough” (Hughes, 2013) .642 
11. Orderliness    CFI  TLI  RMSEA 90% CIs  

 .924 .873 .260 90% CI [.244, .277]  

  Items  Factor loading 
  1. I like to keep my belongings neat and clean (original C2_2 NEO 40 item 

modified) 
.762 

  2. I often forget to put things back in their proper place (RK IPIP NEO: C2) -.779 
  3. I leave a mess in my room (RK IPIP HEX: C-Orga) -.891 
  4. I am not bothered by disorder (RK IPIP HEX: C-Orga) -.684 
  5. I want everything to be ‘just right’ (IPIP 16PF: Q3) .645 
  6. My work is well organised (IPIP 6FPQ Order 17) .746 
12. Detail Conscious    CFI  TLI  RMSEA 90% CIs  

 .924 .873 .233 90% CI [.217, .250]  

  Items  Factor loading 
  1. I pay attention to details (IPIP HEX: C-Perf) .813 
  2. I continue until everything is perfect (IPIP HEX: C-Perf) .775 
  3. I try to be accurate in my work, even at the expense of time (original CPERF3 

HEXACO item modified) 
.796 

  4. I pay too little attention to details (RK IPIP HEX: C-Perf) -.674 
  5. I check my work repeatedly to find any mistakes (original CPERF1 HEXACO 

item modified) 
.642 
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  6. I do not care if my writing has some errors in spelling or punctuation (RK 
original CPERF6 HEXACO item modified) 

-.555 

13. Procrastination    CFI  TLI  RMSEA 90% CIs  
 .939 .898 .357 90% CI [.340, .374]  

  Items  Factor loading 
  1. I find it difficult to get down to work (IPIP NEO: C5) .880 
  2. I waste a lot of time before starting work (self-written) .920 
  3. I need a push to get started (IPIP NEO: C5) .908 
  4. Once I start a task, I almost always finish it (RK NEO original item modified) -.623 
  5. I carry out my plans (RK IPIP NEO: C5) -.688 
  6. I tend to procrastinate (self-written) .802 
14. Impetuousness    CFI  TLI  RMSEA 90% CIs  

 .998 .996 .090 90% CI [.073, .107]  

  Items  Factor loading 
  1. I act impulsively (Hughes, 2013) .895 
  2. I jump into things without thinking (Hughes, 2013) .926 
  3. I make rash decisions (Hughes, 2013) .918 
  4. I act on the spur of the moment (Hughes, 2013) .912 
  5. I do things I later regret (Hughes, 2013) .730 
  6. I am easily excited (Hughes, 2013) .538 
15. Self-Efficacy    CFI  TLI  RMSEA 90% CIs  

 .997 .995 .069 90% CI [.053, .087]  

  Items  Factor loading 
  1. I come up with good solutions (IPIP NEO: C1) .788 
  2. I can tackle anything (new item; IPIP TCI:HA4) .754 
  3. I complete tasks successfully (IPIP NEO: C1) .879 
  4. I am a very competent person (self-written) .886 
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  5. I know how to get things done (IPIP NEO: C1) .907 
  6. I often come into situations without being fully prepared (RK self-written) -.253 
16. Dependability   CFI  TLI  RMSEA 90% CIs  

 .997 .996 .064 90% CI [.047, .082]  

  Items  Factor loading 
  1. I can be relied on in crisis (self-written) .690 
  2. I do what I say (self-written) .842 
  3. I am a very reliable person (IPIP CAT-PD Irresponsibility) .900 
  4. I fulfil my duties (IPIP alphabetical item index H311, modified) .900 
  5. I am a loyal person (self-written) .748 
  6. I always deliver what’s expected of me (self-written) .822 
17. Eccentricity    CFI  TLI  RMSEA 90% CIs  

 .984 .973 .134 90% CI [.118, .151]  

  Items  Factor loading 
  1. Sometimes I do not fit in very well because my ideas are not conventional 

(self-written) 
.630 

  2. I am attached to conventional ways (RK IPIP alphabetical item index H312) .010 ns 
  3. My thoughts often go off in odd or unusual directions (PID-5: Eccentricity) .754 
  4.  I have several habits that others find eccentric or strange                         (PID-5: 

Eccentricity) 
.845 

  5. People have told me that I think about things in a really unusual way (PID-5: 
Eccentricity) 

.859 

  6. I’ve been told more than once that I have a number of odd quirks or habits 
(PID-5: Eccentricity) 

.884 

18. Assertiveness    CFI  TLI  RMSEA 90% CIs  
 .969 .948 .126 90% CI [.109, .143]  

  Items  Factor loading 
  1. I never challenge things (RK IPIP 16PF: E) -.385 
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  2. I am assertive (self-written) .672 
  3. If being polite does not work, I can be tough and sharp if I need to (original 

E5_16PF 99 item modified) 
.697 

  4. I normally insist that my point of view is heard (original DAPP-BQ: Rejection 
item modified) 

.715 

  5. I say what I think (IPIP 16PF: E substitute) .775 
  6. I am not afraid of providing criticism (IPIP 16PF: E) .788 
19. Critical    CFI  TLI  RMSEA 90% CIs  

 .928 .879 .230 90% CI [.213, .247]  

  Items  Factor loading 
  1. I accept people as they are (RK IPIP HEX: A-Gent) .617 
  2. I criticise others' shortcomings (IPIP HEX: A-Gent) -.804 
  3. I find fault with everything (IPIP HEX: A-Gent) -.760 
  4. I am quick to judge others (IPIP HEX: A-Gent) -.857 
  5. I generally accept people’s faults without complaining (RK original AGENT5 

HEXACO item modified) 
.585 

  6. I am judgemental of people who do stupid things (original AGENT8 HEXACO 
item modified) 

-.654 

20. Social Confidence    CFI  TLI  RMSEA 90% CIs  
 .957 .929 .280 90% CI [.264, .297]  

  Items  Factor loading 
  1. I am good at making unprepared speeches (IPIP HEX: X-SocB) .683 
  2. I am not good at taking charge of a group (RK IPIP VIA: Lea) -.631 
  3. I would be afraid to give a speech in public (RK IPIP HEX: X-SocB)                                                     -.743 
  4. I feel comfortable around people (IPIP HEX: X-SocB) .792 
  5. I am confident that I can handle challenging social situations (self-

written) 
.943 
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  6. I am skilled in handling social situations (IPIP Social-Confidence; HPI: No Social 
Anxiety) 

.916 

21. Forgiveness    CFI  TLI  RMSEA 90% CIs  
 .923 .872 .278 90% CI [.262, .295]  

  Items  Factor loading 
  1. I try to 'forgive and forget’ (IPIP HEX: A-Forg) .828 
  2. I can get along with someone even if they have betrayed my trust (self-

written) 
.635 

  3. I am inclined to forgive others (IPIP HEX: A-Forg) .861 
  4. I hold a grudge (RK IPIP HEX: A-Forg) -.771 
  5. I allow others to make a fresh start (IPIP VIA: Forg) .771 
  6. I find it hard to forgive others (RK IPIP HEX: A-Forg) -.789 
22. Stubbornness    CFI  TLI  RMSEA 90% CIs  

 .958 .930 .186 90% CI [.169, .203]  

  Items  Factor loading 
  1. I find it hard to compromise when I think I am right (original AFLEX_8 

modified) 
.737 

  2. I react strongly to criticism (IPIP HEX: A-Flex) .610 
  3. I am inflexible when I think I am right (IPIP CAT-PD: Rigidity) .843 
  4. When I have made up my mind, people find it very hard to convince me 

otherwise (self-written) 
.823 

  5. I think my way is the best way (self-written) .718 
  6. I have fixed opinions (IPIP CAT-PD: Rigidity) .730 
23. Sociability    CFI  TLI  RMSEA 90% CIs  

 .966 .944 .190 90% CI [.174, .207]  

  Items  Factor loading 
  1. I enjoy being part of a group (IPIP NEO: E2) .819 
  2. I am happiest when I have people around me (original Q2_1_16PF modified) .928 
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  3. I rarely enjoy being with people (RK IPIP HEX: X-Soci) -.532 
  4. I usually like to spend my free time with people (IPIP HEX: X-Soci) .863 
  5. I like to be alone (RK IPIP 6FPQ: IP1) -.620 
  6. I cannot do without the company of others (IPIP 6FPQ: IP1) .506 
24. Leadership    CFI  TLI  RMSEA 90% CIs  

 .938 .896 .183 90% CI [.167, .200]  

  Items  Factor loading 
  1. People frequently look up to me to make decisions (original E3_5 NEO 

modified) 
.686 

  2. I am not interested in directing other people’s work (RK self-written) -.579 
  3. When people do not see things my way, I can usually persuade them (original 

E8_16PF modified) 
.580 

  4. If needed, I feel comfortable giving people directions (original E2_16PF36) .810 
  5. The ability to be a good leader is important to me (original DOM1_6FPQ 

modified) 
.839 

  6. I dislike taking responsibility for making decisions (RK IPIP 6FPQ: EX2) -.669 
25. Self-Reliance    CFI  TLI  RMSEA 90% CIs  

 .981 .969 .217 90% CI [.201, .234]  

  Items  Factor loading 
  1. I prefer to do things by myself (IPIP 16PF: Q2) .749 
  2. My favourite part of the day is when I am working alone on my own project 

(IPIP 16PF: Q2, 59 modified) 
.820 

  3. I work best when I am alone (IPIP VIA: Cit) .864 
  4. I enjoy working where I won’t be troubled by people (original JPI Soc 

modified) 
.913 

  5. I like to plan alone without interruption (original Q2_2_16PF modified)  .859 
  6. I like working where I won’t be bothered by others (original SOC5_VPI 

modified) 
.928 
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26. Affability    CFI  TLI  RMSEA 90% CIs  
 .968 .946 .259 90% CI [.243, .276]  

  Items  Factor loading 
  1. I enjoy chatting with people even when there is nothing important to discuss 

(self-written) 
.820 

  2. I act comfortably with others (IPIP NEO: E1) .853 
  3. I love to chat (IPIP HEX: X-Soc) .867 
  4. I make friends easily (IPIP NEO: E1) .853 
  5. I find it easy to smile and be outgoing with others (NEO, original item 

modified) 
.889 

  6. I get along well with people I have just met (IPIP VIA: Soc) .829 
27. Social Boldness    CFI  TLI  RMSEA 90% CIs  

 .915 .859 .319 90% CI [.303, .336]  

  Items  Factor loading 
  1. In social situations, I generally make the first move (original XSCOB3 HEXACO 

modified) 
.836 

  2. I talk to a lot of different people at parties (IPIP 16PF: H) .878 
  3. I am apprehensive about new encounters (RK IPIP TCI: HA3) -.682 
  4. I find it difficult to approach others (RK IPIP TCI: HA3) -.841 
  5. I go out of my way to meet new people (original AFF1 6FPQ 3 modified) .719 
  6. I have always struggled against being too shy (RK original H5_16PF 105  

modified) 
-.776 

28. Social Dependence    CFI  TLI  RMSEA 90% CIs  
 .946 .910 .249 90% CI [.232, .266]  

  Items  Factor loading 
  1. I rely on other people when I feel depressed (original EDEP1 HEXACO 

modified) 
.837 
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  2. When I suffer a painful experience, I need other people to make me feel 
comfortable (original EDEP3 HEXACO modified) 

.900 

  3. When I am worried about something, I like to get advice from others (original 
EDEP5 HEXACO modified) 

.767 

  4. When times are tough, I prefer to deal with it alone (RK self-written) -.678 
  5. I can handle difficult situations without needing emotional support from 

others (RK original EDEP6 HEXACO modified) 
-.657 

  6. I have to share my worries with others (original EDEP7 HEXACO modified) .816 
29. Need for Social Acceptance    CFI  TLI  RMSEA 90% CIs  

 .827 .712 .322 90% CI [.306, .339]  

  Items  Factor loading 
  1. I conform to others' opinions (IPIP JPI: Cpr) .554 
  2. I act in such a way that others will like me (original COOP17 JPI 247 modified) .706 
  3. I am not concerned with making a good impression (RK IPIP JPI: Cpr) -.466 
  4. I need the approval of others (IPIP JPI: Cpr) .685 
  5. I do not care what others think (RK IPIP JPI: Cpr) -.826 
  6. I do not care what other people think of my beliefs (RK original COOP18 JPI 

262 modified) 
-.762 

30. Optimism    CFI  TLI  RMSEA 90% CIs  
 .991 .984 .145 90% CI [.129, .162]  

  Items  Factor loading 
  1. I love life (IPIP MPQ: WB) .863 
  2. I look on the bright side (IPIP VIA: Hop) .880 
  3. Most mornings I am excited about the day ahead (self-written) .893 
  4. I feel lucky most of the time (IPIP MPQ: WB) .813 
  5. I look forward to each new day (IPIP VIA: Zes) .929 
  6. I have a dark outlook on the future (RK IPIP MPQ: WB) -.593 
31. Surgency    CFI  TLI  RMSEA 90% CIs  
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 .968 .947 .230 90% CI [.214, .247]  

  Items  Factor loading 
  1. I have sometimes felt incredibly intense pleasure (IPIP alphabetic item index 

D92) 
.477 

  2. I laugh my way through life (IPIP NEO: E6) .762 
  3. I radiate joy (IPIP NEO: E6) .921 
  4. I often bubble with happiness (self-written) .919 
  5. I laugh easily (self-written) .739 
  6. I feel happy most of the time (IPIP alphabetical item index: E25 modified) .773 
32. Vigour    CFI  TLI  RMSEA 90% CIs  

 .876 .793 .286 90% CI [.269, .302]  

  Items  Factor loading 
  1. I am always on the go (IPIP NEO: E4) .765 
  2. I like all kinds of vigorous hobbies (self-written) .717 
  3. I am usually active and full of energy (IPIP alphabetic item index C4) .861 
  4. I am always busy (IPIP NEO: E4) .624 
  5. I am not as lively as other people (RK self-written) -.624 
  6. I often get too tired to do anything (RK IPIP alphabetic item index Q23 

modified) 
-.547 

33. Hedonism    CFI  TLI  RMSEA 90% CIs  
 .917 .861 .224 90% CI [.207, .241]  

  Items  Factor loading 
  1. I have a lot of fun (IPIP 6FPQ: IT3) .829 
  2. I believe in working hard to benefit my future, rather than spending my time 

having fun now (RK IPIP 6FPQ Ser 21) 
-.083 

  3. I would go to a fantastic social event, even if it meant being unprepared for an 
exam/meeting (self-written) 

.489 

  4. I know how to enjoy myself (IPIP 6FPQ: IT3) .692 
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  5. I spend a lot of my time just having fun (self-written) .824 
  6. I rarely turn down the chance to have a good time (self-written) .737 
34. Anxiety    CFI  TLI  RMSEA 90% CIs  

 .996 .993 .118 90% CI [.101, .135]  

  Items  Factor loading 
  1. Sometimes I feel nervous and I do not know why (original EANX5 HEXACO 

modified)  
.787 

  2. I get stressed out easily (IPIP NEO: N1 Anxiety) .904 
  3. I frequently feel tense and jittery (original N1_4 NEO 91 modified) .913 
  4. I panic easily (IPIP CAT-PD: Anxiousness) .897 
  5. I am nervous or tense most of the time (IPIP CAT-PD: Anxiousness) .921 
  6. When I am stressed, I feel like going to pieces (original N6_3 NEO 86 

modified) 
.842 

35. Worry   CFI  TLI  RMSEA 90% CIs  
 .964 .940 .228 90% CI [.212, .245]  

  Items  Factor loading 
  1. I rarely worry about the future (RK IPIP HEX: E-Anx modified) -.536 
  2. Sometimes I cannot sleep due to thinking about the future (self-written) .684 
  3. I tend to worry about things (IPIP NEO: N1, modified) .930 
  4. I am easily bothered by what might happen (IPIP NEO: N1 modified) .907 
  5. I often worry about things that turn out to be unimportant (IPIP BIS: ANX) .846 
  6. I consider myself less of a worrier than most people (RK; original 16PF item 

modified) 
-.566 

36. Depression   CFI  TLI  RMSEA 90% CIs  
 .995 .992 .128 90% CI [.112, .145]  

  Items  Factor loading 
  1. I tend to feel very hopeless (IPIP CAT-PD Depressiveness) .882 
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  2. I am sad most of the time (IPIP CAT-PD Depressiveness) .935 
  3. I generally focus on the negative side of things (IPIP CAT-PD Depressiveness) .890 
  4. I dislike myself (IPIP CAT-PD Depressiveness) .866 
  5. I do not get satisfaction from the things that I used to (self-written) .885 
  6. I feel depressed (IPIP CAT-PD Depressiveness) .910 
37. Rumination    CFI  TLI  RMSEA 90% CIs  

 .986 .976 .156 90% CI [.140, .173]  

  Items  Factor loading 
  1. I dwell on the past (IPIP Rumination HPI: Impression Management) .767 
  2. After I make up my mind about something, I cannot stop thinking whether it's 

right or wrong (original O3 16PF 51 item modified) 
.767 

  3. I often feel too sensitive and worry too much about something I've done 
(original O1 16PF 19 item modified) 

.897 

  4. I often feel as if I've done something wrong, even though I really haven't (self-
written) 

.854 

  5. I tend to be too self-critical (original O7 16PF 116 item modified) .809 
  6. I spend time thinking about past mistakes (IPIP Rumination; HPI: Impression 

Management HIC) 
.877 

38. Anger    CFI  TLI  RMSEA 90% CIs  
 .887 .812 332 90% CI [.316, .349]  

  Items  Factor loading 
  1. I get irritated easily (self-written) .804 
  2. I seldom take offence (RK IPIP CPI: Ami) -.486 
  3. I grumble about things (self-written)  .718 
  4. I often feel overwhelmed with rage (IPIP CAT-PD: Anger) .830 
  5. I get angry easily (IPIP NEO: N2) .926 
  6. I seldom get mad (RK IPIP NEO: N2) -.621 
39. Sensitivity to Criticism    CFI  TLI  RMSEA 90% CIs  
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 .948 .913 .258 90% CI [.242, .275]  

  Items  Factor loading 
  1. I worry about being embarrassed (IPIP alphabetical item index V308) .825 
  2. I feel hurt when others criticise me (O5 16PF 82 modified) .806 
  3. I can quickly get over a humiliating experience (RK SR18 MPQ 203 modified) -.510 
  4. When people criticise me in front of others, I feel very downhearted and hurt 

(self-written) 
.785 

  5. I often refrain from doing something because of my fear of being humiliated 
(IPIP alphabetical item index S10 modified). 

.853 

  6. I worry about making a fool of myself (self-written) .881 
40. Callousness    CFI  TLI  RMSEA 90% CIs  

 .995 .991 .124 90% CI [.107 ,.141]  

  Items  Factor loading 
  1. I am not a sympathetic person (IPIP CAT-PD callousness) .694 
  2. I do not care how my actions affect others (IPIP CAT-PD Callousness) .900 
  3. I do not care about other people’s feelings (self-written) .928 
  4. I really do not care if I make other people suffer (self-written) .922 
  5. As long as I am achieving my goals, I do not care how the people around me 

feel (self-written) 
.884 

  6. I am indifferent to the feelings of others (IPIP CAT-PD: Callousness) .903 
41. Inferiority    CFI  TLI  RMSEA 90% CIs  

 .987 .978 .137 90% CI [.129, .162]  

  Items  Factor loading 
  1. I think I am about as capable as other people around me (RK CPI 50 modified) .-568 
  2. When I meet a stranger, I often think that they are better than me (self-

written) 
.789 

  3. I believe that I am worse than others (IPIP alphabetical item index H736 
modified) 

.894 



 

386 
 

  4. I have a low opinion of myself (IPIP CPI: B-MS) .897 
  5. I wish I was as good as other people (self-written) .795 
  6. I am easily intimidated (IPIP CPI: B-MS) .836 
42. Grandiosity    CFI  TLI  RMSEA 90% CIs  

 .998 .997 .053 90% CI [.035, .071]  

  Items  Factor loading 
  1. To be honest, I am just more important than most people (PID-5: Grandiosity) .907 
  2. I have outstanding qualities that few others possess (PID-5: Grandiosity) .758 
  3. I do not brag about my accomplishments (RK self-written) -.419 
  4. I deserve special treatment (PID-5: Grandiosity) .861 
  5. I often have to deal with people who are less important than me (PID-5: 

Grandiosity) 
.818 

  6. I am better than almost everyone else (PID-5: Grandiosity) .905 
43. Manipulativeness    CFI  TLI  RMSEA 90% CIs  

 .954 .924 .210 90% CI [.193, .227]  

  Items  Factor loading 
  1. I find it easy to manipulate people (IPIP alphabetical item index P461 

modified) 
.674 

  2. I like to trick people into doing things for me (Kratsiotis & Hughes, 2017; in 
preparation) 

.817 

  3. An effective way to handle people is to tell them what they want to hear 
(Hughes, 2013) 

.638 

  4. When something goes wrong, putting the blame on to someone else might be 
necessary to protect yourself (Hughes, 2013) 

.861 

  5. It is wise to persuade someone else to do the dirty work, to protect yourself 
(Hughes, 2013) 

.869 

  6. Putting someone in a difficult position, in order to save them, is a good way to 
gain their loyalty (Hughes, 2013) 

.702 

44. Altruism   CFI  TLI  RMSEA 90% CIs  
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 .976 .960 .134 90% CI [.117, .151]  

  Items  Factor loading 
  1. I anticipate the needs of others (IPIP NEO: A3) .621 
  2. I try not to do favours for others (RK IPIP VIA: Kin) -.407 
  3. I would help strangers, even if I had nothing to gain from it (self-written) .749 
  4. I go out of my way for others (IPIP AB5C: II+/V-) .819 
  5. I love to help others, even at my own expense (IPIP NEO: A3 Altruism 

modified) 
.848 

  6. Helping people is one of the most rewarding things in life (self-written) .826 
45. Empathy    CFI  TLI  RMSEA 90% CIs  

 .926 .877 .206 90% CI [.189, .222]  

  Items  Factor loading 
  1. I suffer from others' sorrows (IPIP Responsive Distress; Barchard, 2001) .615 
  2. I feel little concern for others (RK IPIP Positive Expressivity; Barchard, 2001) -.538 
  3. I feel sympathy for those who are worse off than myself (IPIP Positive 

Expressivity; Barchard, 2001) 
.738 

  4. I immediately feel sad when hearing of an unhappy event (IPIP HEX: E-Sent) .781 
  5. I am not interested in other people's problems (RK IPIP JPI: Emp) -.662 
  6. I am deeply moved by others' misfortunes (IPIP JPI: Emp) .832 
46. Fearfulness    CFI  TLI  RMSEA 90% CIs  

 .902 .837 .251 90% CI [.235, .268]  

  Items  Factor loading 
  1. I am able to take action, even when I am afraid (RK self-written) .613 
  2. I would be good at rescuing people from a burning building (RK IPIP HEX: E-

Fear) 
.780 

  3. I face danger confidently (RK IPIP HEX: E-Fear) .827 
  4. I avoid activities that are physically dangerous (IPIP VIA: Prudence) -.521 
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  5. I begin to panic when there is danger (IPIP HEX: E-Fear) -.722 
  6. I am a physical coward (IPIP HEX: E-Fear) -.743 
47. Achievement-striving    CFI  TLI  RMSEA 90% CIs  

 .968 .947 .298 90% CI [.281, .315]  

  Items  Factor loading 
  1. I wish to achieve as much as I can (self-written) .876 
  2. I want to fulfil all of my potential (self-written) .926 
  3. I want to be the very best that I can be (self-written) .880 
  4. I am extremely ambitious (self-written) .840 
  5. I am highly motivated to succeed (self-written) .892 
  6. I strive for excellence in everything that I do (self-written) .816 
48. Sensitivity    CFI  TLI  RMSEA 90% CIs  

 .860 .766 .139 90% CI [.122, .156]  

  Items  Factor loading 
  1. Sometimes I cry during movies (IPIP 16PF item modified) .385 
  2. I would rather work with machinery than with people (RK self-written) -.176 
  3. I would rather be an artist than an engineer (self-written) .593 
  4. Sometimes I feel deeply moved by works of art (self-written) .815 
  5. I would prefer to read realistic action stories rather than sensitive novels (RK 

original I9 16PF 138 item modified)  
-.279 

  6. I have no time for poetry (RK self-written) -.511 
49. Risk-Taking   CFI  TLI  RMSEA 90% CIs  

 .936 .893 .256 90% CI [.239, .273]  

  Items  Factor loading 
  1. I avoid dangerous situations (RK IPIP JPI: Rkt) .816 
  2. I do not take risks if there is another alternative (RK original RISK9 JPI 132 

modified) 
.876 
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  3. I prefer safety over risk (RK IPIP CAT-PD: Risk Taking) .842 
  4. I would never make a high risk investment (RK IPIP JPI: Rkt) .582 
  5. I do a lot of things that others consider risky (PID-5: Risk Taking) -.685 
  6. When I want to do something, I do not let the possibility that it might be risky 

stop me (PID-5: Risk-taking) 
-.598 

50. Traditionalism    CFI  TLI  RMSEA 90% CIs  
 .941 .902 .153 90% CI [.137, .170]  

  Items  Factor loading 
  1. I believe that following the rules is more important than having fun (self-

written) 
.593 

  2. I respect authority (IPIP 16PF: G) .643 
  3. I believe in the importance of tradition (IPIP TCI: ST4) .834 
  4. My values are old-fashioned by current standards (original TRAD4 JPI 59 

modified) 
.762 

  5. I believe kids need tough love (IPIP TCI: ST4) .484 
  6. Some current fashions are not appropriate for the workplace (original TRAD2 

JPI 29 modified) 
.486 

51. Intolerance    CFI  TLI  RMSEA 90% CIs  
 .841 .734 .221 90% CI [.204, .237]  

  Items  Factor loading 
  1. I struggle to accept views which are different from my own (self-written) .521 
  2. I respect people’s beliefs, even when they are different from mine (RK self-

written) 
-.760 

  3. I understand people who think differently (RK self-written) -.753 
  4. I do not think I could fall in love with someone from another culture (self-

written) 
.485 

  5. I enjoy discussing my views with those who disagree with me (RK self-written) -.440 
  6. I would rather not live in a neighbourhood where there are people whose 

view of the world is different from mine (self-written) 
.542 
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52. Punitiveness    CFI  TLI  RMSEA 90% CIs  
 .917 .862 .223 90% CI [.207, .240]  

  Items  Factor loading 
  1. Criminals should be harshly punished to make them pay (self-written) .789 
  2. Children who lie or steal should be severely punished (self-written) .716 
  3. Heroin dealers deserve a life sentence for their crimes (self-written) .713 
  4. Parents should punish small children for swearing and saying dirty words 

(self-written) 
.548 

  5. The death penalty should be used as a punishment for serious crimes (self-
written) 

.782 

  6. Even the death penalty is too good for paedophiles (self-written) .722 
53. Dishonest-Opportunism    CFI  TLI  RMSEA 90% CIs  

 .927 .879 .184 90% CI [.167, .201]  

  Items  Factor loading 
  1. I lie to get myself out of trouble (Hughes, 2013) .759 
  2. I return extra change when a cashier makes a mistake (RK IPIP JPI: Rsy) -.426 
  3. If the opportunity arose for me to cheat and improve a test score I would take 

it (Hughes, 2013) 
.796 

  4. I would never cheat on my taxes (RK IPIP JPI: Rsy) -.435 
  5. Sometimes I have to alter the facts slightly in order to get what I need 

(Hughes, 2013) 
.807 

  6. If I found someone’s wallet I would not feel guilty about keeping the money 
(Hughes, 2013) 

.655 

54. Novelty-Seeking   CFI  TLI  RMSEA 90% CIs  
 .904 .840 .211 90% CI [.195, .228]  

  Items  Factor loading 
  1. I love to think up new ways of doing things (IPIP TCI: NS1) .713 
  2. I like to visit new places (IPIP NEO: O4) .702 
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  3. I do not like the idea of change (RK IPIP NEO: O4) -.663 
  4. I enjoy hearing new ideas (IPIP TCI: NS1) .812 
  5. I dislike new foods (RK IPIP NEO: O4) -.589 
  6. I prefer to stick with things that I know (RK IPIP NEO: O4) -.562 
55. Aggression   CFI  TLI  RMSEA 90% CIs  

 .975 .958 .160 90% CI [.144, .177]  

  Items  Factor loading 
  1. I do not mind using threats and violence to get my way (self-written) .819 
  2. I enjoy a good brawl (IPIP CAT-PD Hostile Aggression) .839 
  3. I like to frighten people (IPIP alphabetical item index R53 modified) .898 
  4. When needed, I am hostile and confrontational (Hughes, 2017) .765 
  5. I can be sarcastic and cutting, when necessary (self-written) .506 
  6. I enjoy mocking people to their face (original Direct Sadism: Paulhus, Jones, 

Dutton, & Klonsky, 2011, modified) 
.822 

56. Harm-Avoidance    CFI  TLI  RMSEA 90% CIs  
 .974 .957 .156 90% CI [.139, .173]  

  Items  Factor loading 
  1. I would rather be a hostage in a bank robbery than sit through a two-hour 

concert of boring music (RK original HA1_MPQ 19 modified) 
.808 

  2. I prefer fear to boredom (RK IPIP PRS: SS: Dangerous Thrill-Seeking) .817 
  3. I might actually enjoy being caught in an earthquake or tornado (RK IPIP PRS: 

SS: Dangerous Thrill-Seeking) 
.858 

  4. I would enjoy being out on a sailboat during a storm (RK IPIP PRS: SS: 
Dangerous Thrill-Seeking) 

.848 

  5. I prefer safety over dangerous situations (IPIP alphabetic item index T2200 
modified) 

-.588 

  6. I would rather see a tornado cloud moving towards my car than being sick for 
the entire day (RK original HA21_MPQ 228 modified) 

.754 
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57. Vengeance    CFI  TLI  RMSEA 90% CIs  
 .925 .875 .255 90% CI [.238, .272]  

  Items  Factor loading 
  1. When people criticise me, I usually point out their own weaknesses (original 

AG1_MPQ 7 modified) 
.670 

  2. It is important to me to get back at people who have hurt me (Stuckless & 
Goranson, 1992) 

.882 

  3. I would rather turn the other cheek than get even when someone treats me 
badly (RK self-written) 

-.472 

  4. I do things out of revenge (IPIP MPQ: AG) .856 
  5. It is not worth my time or effort to pay back someone who has wronged me 

(RK Stuckless & Goranson, 1992) 
-.574 

  6. If I am wronged, I cannot live with myself unless I get revenge (Stuckless & 
Goranson, 1992) 

.816 

58. Mistrust    CFI  TLI  RMSEA 90% CIs  
 .958 .930 .181 90% CI [.165, .198]  

  Items  Factor loading 
  1. I suspect hidden motives in others (IPIP CAT-PD: Mistrust) .806 
  2. I trust others (RK MPQ: AL) -.535 
  3. I am wary of others (MPQ: AL) .810 
  4. I believe that people seldom tell you the whole truth (IPIP 16PF: Vigilance) .748 
  5. I am often being lied to (IPIP alphabetical item index T333) .794 
  6. I feel that some people are just waiting to betray me (self-written) .761 
59. Sensation-Seeking   CFI  TLI  RMSEA 90% CIs  

 .989 .982 .147 90% CI [.130, .164]  

  Items  Factor loading 
  1. I would enjoy cliff diving from great heights (IPIP alphabetic item index T2775) .906 
  2. I do things just for the ‘thrill’ of it (self-written) .858 
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  3. Skiing down a fast slope would be my idea of fun (self-written) .827 
  4. I love the excitement of rollercoasters (self-written) .713 
  5. I like to do frightening things (IPIP CAT-PD: Risk Taking) .878 
  6. I would enjoy bungee-jumping (IPIP JPI: Rsy modified) .882 
60. Good Humoured    CFI  TLI  RMSEA 90% CIs  

 .966 .943 .150 90% CI [.134, .167]  

  Items  Factor loading 
  1. I have a great sense of humour (IPIP VIA: Hum) .763 
  2. I try to tease my friends out of their bad moods (IPIP VIA: Hum modified) .649 
  3. I cannot stand it when people joke about what they think are my weaknesses 

(RK original GOODN_6FPQ modified) 
-.228 

  4. I try to add some humour to whatever I do (IPIP VIA: Hum) .843 
  5. I keep my sense of humour even in bad situations (IPIP VIA: Hum modified) .811 
  6. When others laugh at my mistakes, so do I (original GOODN88_6FPQ 

modified) 
.681 

61. Personal Disclosure    CFI  TLI  RMSEA 90% CIs  
 .911 .851 .305 90% CI [.289, .322]  

  Items  Factor loading 
  1. I reveal little about myself (IPIP 16PF: Reserve) .819 
  2. When talking to new people, I do not give out any more information than is 

necessary (original item modified) 
.824 

  3. I find it easy to talk about my life, even things that others consider quite 
personal (RK original16PF modified) 

-.757 

  4. I frequently open up and share my thoughts and feelings (RK original 16PF 
modified) 

-.809 

  5. I only talk about my feelings when it cannot be avoided (self-written) .724 
  6. I am very careful who I open up to about my feelings (16PF N10 148 modified) .751 
62. Honesty    CFI  TLI  RMSEA 90% CIs  



 

394 
 

 .962 .937 .204 90% CI [.188, .221]  

  Items  Factor loading 
  1. I am trusted to keep secrets (IPIP Honesty VIA: Integrity) .799 
  2. I keep my promises (IPIP Honesty VIA: Integrity) .798 
  3. I believe that honesty is the basis for trust (self-written) .854 
  4. I would be described by my friends as trustworthy (self-written) -.855 
  5. I hate liars (IPIP Honesty VIA: Integrity) .585 
  6. I believe honesty is the best policy (self-written) .781 
63. Emotion-based decision making    CFI  TLI  RMSEA 90% CIs  

 .963 .938 .191 90% CI [.174, .208]  

  Items  Factor loading 
  1. I plan my life based on how I feel (IPIP Emotion-Based Decision-Making 

(Barchard, 2001)) 
.774 

  2. I believe emotions give direction to life (IPIP Emotion-Based Decision-Making 
(Barchard, 2001)) 

.778 

  3. I listen to my heart rather than my brain (IPIP Emotion-Based Decision-Making 
(Barchard, 2001)) 

.873 

  4. I base my goals in life on inspiration, rather than logic (IPIP Emotion-Based 
Decision-Making (Barchard, 2001)) 

.785 

  5. I listen to my feelings when making important decisions (IPIP Emotion-Based 
Decision-Making (Barchard, 2001)) 

.769 

  6. I make decisions based on facts, not feelings (RK IPIP Emotion-Based Decision-
Making (Barchard, 2001)) 

-.450 

64. Fairness    CFI  TLI  RMSEA 90% CIs  
 .975 .958 .153 90% CI [.136, .170]  

  Items  Factor loading 
  1. I treat all people equally (IPIP Fairness VIA: Fairness)   .707 
  2. I am committed to principles of justice and equality (IPIP Fairness VIA: 

Fairness)   
.823 
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  3. I dislike favouritism (self-written) .712 
  4. I cannot stand it when people are treated unfairly (self-written) .850 
  5. I believe that everyone's rights are equally important (IPIP Fairness VIA: 

Fairness)   
.852 

  6. I do not mind losing, as long as it is fair (self-written) .621 
65. Gratitude    CFI  TLI  RMSEA 90% CIs  

 .891 .819 .282 90% CI [.266, .299]  

  Items  Factor loading 
  1. I express my thanks to those who care about me (IPIP Gratitude VIA: 

Gratitude) 
.737 

  2. I feel a profound sense of appreciation every day (IPIP Gratitude VIA: 
Gratitude) 

.741 

  3. I have been richly blessed in my life (IPIP Gratitude VIA: Gratitude) .823 
  4. I feel thankful for what I have received in life (IPIP Gratitude VIA: Gratitude) .880 
  5. I do not see the need to acknowledge others who are good to me (RK IPIP 

Gratitude VIA: Gratitude) 
-.504 

  6. I find few things in my life to be grateful for (RK IPIP Gratitude VIA: Gratitude) -.415 
66. Introspection    CFI  TLI  RMSEA 90% CIs  

 .963 .938 .218 90% CI [.188, .224]  

  Items  Factor loading 
  1. I try to understand myself (IPIP Introspection HPI: Self Focus HIC) .880 
  2. I try to examine myself objectively (IPIP Introspection HPI: Self Focus HIC) .858 
  3. I think about causes of my feelings (self-written) .861 
  4. I enjoy examining myself and my life (IPIP Introspection HPI: Self Focus HIC) .786 
  5. I often stop to analyse how I am feeling (self-written) -.694 
  6. I examine my motives constantly (IPIP Private Self-Consciousness: Buss, 1980) .748 
67. Extrospection    CFI  TLI  RMSEA 90% CIs  

 .969 .948 .211 90% CI [.194, .228]  
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  Items  Factor loading 
  1. I like to try to understand others (self-written) (Adaptation of the IPIP 

Introspection (HPI: Self Focus HIC)  Scale for ‘Others’) 
.747 

  2. I often analyse how others are feeling (self-written) (Adaptation of the IPIP 
Introspection (HPI: Self Focus HIC)  Scale for ‘Others’) 

.861 

  3. I spend time reflecting on others’ actions (self-written) (Adaptation of the IPIP 
Introspection (HPI: Self Focus HIC)  Scale for ‘Others’) 

.858 

  4. I enjoy examining others and their lives (self-written) (Adaptation of the IPIP 
Introspection (HPI: Self Focus HIC)  Scale for ‘Others’) 

.803 

  5. I look for hidden meaning behind others’ actions (self-written) (Adaptation of 
the IPIP Introspection (HPI: Self Focus HIC)  Scale for ‘Others’) 

.755 

  6. I often try to understand the motives of others  (self-written) (Adaptation of 
the IPIP Introspection (HPI: Self Focus HIC)  Scale for ‘Others’) 

.863 

68. Provocativeness    CFI  TLI  RMSEA 90% CIs  
 .981 .969 .172 90% CI [.156, .189]  

  Items  Factor loading 
  1. Sometimes I intentionally say things just to make people angry (IPIP 

Provocativeness (AB5C: I+/II-) modified) 
.827 

  2. I often keep doing things that annoy others, even after being told to stop (self-
written)  

.874 

  3. When a person gets angry with me in a conversation, I often laugh in their face 
(self-written)  

.831 

  4. Sometimes I deliberately drive slower than the speed limit, so that a queue of 
cars builds up behind me (self-written)  

.827 

  5. I enjoy provoking arguments between people (self-written)  .876 
  6. I often jump the queue in a shop just to upset people (self-written) IPIP 

Provocativeness (AB5C: I+/II-) modified 
.878 

69. Warmth   CFI  TLI  RMSEA 90% CIs  
 .984 .973 .194 90% CI [.178, .211]  

  Items  Factor loading 
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  1. I make people feel at ease (IPIP Warmth: 16PF: Warmth) .908 
  2. Other people feel comfortable around me (self-written)  .913 
  3. Other people say that I am distant and cold (RK self-written)  -.593 
  4. I make others feel good (IPIP Warmth: 16PF: Warmth) .887 
  5. Others describe me as a warm person (self-written)  .871 
  6. I know how to comfort others (self-written)  .831 
70. Religiosity/Spirituality   CFI  TLI  RMSEA 90% CIs  

 .994 .990 .140 90% CI [.123, .157]  

  Items  Factor loading 
  1. I believe in a universal power or God (IPIP VIA Religiosity/Spirituality) .933 
  2. I am a spiritual person (IPIP VIA Religiosity/Spirituality) .904 
  3. I keep my faith even during hard times (IPIP VIA Religiosity/Spirituality) .935 
  4. I am who I am because of my faith (IPIP VIA Religiosity/Spirituality) .915 
  5. I believe that each person has a purpose in life (IPIP VIA Religiosity/Spirituality) .749 
  6. I do not follow any religion/spiritual practice (IPIP VIA Religiosity/Spirituality) -.799 
71. Rudeness    CFI  TLI  RMSEA 90% CIs  

 .985 .975 .091 90% CI [.075, .109]  

  Items  Factor loading 
  1. I do not apologise when I come in late (self-written)  .762 
  2. I walk away in the middle of a conversation (self-written)  .854 
  3. I often look at my mobile phone when talking to others (self-written)  .621 
  4. I cannot stand poor manners (RK self-written)  -.365 
  5. Life is too short to be polite (self-written)  .787 
  6. I am known for saying offensive things (IPIP CAT-PD Rudeness modified) .694 
72. Attention-Seeking   CFI  TLI  RMSEA 90% CIs  

 .886 .809 .301 90% CI [.285, .318]  
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  Items  Factor loading 
  1. I cannot stand it when people make a fuss of me (RK self-written)  .-389 
  2. When I am not in the limelight, I feel worthless (self-written)  -581 
  3. I hate being the centre of attention (PID-5 Attention-Seeking modified) -.691 
  4. I like standing out in a crowd (PID-5 Attention-Seeking) .825 
  5. My behaviour is often bold and grabs peoples’ attention (PID-5 Attention-

Seeking) 
.798 

  6. I am happiest when all eyes are on me (PID-5 Attention-Seeking modified) .888 
73. Distractibility    CFI  TLI  RMSEA 90% CIs  

 .979 .965 .212 90% CI [.195, .229]  

  Items  Factor loading 
  1. I lose track of conversations because other things catch my attention (PID-5 

Distractibility) 
.763 

  2. I get pulled off-task by even minor distractions (PID-5 Distractibility) .890 
  3. I cannot achieve goals because other things catch my attention (PID-5 

Distractibility) 
.868 

  4. I cannot concentrate on anything (PID-5 Distractibility) .880 
  5. I have trouble pursuing specific goals even for short periods of time (PID-5 

Distractibility) 
.874 

  6. I am easily distracted (PID-5 Distractibility) .860 
74. Insecure Attachment    CFI  TLI  RMSEA 90% CIs  

 .950 .916 .250 90% CI [.234, .267]  

  Items  Factor loading 
  1. I dread being without someone to love me (PID-5 Separation Insecurity) .720 
  2. I worry a lot about being alone (PID-5 Separation Insecurity) .824 
  3. I would rather be in a bad relationship than be alone (PID-5  Separation 

Insecurity) 
.789 
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  4. I cannot stand being left alone, even for a few hours (PID-5  Separation 
Insecurity) 

.838 

  5. I fear being alone in life more than anything else (PID-5  Separation Insecurity) .870 
  6. I will do just about anything to keep someone from abandoning me (PID-5 

Separation Insecurity) 
.826 

75. Envy    CFI  TLI  RMSEA 90% CIs  
 .982 .970 .192 90% CI [.192, .209]  

  Items  Factor loading 
  1. It is so frustrating to see some people succeed so easily (Smith et al, 1999) .763 
  2. Feelings of envy often torment me (Smith et al, 1999) .883 
  3. If my friends are richer than me, I often feel envious of them (self-written)  .871 
  4. It somehow does not seem fair that some people seem to have all the 

talent (Smith et al, 1999) 
.788 

  5. The success of my neighbours makes me resent them (Smith et al, 1999) .876 
  6. No matter what I do, envy always plagues me (Smith et al, 1999) .896 
76. Indecisiveness    CFI  TLI  RMSEA 90% CIs  

 .985 .976 .156 90% CI [.140, .173]  

  Items  Factor loading 
  1. I try to put off making decisions (Frost & Shows, 1993) .749 
  2. It takes me a very long time to decide what to watch/read (self-written) .840 
  3. When ordering from a menu, I usually find it difficult to decide what to get 

(Frost & Shows, 1993) 
.858 

  4. It seems that deciding on the most trivial things takes me a long time 
(Frost & Shows, 1993) 

.912 

  5. When friends ask me: “Where should we eat?” I find it difficult to decide 
(self-written) 

.841 

  6. I am decisive (RK self-written) -.593 
77. Tolerance for Ambiguity    CFI  TLI  RMSEA 90% CIs  
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 .879 .798 .214 90% CI [.198, .231]  

  Items  Factor loading 
  1. I would take a journey without knowing where I am going (self-written) .367 
  2. I hate talking about things where there is no clear right or wrong (RK self-

written) 
-.636 

  3. I try to avoid ambiguous situations (RK self-written)  -.772 
  4. I like working on problems without an obvious solution (self-written) .464 
  5. I prefer work that is very clearly defined (RK self-written) -.772 
  6. I dislike situations where it is unclear what is expected of me (RK self-

written) 
-.715 

Note. Factor loadings provided are standardised. Unless otherwise stated, all loadings statistically significant at p<.001. NS: non-significant. Wording of a                        
number of original items was modified: this is indicated by the ‘modified’ statement. RK refers to reverse-keyed items. ‘Self-written’ refers to items                                 
developed by the panel. 
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Appendix L. Rationale for item removal in the modified models 
 

 
Facet 

 
Removed item  

 
Rationale for removing items 

 
1. Broad Interest in 

Things  
 

 
Item 4 

 
low loading (β=-.243) 

2. Need for Cognition 
Revision  

Item 3 
 

a) item 3 was implicated in the highest value of the modification indices with item 4; b) its 
removal resulted in a better fitting model compared to removing item 4; c) item 3 had the 
smallest loading (β=-.513) 
 

 Item 4 a) item 4 was implicated in the highest value of the modification indices with item 6; b) its 
removal resulted in a better fitting model compared to removing item 6; c) item 4 had the 
smallest loading (β=-.654) 
 

3. Perseverance Item 2 a) item 2 was implicated in the highest value of the modification indices with item 1; b) its 
removal resulted in a better fitting model compared to removing either item 1 or item 3 
which had the smallest loading; c) theoretically item 2 was judged to contain too colloquial 
wording, i.e. ‘when the going gets tough’ 

 
4. Self-control Item 4 a) item 4 was implicated in the highest value of the modification indices with item 5; b) its 

removal resulted in a better model fit compared to removing item 5 or item 1 with the 
smallest loading 

 



 

402 
 

5. Orderliness Item 3 a) item 3 was implicated in the highest value of the modification indices with item 2; b) its 
removal resulted in a better model fit compared to removing item 2 or the lowest loading 
item number 4 
 

6. Detail Conscious  Item 4 a) item 4 was implicated in the highest value of the modification indices with item 6; b) its 
removal resulted in a better model fit compared to removing item 6 

7. Procrastination Item 4 a) item 4 was implicated in the highest value of the modification indices with item 5; b) its 
removal resulted in a better model fit compared to removing item 5; c) further, from a 
theoretical perspective, item 4 appeared to be more related to perseverance than 
procrastination, as its contents characterise one’s propensity to finish tasks rather than 
having difficulty to start them or waste time during tasks 

8. Self-Efficacy  Item 6 low loading (β=-.253) 

9. Eccentricity  Item 2 low and statistically non-significant loading (β=.010, p>.05) 

10.  Critical  Item 5 a) item 5 was implicated in the highest modification index with item 1; b) its removal 
resulted in a better model fit compared to removing item 1; c) Item 5 had the lowest loading 
(β=.526)   

11. Forgiveness  Item 4 a) item 4 was implicated in the highest modification index with item 6; b) its removal 
resulted in a better model fit compared to removing item 6 

12. Leadership  Item 2 a) item 2 was implicated in the largest modification index with item 6; b) its removal 
resulted in a better model fit compared to removing item 6; c) Item 2 had the lowest loading          
(β=-.579) 
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13. Social Boldness  Item 3 
 

a) item 3 was implicated in the highest values of modification indices with items 4 and 6; b) 
its removal produced better model fit indices than removal of either item 4 or item 6; c) 
item 3 had the lowest loading (β=-.682) 

 Item 6 a) Item 6 was implicated in the highest values of modification indices with item 4; b) its 
removal produced better model fit indices than removal of item 4 

14. Need for Social 
Acceptance  

Item 5 
 

a) item 5 was implicated in the highest value of the modification indices with item 6; b) its 
removal resulted in a better fitting model compared to removing item 6 

 Item 3 a) item 3 was implicated in the highest value of the modification indices with item 6; b) its 
removal resulted in a better fitting model compared to removing item 6; c) item 3 had the 
lowest loading (β=-.340) 

15. Vigour  Item 6 a) item 6 was implicated in the largest modification index with item 4; b) removal of item 6 
resulted in a better fitting model compared to removing item 4; c) content of item 6 was 
judged to be theoretically more relevant as an indicator of depression than vigour 

16. Hedonism  Item 2 low loading (β=-.083) 

 Item 4 a) Item 4 was implicated in the largest modification index with item 1; b) removal of item 4 
resulted in a better fitting model compared to removing item 1 

17. Anger Item 2 a) it was implicated in the highest value of the modification indices with item 6; b) its 
removal resulted in a better fitting model compared to removing item 6; c) item 2 had the 
lowest loading (β=-.486) 
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18. Empathy  Item 2 a) item 2 was implicated in the highest value of the modification indices with item 5; b) its 
removal resulted in a better fitting model compared to removing item 5; c) item 2 had the 
lowest loading (β=-.464); d) item 2 was judged to be largely synonymous to item 5, hence its 
removal did not jeopardise content validity of the ‘empathy’ construct   

19. Fearfulness Item 6 a) item 6 was implicated in the highest value of the modification indices with item 5; b) its 
removal resulted in a better fitting model compared to removing item 5 or the lowest 
loading item 4 (β=-.521); c) item 6 was judged to be a more opaque indicator of the 
‘fearfulness’ construct than item 5 

20. Sensitivity Item 2 
Item 5 

low loading (β=-.176)  
low loading (β=-.279) 

21. Risk Taking Item 6 a) item 6 was implicated in the largest modification index with item 5; b) removal of item 6 
resulted in a better fitting model compared to removing item 5; c) wording of item 5 was 
judged to be simpler and more concise compared to item 5 

22. Intolerance  Item 3 
 

a) item 3 was implicated in the highest value of the modification indices with item 2 and 5; 
b) its removal resulted in a better fitting model compared to removing either item 2 or 5; c) 
theoretically item 3 was judged to be a too general indicator of the intolerance construct 

 Item 5 a) item 5 was implicated in the highest value of the modification indices with item 2; b) its 
removal resulted in a better fitting model compared to removing item 2; c) item 5 had the 
lowest loading (β=-.371); d) theoretically item 5 was judged to be a too general indicator of 
the intolerance construct 
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23. Punitiveness  Item 6 a) item 6 was implicated in the highest value of the modification indices with item 5; b) its 
removal resulted in a better fitting model compared to removing item 5 

24. Dishonest-
Opportunism  

Item 2 a) item 2 was implicated in the highest value of the modification indices with item 6; b) its 
removal resulted in a better fitting model compared to removing item 6; c) item 2 had the 
lowest loading (β=-.426) 

25. Novelty Seeking 
 

Item 6 a) item 6 was implicated in the highest value of the modification indices with items 4, 1 and 
3; b) its removal resulted in a better fitting model compared to removing item 4, 1 or 3; c) 
theoretically item 6 was judged to be a too general indicator of the openness-to-change 
construct 

26. Vengeance  Item 3 a) item 3 was implicated in the largest modification index with item 5; b) its removal 
resulted in a better fitting model compared to removing item 5; c) item 3 had the lowest 
loading (β=-.472); d) wording  of item 3 was judged to be too complex and colloquial 
compared to item 5 

27. Good Humoured  Item 3 low loading (β=-.228) 

28. Personal Disclosure  Item 3 a) item 3 was implicated in the largest modification index with item 4; b) its removal  
resulted in a better fitting model compared to removing item 4; c) wording of item 3 was 
judged to be complex compared to item 4 

29. Gratitude  Item 5 a) item 5 was implicated in the highest value of the modification indices with item 6; b) its 
removal resulted in a better fitting model compared to removing item 6; c) wording of item 
5 was judged to be complex compared to item 6 
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30. Attention-seeking  Item 1 a) item 1 was implicated in the highest value of the modification indices with item 3; b) its 
removal resulted in a better fitting model compared to removing item 3; c) item 1 had the 
lowest loading (β=.389) ; d) item 1 was judged to have more complicated wording compared 
to item 3 

31. Tolerance for 
Ambiguity  

Item 3 
 

a) item 3 was implicated in the highest value of the modification indices with item 1; b) its 
removal resulted in a better fitting model compared to removing item 1 

 Item 1 a) item 1 was implicated in the highest value of the modification indices with item 4; b) its 
removal resulted in a better fitting model compared to removing item 4; c) item 1 had the 
lowest loading (β=.394)  

Total number of 
items removed: 

38 (.08% of a 
total number 
of items: 462) 
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Appendix M. Confirmatory factor analytic models of the final 73 personality facets, including item content, model fit statistics, 
and standardised factor loadings 
 

1. Abstract Intellectual Curiosity   CFI  TLI  RMSEA 90% CIs  
 .984 .973 .157 90% CI [.140, .174]  

  Items  Factor loading 
  1. I am not interested in abstract ideas (RK – IPIP NEO: Intellect) .855 
  2. I am not interested in theoretical discussions (RK – IPIP NEO: Intellect)                                                      .901 
  3. I am not interested in speculating about things (RK – IPIP AB5C: Creativity) .834 
  4. I enjoy playing with theories or abstract ideas (original O5_1 NEO 23, modified) -.692 
  5. I avoid philosophical discussions (RK – IPIP NEO: Intellect) .798 
  6. I have difficulty understanding abstract ideas (RK – IPIP NEO: Intellect) .785 
2. Broad Interest in Things   CFI  TLI  RMSEA 90% CIs  

 .958 .916 .236 90% CI [.214,.259]  

  Items  Factor loading 
  1. I enjoy a broad range of documentaries (self-written) .811 
  2. I read/watch/listen on a broad range of topics (self-written) .893 
  3. I enjoy studying the history of ideas (IPIP 6FPQ: Understanding) .750 
  4. I consult the library or the Internet immediately if I want to know something 

(IPIP VIA: Love of learning) 
.646 

  5. I look forward to the opportunity to learn and grow (IPIP VIA: Love of learning) .728 
3. Aesthetics    CFI  TLI  RMSEA 90% CIs  

 .931 .912 .122 90% CI [.114,.131]  

  Items  Factor loading 
  1. I believe in the importance of art (IPIP NEO: Aesthetic Interests) .794 
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  2. I do not enjoy watching dance performances (RK IPIP NEO: Aesthetic Interests) -.459 
  3. I enjoy the beauty of nature  (IPIP NEO: Aesthetic Interests) .633 
  4. I am passionate about a broad range of music (self-written) .680 
  5. I see beauty in things that others might not notice (IPIP NEO: Aesthetic 

Interests) 
.810 

  6. I am intrigued by the patterns that I see in art and nature (original O2_4 NEO 
98 modified) 

.788 

  7. Sometimes I cry during movies (IPIP 16PF item modified) .325 
  8. I would rather be an artist than an engineer (self-written) .492 
  9. Sometimes I feel deeply moved by works of art (self-written) .731 
  10. I have no time for poetry (RK self-written) -.500 
4. Need for Cognition  CFI  TLI  RMSEA 90% CIs  

 .980 .940 .170 90% CI [.136,.207]  

  Items  Factor loading 
  1. I only think as hard as I have to (RK Need for Cognition; Cacioppo & Petty, 

1982) 
.745 

  2. I like tasks that require little thought once I’ve learned them (RK Need for 
Cognition; Cacioppo & Petty, 1982) 

.767 

  3. Thinking is not my idea of fun (RK Need for Cognition; Cacioppo & Petty, 1982)  .785 
  4. I would prefer complex to simple problems (Need for Cognition; Cacioppo & 

Petty, 1982) 
-.554 

5. Absorption   CFI  TLI  RMSEA 90% CIs  
 .940 .900 .238 90% CI [.221, .255]  

  Items  Factor loading 
  1. I can sometimes become absorbed when looking at a painting (self-written) .574 
  2. I found that when I was watching television or a movie I became so absorbed 

in the story that I was unaware of other events happening around me (IPIP DES: 3 
hierarchical levels) 

.853 
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  3. I had the experience of remembering a past event so vividly that it felt like I 
was reliving that event (IPIP DES: 3 hierarchical levels) 

.692 

  4. I found that I became so involved in a fantasy or daydream that it felt like it 
was really happening to me (IPIP DES: 3 hierarchical levels) 

.718 

  5. While watching a movie/TV/play, I may become so involved that I forget about 
my surroundings (original AB3 MPQ 21 item modified) 

.885 

  6. If I acted in a play/movie I would really feel the emotions of the character and 
“become” that person (original AB21 MPQ 165 item modified) 

.697 

6. Fantasy    CFI  TLI  RMSEA 90% CIs  
 .962 .937 .277 90% CI [.261, .294]  

  Items  Factor loading 
  1. I enjoy wild flights of fantasy (IPIP 16PF: M) .876 
  2. I indulge in my fantasies (IPIP NEO: O1) .896 
  3. I love to daydream (IPIP NEO: O1) .845 
  4. I let my attention wander off (IPIP AB5C: III+/II-) .803 
  5. I sometimes get lost in my daydreams (IPIP CAT-PD Fantasy Proness) .876 
  6. I sometimes have fantasies that are overwhelming (IPIP CAT-PD Fantasy 

Proneness) 
.754 

7. Perseverance    CFI  TLI  RMSEA 90% CIs  
 .988 .975 .220 90% CI [.198,.243]  

  Items  Factor loading 
  1. I give up easily (RK IPIP CPI: B-MS) .671 
  2. I finish things despite obstacles in the way (IPIP VIA: Ind) -.828 
  3. I keep working on a problem until I find a solution  

(self-written) 
-.886 

  4. I finish what I start (IPIP VIA: Ind) -.925 
  5. I do not quit a task before it is finished (IPIP VIA: Ind) -.911 
8. Planfulness    CFI  TLI  RMSEA 90% CIs  
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 .994 .990 .086 90% CI [.070, .104]  

  Items  Factor loading 
  1. When I am doing a task, I take time to think of everything I need to complete 

the job first (self-written) 
.781 

  2. I like to plan ahead (IPIP MPQ: CO) .872 
  3. I plan ahead so I do not waste time between tasks (original Q3_9_16PF 154 

item modified) 
.867 

  4. I make plans and stick to them (IPIP HEX: C-Prud) .788 
  5. Before I start a task, I work out the most efficient way of doing it (original 

ORG11 JPI 163 modified) 
.814 

  6. Planning is a waste of time (RK self-written) -.581 
9. Self-Control    CFI  TLI  RMSEA 90% CIs  

 .969 .938 .143 90% CI [.121,.166]  

  Items  Factor loading 
  1. I keep my emotions under control (Hughes, 2013) .559 
  2. I am a highly disciplined person (Hughes, 2013) .789 
  3. I easily resist temptation (Hughes, 2013) .799 
  4. I cannot control my impulses when I am really stressed (RK IPIP alphabetical 

item index T726) 
-.504 

  5. I can always say “enough is enough” (Hughes, 2013) .658 
10. Orderliness    CFI  TLI  RMSEA 90% CIs  

 .968 .936 .164 90% CI [.170,.206]  

  Items  Factor loading 
  1. I like to keep my belongings neat and clean (original C2_2 NEO 40 item 

modified) 
.795 

  2. I often forget to put things back in their proper place (RK IPIP NEO: C2) -.649 
  3. I am not bothered by disorder (RK IPIP HEX: C-Orga) -.663 
  4. I want everything to be ‘just right’ (IPIP 16PF: Q3) .702 
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  5. My work is well organised (IPIP 6FPQ Order 17) .800 
11. Detail Conscious    CFI  TLI  RMSEA 90% CIs  

 .987 .975 .112 90% CI [.090,.135]  

  Items  Factor loading 
  1. I pay attention to details (IPIP HEX: C-Perf) .759 
  2. I continue until everything is perfect (IPIP HEX: C-Perf) .814 
  3. I try to be accurate in my work, even at the expense of time (original CPERF3 

HEXACO item modified) 
.824 

  4. I check my work repeatedly to find any mistakes (original CPERF1 HEXACO item 
modified) 

.673 

  5. I do not care if my writing has some errors in spelling or punctuation (RK 
original CPERF6 HEXACO item modified) 

-.483 

12. Procrastination    CFI  TLI  RMSEA 90% CIs  
 .999 .998 .066 90% CI [.044,.091]  

  Items  Factor loading 
  1. I find it difficult to get down to work (IPIP NEO: C5) .885 
  2. I waste a lot of time before starting work (self-written) .927 
  3. I need a push to get started (IPIP NEO: C5) .916 
  4. I carry out my plans (RK IPIP NEO: C5) -.566 
  5. I tend to procrastinate (self-written) .815 
13. Impetuousness    CFI  TLI  RMSEA 90% CIs  

 .998 .996 .090 90% CI [.073, .107]  

  Items  Factor loading 
  1. I act impulsively (Hughes, 2013) .895 
  2. I jump into things without thinking (Hughes, 2013) .926 
  3. I make rash decisions (Hughes, 2013) .918 
  4. I act on the spur of the moment (Hughes, 2013) .912 
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  5. I do things I later regret (Hughes, 2013) .730 
  6. I am easily excited (Hughes, 2013) .538 
14. Self-Efficacy    CFI  TLI  RMSEA 90% CIs  

 .998 .995 .083 90% CI [.061,.107]  

  Items  Factor loading 
  1. I come up with good solutions (IPIP NEO: C1) .789 
  2. I can tackle anything (new item; IPIP TCI:HA4) .755 
  3. I complete tasks successfully (IPIP NEO: C1) .878 
  4. I am a very competent person (self-written) .886 
  5. I know how to get things done (IPIP NEO: C1) .907 
15. Dependability   CFI  TLI  RMSEA 90% CIs  

 .997 .996 .064 90% CI [.047, .082]  

  Items  Factor loading 
  1. I can be relied on in crisis (self-written) .690 
  2. I do what I say (self-written) .842 
  3. I am a very reliable person (IPIP CAT-PD Irresponsibility) .900 
  4. I fulfil my duties (IPIP alphabetical item index H311, modified) .900 
  5. I am a loyal person (self-written) .748 
  6. I always deliver what’s expected of me (self-written) .822 
16. Eccentricity    CFI  TLI  RMSEA 90% CIs  

 .985 .971 .167 90% CI [.145,.190]  

  Items  Factor loading 
  1. Sometimes I do not fit in very well because my ideas are not conventional 

(self-written) 
.630 

  2. My thoughts often go off in odd or unusual directions (PID-5: Eccentricity) .754 
  3.  I have several habits that others find eccentric or strange                         (PID-5: 

Eccentricity) 
.845 
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  4. People have told me that I think about things in a really unusual way (PID-5: 
Eccentricity) 

.859 

  5. I’ve been told more than once that I have a number of odd quirks or habits 
(PID-5: Eccentricity) 

.884 

17. Assertiveness    CFI  TLI  RMSEA 90% CIs  
 .938 .913 .135 90% CI [.122,.149]  

  Items  Factor loading 
  1. I never challenge things (RK IPIP 16PF: E) .408 
  2. I am assertive (self-written) -.629 
  3. I am not afraid of providing criticism (IPIP 16PF: E) -.584 
  4. People frequently look up to me to make decisions (original E3_5 NEO 

modified) 
-.687 

  5. When people do not see things my way, I can usually persuade them (original 
E8_16PF modified) 

-.608 

  6. If needed, I feel comfortable giving people directions (original E2_16PF36) -.833 
  7. The ability to be a good leader is important to me (original DOM1_6FPQ 

modified) 
-.793 

  8. I dislike taking responsibility for making decisions (RK IPIP 6FPQ: EX2) .639 
18. Critical    CFI  TLI  RMSEA 90% CIs  

 .994 .987 .087 90% CI [.065,.110]  

  Items  Factor loading 
  1. I accept people as they are (RK IPIP HEX: A-Gent) .526 
  2. I criticise others' shortcomings (IPIP HEX: A-Gent) -.808 
  3. I find fault with everything (IPIP HEX: A-Gent) -.781 
  4. I am quick to judge others (IPIP HEX: A-Gent) -.875 
  5. I am judgemental of people who do stupid things (original AGENT8 HEXACO 

item modified) 
-.657 

19. Social Confidence    CFI  TLI  RMSEA 90% CIs  
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 .957 .929 .280 90% CI [.264, .297]  

  Items  Factor loading 
  1. I am good at making unprepared speeches (IPIP HEX: X-SocB) .683 
  2. I am not good at taking charge of a group (RK IPIP VIA: Lea) -.631 
  3. I would be afraid to give a speech in public (RK IPIP HEX: X-SocB)                                                     -.743 
  4. I feel comfortable around people (IPIP HEX: X-SocB) .792 
  5. I am confident that I can handle challenging social situations (self-

written) 
.943 

  6. I am skilled in handling social situations (IPIP Social-Confidence; HPI: No Social 
Anxiety) 

.916 

20. Forgiveness    CFI  TLI  RMSEA 90% CIs  
 .993 .986 .103 90% CI [.081,.127]  

  Items  Factor loading 
  1. I try to 'forgive and forget’ (IPIP HEX: A-Forg) .843 
  2. I can get along with someone even if they have betrayed my trust (self-

written) 
.671 

  3. I am inclined to forgive others (IPIP HEX: A-Forg) .884 
  4. I allow others to make a fresh start (IPIP VIA: Forg) .799 
  5. I find it hard to forgive others (RK IPIP HEX: A-Forg) -.671 
21. Stubbornness    CFI  TLI  RMSEA 90% CIs  

 .958 .930 .186 90% CI [.169, .203]  

  Items  Factor loading 
  1. I find it hard to compromise when I think I am right (original AFLEX_8 

modified) 
.737 

  2. I react strongly to criticism (IPIP HEX: A-Flex) .610 
  3. I am inflexible when I think I am right (IPIP CAT-PD: Rigidity) .843 
  4. When I have made up my mind, people find it very hard to convince me 

otherwise (self-written) 
.823 
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  5. I think my way is the best way (self-written) .718 
  6. I have fixed opinions (IPIP CAT-PD: Rigidity) .730 
22. Sociability    CFI  TLI  RMSEA 90% CIs  

 .966 .944 .190 90% CI [.174, .207]  

  Items  Factor loading 
  1. I enjoy being part of a group (IPIP NEO: E2) .819 
  2. I am happiest when I have people around me (original Q2_1_16PF modified) .928 
  3. I rarely enjoy being with people (RK IPIP HEX: X-Soci) -.532 
  4. I usually like to spend my free time with people (IPIP HEX: X-Soci) .863 
  5. I like to be alone (RK IPIP 6FPQ: IP1) -.620 
  6. I cannot do without the company of others (IPIP 6FPQ: IP1) .506 
23. Self-Reliance    CFI  TLI  RMSEA 90% CIs  

 .981 .969 .217 90% CI [.201, .234]  

  Items  Factor loading 
  1. I prefer to do things by myself (IPIP 16PF: Q2) .749 
  2. My favourite part of the day is when I am working alone on my own project 

(IPIP 16PF: Q2, 59 modified) 
.820 

  3. I work best when I am alone (IPIP VIA: Cit) .864 
  4. I enjoy working where I won’t be troubled by people (original JPI Soc modified) .913 
  5. I like to plan alone without interruption (original Q2_2_16PF modified)  .859 
  6. I like working where I won’t be bothered by others (original SOC5_VPI 

modified) 
.928 

24. Affability    CFI  TLI  RMSEA 90% CIs  
 .968 .946 .259 90% CI [.243, .276]  

  Items  Factor loading 
  1. I enjoy chatting with people even when there is nothing important to discuss 

(self-written) 
.820 
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  2. I act comfortably with others (IPIP NEO: E1) .853 
  3. I love to chat (IPIP HEX: X-Soc) .867 
  4. I make friends easily (IPIP NEO: E1) .853 
  5. I find it easy to smile and be outgoing with others (NEO, original item 

modified) 
.889 

  6. I get along well with people I have just met (IPIP VIA: Soc) .829 
25. Social Boldness    CFI  TLI  RMSEA 90% CIs  

 .995 .986 .139 90% CI [.105,.176]  

  Items  Factor loading 
  1. In social situations, I generally make the first move (original XSCOB3 HEXACO 

modified) 
.870 

  2. I talk to a lot of different people at parties (IPIP 16PF: H) .930 
  3. I find it difficult to approach others (RK IPIP TCI: HA3) -.686 
  4. I go out of my way to meet new people (original AFF1 6FPQ 3 modified) .760 
26. Social Dependence    CFI  TLI  RMSEA 90% CIs  

 .946 .910 .249 90% CI [.232, .266]  

  Items  Factor loading 
  1. I rely on other people when I feel depressed (original EDEP1 HEXACO 

modified) 
.837 

  2. When I suffer a painful experience, I need other people to make me feel 
comfortable (original EDEP3 HEXACO modified) 

.900 

  3. When I am worried about something, I like to get advice from others (original 
EDEP5 HEXACO modified) 

.767 

  4. When times are tough, I prefer to deal with it alone (RK self-written) -.678 
  5. I can handle difficult situations without needing emotional support from 

others (RK original EDEP6 HEXACO modified) 
-.657 

  6. I have to share my worries with others (original EDEP7 HEXACO modified) .816 
27. Need for Social Acceptance    CFI  TLI  RMSEA 90% CIs  



 

417 
 

 .978 .935 .170 90% CI [.136,.207]  

  Items  Factor loading 
  1. I conform to others' opinions (IPIP JPI: Cpr) .697 
  2. I act in such a way that others will like me (original COOP17 JPI 247 modified) .825 
  3. I need the approval of others (IPIP JPI: Cpr) .741 
  4. I do not care what other people think of my beliefs (RK original COOP18 JPI 

262 modified) 
-.480 

28. Surgency    CFI  TLI  RMSEA 90% CIs  
 .936 .920 .194 90% CI [.186,.201]  

  Items  Factor loading 
  1. I have sometimes felt incredibly intense pleasure (IPIP alphabetic item index 

D92) 
.441 

  2. I laugh my way through life (IPIP NEO: E6) .680 
  3. I radiate joy (IPIP NEO: E6) .756 
  4. I laugh easily (self-written) .673 
  5. I feel happy most of the time (IPIP alphabetical item index: E25 modified) .841 
  6. I love life (IPIP MPQ: WB) .844 
  7. I look on the bright side (IPIP VIA: Hop) .875 
  8. Most mornings I am excited about the day ahead (self-written) .876 
  9. I feel lucky most of the time (IPIP MPQ: WB) .806 
  10. I look forward to each new day (IPIP VIA: Zes) .917 
  11. I have a dark outlook on the future (RK IPIP MPQ: WB) -.590 
29. Vigour    CFI  TLI  RMSEA 90% CIs  

 .961 .922 .203 90% CI [.181,.226]  

  Items  Factor loading 
  1. I am always on the go (IPIP NEO: E4) .795 
  2. I like all kinds of vigorous hobbies (self-written) .741 
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  3. I am usually active and full of energy (IPIP alphabetic item index C4) .862 
  4. I am always busy (IPIP NEO: E4) .639 
  5. I am not as lively as other people (RK self-written) -.595 
30. Hedonism    CFI  TLI  RMSEA 90% CIs  

 .975 .925 .215 90% CI [.181,.252]  

  Items  Factor loading 
  1. I have a lot of fun (IPIP 6FPQ: IT3) .725 
  2. I would go to a fantastic social event, even if it meant being unprepared for an 

exam/meeting (self-written) 
.568 

  3. I spend a lot of my time just having fun (self-written) .874 
  4. I rarely turn down the chance to have a good time (self-written) .756 
31. Anxiety    CFI  TLI  RMSEA 90% CIs  

 .996 .993 .118 90% CI [.101, .135]  

  Items  Factor loading 
  1. Sometimes I feel nervous and I do not know why (original EANX5 HEXACO 

modified)  
.787 

  2. I get stressed out easily (IPIP NEO: N1 Anxiety) .904 
  3. I frequently feel tense and jittery (original N1_4 NEO 91 modified) .913 
  4. I panic easily (IPIP CAT-PD: Anxiousness) .897 
  5. I am nervous or tense most of the time (IPIP CAT-PD: Anxiousness) .921 
  6. When I am stressed, I feel like going to pieces (original N6_3 NEO 86 modified) .842 
32. Worry   CFI  TLI  RMSEA 90% CIs  

 .964 .940 .228 90% CI [.212, .245]  

  Items  Factor loading 
  1. I rarely worry about the future (RK IPIP HEX: E-Anx modified) -.536 
  2. Sometimes I cannot sleep due to thinking about the future (self-written) .684 
  3. I tend to worry about things (IPIP NEO: N1, modified) .930 
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  4. I am easily bothered by what might happen (IPIP NEO: N1 modified) .907 
  5. I often worry about things that turn out to be unimportant (IPIP BIS: ANX) .846 
  6. I consider myself less of a worrier than most people (RK; original 16PF item 

modified) 
-.566 

33. Depression   CFI  TLI  RMSEA 90% CIs  
 .995 .992 .128 90% CI [.112, .145]  

  Items  Factor loading 
  1. I tend to feel very hopeless (IPIP CAT-PD Depressiveness) .882 
  2. I am sad most of the time (IPIP CAT-PD Depressiveness) .935 
  3. I generally focus on the negative side of things (IPIP CAT-PD Depressiveness) .890 
  4. I dislike myself (IPIP CAT-PD Depressiveness) .866 
  5. I do not get satisfaction from the things that I used to (self-written) .885 
  6. I feel depressed (IPIP CAT-PD Depressiveness) .910 
34. Rumination    CFI  TLI  RMSEA 90% CIs  

 .986 .976 .156 90% CI [.140, .173]  

  Items  Factor loading 
  1. I dwell on the past (IPIP Rumination HPI: Impression Management) .767 
  2. After I make up my mind about something, I cannot stop thinking whether it's 

right or wrong (original O3 16PF 51 item modified) 
.767 

  3. I often feel too sensitive and worry too much about something I've done 
(original O1 16PF 19 item modified) 

.897 

  4. I often feel as if I've done something wrong, even though I really haven't (self-
written) 

.854 

  5. I tend to be too self-critical (original O7 16PF 116 item modified) .809 
  6. I spend time thinking about past mistakes (IPIP Rumination; HPI: Impression 

Management HIC) 
.877 

35. Anger    CFI  TLI  RMSEA 90% CIs  
 .986 .973 .155 90% CI [.133,.178]  
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  Items  Factor loading 
  1. I get irritated easily (self-written) .812 
  2. I grumble about things (self-written)  .734 
  3. I often feel overwhelmed with rage (IPIP CAT-PD: Anger) .837 
  4. I get angry easily (IPIP NEO: N2) .937 
  5. I seldom get mad (RK IPIP NEO: N2) -.530 
36. Sensitivity to Criticism    CFI  TLI  RMSEA 90% CIs  

 .948 .913 .258 90% CI [.242, .275]  

  Items  Factor loading 
  1. I worry about being embarrassed (IPIP alphabetical item index V308) .825 
  2. I feel hurt when others criticise me (O5 16PF 82 modified) .806 
  3. I can quickly get over a humiliating experience (RK SR18 MPQ 203 modified) -.510 
  4. When people criticise me in front of others, I feel very downhearted and hurt 

(self-written) 
.785 

  5. I often refrain from doing something because of my fear of being humiliated 
(IPIP alphabetical item index S10 modified). 

.853 

  6. I worry about making a fool of myself (self-written) .881 
37. Callousness    CFI  TLI  RMSEA 90% CIs  

 .995 .991 .124 90% CI [.107 ,.141]  

  Items  Factor loading 
  1. I am not a sympathetic person (IPIP CAT-PD callousness) .694 
  2. I do not care how my actions affect others (IPIP CAT-PD Callousness) .900 
  3. I do not care about other people’s feelings (self-written) .928 
  4. I really do not care if I make other people suffer (self-written) .922 
  5. As long as I am achieving my goals, I do not care how the people around me 

feel (self-written) 
.884 

  6. I am indifferent to the feelings of others (IPIP CAT-PD: Callousness) .903 
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38. Inferiority    CFI  TLI  RMSEA 90% CIs  
 .987 .978 .137 90% CI [.129, .162]  

  Items  Factor loading 
  1. I think I am about as capable as other people around me (RK CPI 50 modified) .-568 
  2. When I meet a stranger, I often think that they are better than me (self-

written) 
.789 

  3. I believe that I am worse than others (IPIP alphabetical item index H736 
modified) 

.894 

  4. I have a low opinion of myself (IPIP CPI: B-MS) .897 
  5. I wish I was as good as other people (self-written) .795 
  6. I am easily intimidated (IPIP CPI: B-MS) .836 
39. Grandiosity    CFI  TLI  RMSEA 90% CIs  

 .998 .997 .053 90% CI [.035, .071]  

  Items  Factor loading 
  1. To be honest, I am just more important than most people (PID-5: Grandiosity) .907 
  2. I have outstanding qualities that few others possess (PID-5: Grandiosity) .758 
  3. I do not brag about my accomplishments (RK self-written) -.419 
  4. I deserve special treatment (PID-5: Grandiosity) .861 
  5. I often have to deal with people who are less important than me (PID-5: 

Grandiosity) 
.818 

  6. I am better than almost everyone else (PID-5: Grandiosity) .905 
40. Manipulativeness    CFI  TLI  RMSEA 90% CIs  

 .954 .924 .210 90% CI [.193, .227]  

  Items  Factor loading 
  1. I find it easy to manipulate people (IPIP alphabetical item index P461 modified) .674 
  2. I like to trick people into doing things for me (Kratsiotis & Hughes, 2017; in 

preparation) 
.817 
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  3. An effective way to handle people is to tell them what they want to hear 
(Hughes, 2013) 

.638 

  4. When something goes wrong, putting the blame on to someone else might be 
necessary to protect yourself (Hughes, 2013) 

.861 

  5. It is wise to persuade someone else to do the dirty work, to protect yourself 
(Hughes, 2013) 

.869 

  6. Putting someone in a difficult position, in order to save them, is a good way to 
gain their loyalty (Hughes, 2013) 

.702 

41. Altruism   CFI  TLI  RMSEA 90% CIs  
 .976 .960 .134 90% CI [.117, .151]  

  Items  Factor loading 
  1. I anticipate the needs of others (IPIP NEO: A3) .621 
  2. I try not to do favours for others (RK IPIP VIA: Kin) -.407 
  3. I would help strangers, even if I had nothing to gain from it (self-written) .749 
  4. I go out of my way for others (IPIP AB5C: II+/V-) .819 
  5. I love to help others, even at my own expense (IPIP NEO: A3 Altruism 

modified) 
.848 

  6. Helping people is one of the most rewarding things in life (self-written) .826 
42. Empathy    CFI  TLI  RMSEA 90% CIs  

 .992 .983 .089 90% CI [.067,.113]  

  Items  Factor loading 
  1. I suffer from others' sorrows (IPIP Responsive Distress; Barchard, 2001) .634 
  2. I feel sympathy for those who are worse off than myself (IPIP Positive 

Expressivity; Barchard, 2001) 
.734 

  3. I immediately feel sad when hearing of an unhappy event (IPIP HEX: E-Sent) .798 
  4. I am not interested in other people's problems (RK IPIP JPI: Emp) -.606 
  5. I am deeply moved by others' misfortunes (IPIP JPI: Emp) .842 
43. Fearfulness    CFI  TLI  RMSEA 90% CIs  
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 .960 .919 .186 90% CI [.164,.209]  

  Items  Factor loading 
  1. I am able to take action, even when I am afraid (RK self-written) .616 
  2. I would be good at rescuing people from a burning building (RK IPIP HEX: E-

Fear) 
.819 

  3. I face danger confidently (RK IPIP HEX: E-Fear) .871 
  4. I avoid activities that are physically dangerous (IPIP VIA: Pru) -.510 
  5. I begin to panic when there is danger (IPIP HEX: E-Fear) -.600 
44. Achievement-striving    CFI  TLI  RMSEA 90% CIs  

 .968 .947 .298 90% CI [.281, .315]  

  Items  Factor loading 
  1. I wish to achieve as much as I can (self-written) .876 
  2. I want to fulfil all of my potential (self-written) .926 
  3. I want to be the very best that I can be (self-written) .880 
  4. I am extremely ambitious (self-written) .840 
  5. I am highly motivated to succeed (self-written) .892 
  6. I strive for excellence in everything that I do (self-written) .816 
45. Risk-Taking   CFI  TLI  RMSEA 90% CIs  

 .994 .987 .104 90% CI [.082,.127]  

  Items  Factor loading 
  1. I avoid dangerous situations (RK IPIP JPI: Rkt) .827 
  2. I do not take risks if there is another alternative (RK original RISK9 JPI 132 

modified) 
.887 

  3. I prefer safety over risk (RK IPIP CAT-PD: Risk Taking) .855 
  4. I would never make a high risk investment (RK IPIP JPI: Rkt) .592 
  5. I do a lot of things that others consider risky (PID-5: Risk Taking) -.618 
46. Traditionalism    CFI  TLI  RMSEA 90% CIs  
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 .941 .902 .153 90% CI [.137, .170]  

  Items  Factor loading 
  1. I believe that following the rules is more important than having fun (self-

written) 
.593 

  2. I respect authority (IPIP 16PF: G) .643 
  3. I believe in the importance of tradition (IPIP TCI: ST4) .834 
  4. My values are old-fashioned by current standards (original TRAD4 JPI 59 

modified) 
.762 

  5. I believe kids need tough love (IPIP TCI: ST4) .484 
  6. Some current fashions are not appropriate for the workplace (original TRAD2 

JPI 29 modified) 
.486 

47. Intolerance    CFI  TLI  RMSEA 90% CIs  
 .993 .979 .063 90% CI [.030,.103]  

  Items  Factor loading 
  1. I struggle to accept views which are different from my own (self-written) .631 
  2. I respect people’s beliefs, even when they are different from mine (RK self-

written) 
-.458 

  3.   
  4. I do not think I could fall in love with someone from another culture (self-

written) 
.588 

  5. I would rather not live in a neighbourhood where there are people whose view 
of the world is different from mine (self-written) 

.722 

48. Punitiveness    CFI  TLI  RMSEA 90% CIs  
 .969 .938 .156 90% CI [.134,.179]  

  Items  Factor loading 
  1. Criminals should be harshly punished to make them pay (self-written) .825 
  2. Children who lie or steal should be severely punished (self-written) .757 
  3. Heroin dealers deserve a life sentence for their crimes (self-written) .719 
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  4. Parents should punish small children for swearing and saying dirty words (self-
written) 

.582 

  5. The death penalty should be used as a punishment for serious crimes (self-
written) 

.661 

49. Dishonest-Opportunism    CFI  TLI  RMSEA 90% CIs  
 .982 .964 .118 90% CI [.097,.142]  

  Items  Factor loading 
  1. I lie to get myself out of trouble (Hughes, 2013) .744 
  2. If the opportunity arose for me to cheat and improve a test score I would take 

it (Hughes, 2013) 
.800 

  3. I would never cheat on my taxes (RK IPIP JPI: Rsy) -.404 
  4. Sometimes I have to alter the facts slightly in order to get what I need 

(Hughes, 2013) 
.824 

  5. If I found someone’s wallet I would not feel guilty about keeping the money 
(Hughes, 2013) 

.618 

50. Novelty-Seeking   CFI  TLI  RMSEA 90% CIs  
 .925 .900 .186 90% CI [.177,.196]  

  Items  Factor loading 
  1. I love to think up new ways of doing things (IPIP TCI: NS1) .763 
  2. I like to visit new places (IPIP NEO: O4) .476 
  3. I do not like the idea of change (RK IPIP NEO: O4) -.500 
  4. I often solve problems using new ideas that other people had not thought of 

(HEXACO, original item modified) 
.751 

  5. I would prefer a job that requires routines as opposed to being creative (RK 
HEXACO, original item modified) 

-.500 

  6. I am able to come up with new and different ideas (IPIP VIA: Originality) .875 
  7. I am an original thinker (IPIP VIA: Originality) .855 
  8. I do not have a good imagination (RK IPIP HEX: Creativity) -.650 
  9. I am full of ideas (IPIP HEX: Creativity) .843 
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51. Aggression   CFI  TLI  RMSEA 90% CIs  
 .975 .958 .160 90% CI [.144, .177]  

  Items  Factor loading 
  1. I do not mind using threats and violence to get my way (self-written) .819 
  2. I enjoy a good brawl (IPIP CAT-PD Hostile Aggression) .839 
  3. I like to frighten people (IPIP alphabetical item index R53 modified) .898 
  4. When needed, I am hostile and confrontational (Hughes, 2017) .765 
  5. I can be sarcastic and cutting, when necessary (self-written) .506 
  6. I enjoy mocking people to their face (original Direct Sadism: Paulhus, Jones, 

Dutton, & Klonsky, 2011, modified) 
.822 

52. Harm-Avoidance    CFI  TLI  RMSEA 90% CIs  
 .974 .957 .156 90% CI [.139, .173]  

  Items  Factor loading 
  1. I would rather be a hostage in a bank robbery than sit through a two-hour 

concert of boring music (RK original HA1_MPQ 19 modified) 
.808 

  2. I prefer fear to boredom (RK IPIP PRS: SS: Dangerous Thrill-Seeking) .817 
  3. I might actually enjoy being caught in an earthquake or tornado (RK IPIP PRS: 

SS: Dangerous Thrill-Seeking) 
.858 

  4. I would enjoy being out on a sailboat during a storm (RK IPIP PRS: SS: 
Dangerous Thrill-Seeking) 

.848 

  5. I prefer safety over dangerous situations (IPIP alphabetic item index T2200 
modified) 

-.588 

  6. I would rather see a tornado cloud moving towards my car than being sick for 
the entire day (RK original HA21_MPQ 228 modified) 

.754 

53. Vengeance    CFI  TLI  RMSEA 90% CIs  
 .985 .970 .153 90% CI [.131,.176]  

  Items  Factor loading 
  1. When people criticise me, I usually point out their own weaknesses (original 

AG1_MPQ 7 modified) 
.684 
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  2. It is important to me to get back at people who have hurt me (Stuckless & 
Goranson, 1992) 

.882 

  3. I do things out of revenge (IPIP MPQ: AG) .862 
  4. It is not worth my time or effort to pay back someone who has wronged me 

(RK Stuckless & Goranson, 1992) 
-.525 

  5. If I am wronged, I cannot live with myself unless I get revenge (Stuckless & 
Goranson, 1992) 

.827 

54. Mistrust    CFI  TLI  RMSEA 90% CIs  
 .958 .930 .181 90% CI [.165, .198]  

  Items  Factor loading 
  1. I suspect hidden motives in others (IPIP CAT-PD: Mistrust) .806 
  2. I trust others (RK MPQ: AL) -.535 
  3. I am wary of others (MPQ: AL) .810 
  4. I believe that people seldom tell you the whole truth (IPIP 16PF: Vigilance) .748 
  5. I am often being lied to (IPIP alphabetical item index T333) .794 
  6. I feel that some people are just waiting to betray me (self-written) .761 
55. Sensation-Seeking   CFI  TLI  RMSEA 90% CIs  

 .989 .982 .147 90% CI [.130, .164]  

  Items  Factor loading 
  1. I would enjoy cliff diving from great heights (IPIP alphabetic item index T2775) .906 
  2. I do things just for the ‘thrill’ of it (self-written) .858 
  3. Skiing down a fast slope would be my idea of fun (self-written) .827 
  4. I love the excitement of rollercoasters (self-written) .713 
  5. I like to do frightening things (IPIP CAT-PD: Risk Taking) .878 
  6. I would enjoy bungee-jumping (IPIP JPI: Rsy modified) .882 
56. Good Humoured    CFI  TLI  RMSEA 90% CIs  

 .992 .984 .094 90% CI [.072,.118]  
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  Items  Factor loading 
  1. I have a great sense of humour (IPIP VIA: Hum) .766 
  2. I try to tease my friends out of their bad moods (IPIP VIA: Hum modified) .652 
  3. I try to add some humour to whatever I do (IPIP VIA: Hum) .849 
  4. I keep my sense of humour even in bad situations (IPIP VIA: Hum modified) .810 
  5. When others laugh at my mistakes, so do I (original GOODN88_6FPQ modified) .667 
57. Personal Disclosure    CFI  TLI  RMSEA 90% CIs  

 .985 .970 .151 90% CI [.113,.149]  

  Items  Factor loading 
  1. I reveal little about myself (IPIP 16PF: Reserve) .859 
  2. When talking to new people, I do not give out any more information than is 

necessary (original item modified) 
.851 

  3. I frequently open up and share my thoughts and feelings (RK original 16PF 
modified) 

-.672 

  4. I only talk about my feelings when it cannot be avoided (self-written) .754 
  5. I am very careful who I open up to about my feelings (16PF N10 148 modified) .768 
58. Honesty    CFI  TLI  RMSEA 90% CIs  

 .962 .937 .204 90% CI [.188, .221]  

  Items  Factor loading 
  1. I am trusted to keep secrets (IPIP Honesty VIA: Integrity) .799 
  2. I keep my promises (IPIP Honesty VIA: Integrity) .798 
  3. I believe that honesty is the basis for trust (self-written) .854 
  4. I would be described by my friends as trustworthy (self-written) -.855 
  5. I hate liars (IPIP Honesty VIA: Integrity) .585 
  6. I believe honesty is the best policy (self-written) .781 
59. Emotion-based decision 
making   

 CFI  TLI  RMSEA 90% CIs  
 .963 .938 .191 90% CI [.174, .208]  
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  Items  Factor loading 
  1. I plan my life based on how I feel (IPIP Emotion-Based Decision-Making 

(Barchard, 2001)) 
.774 

  2. I believe emotions give direction to life (IPIP Emotion-Based Decision-Making 
(Barchard, 2001)) 

.778 

  3. I listen to my heart rather than my brain (IPIP Emotion-Based Decision-Making 
(Barchard, 2001)) 

.873 

  4. I base my goals in life on inspiration, rather than logic (IPIP Emotion-Based 
Decision-Making (Barchard, 2001)) 

.785 

  5. I listen to my feelings when making important decisions (IPIP Emotion-Based 
Decision-Making (Barchard, 2001)) 

.769 

  6. I make decisions based on facts, not feelings (RK IPIP Emotion-Based Decision-
Making (Barchard, 2001)) 

-.450 

60. Fairness    CFI  TLI  RMSEA 90% CIs  
 .975 .958 .153 90% CI [.136, .170]  

  Items  Factor loading 
  1. I treat all people equally (IPIP Fairness VIA: Fairness)   .707 
  2. I am committed to principles of justice and equality (IPIP Fairness VIA: 

Fairness)   
.823 

  3. I dislike favouritism (self-written) .712 
  4. I cannot stand it when people are treated unfairly (self-written) .850 
  5. I believe that everyone's rights are equally important (IPIP Fairness VIA: 

Fairness)   
.852 

  6. I do not mind losing, as long as it is fair (self-written) .621 
61. Gratitude    CFI  TLI  RMSEA 90% CIs  

 .982 .964 .145 90% CI [.123,.168]  

  Items  Factor loading 
  1. I express my thanks to those who care about me (IPIP Gratitude VIA: 

Gratitude) 
.698 
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  2. I feel a profound sense of appreciation every day (IPIP Gratitude VIA: 
Gratitude) 

.770 

  3. I have been richly blessed in my life (IPIP Gratitude VIA: Gratitude) .834 
  4. I feel thankful for what I have received in life (IPIP Gratitude VIA: Gratitude) .890 
  5. I find few things in my life to be grateful for (RK IPIP Gratitude VIA: Gratitude) -.338 
62. Introspection    CFI  TLI  RMSEA 90% CIs  

 .963 .938 .218 90% CI [.188, .224]  

  Items  Factor loading 
  1. I try to understand myself (IPIP Introspection HPI: Self Focus HIC) .880 
  2. I try to examine myself objectively (IPIP Introspection HPI: Self Focus HIC) .858 
  3. I think about causes of my feelings (self-written) .861 
  4. I enjoy examining myself and my life (IPIP Introspection HPI: Self Focus HIC) .786 
  5. I often stop to analyse how I am feeling (self-written) -.694 
  6. I examine my motives constantly (IPIP Private Self-Consciousness: Buss, 1980) .748 
63. Extrospection    CFI  TLI  RMSEA 90% CIs  

 .969 .948 .211 90% CI [.194, .228]  

  Items  Factor loading 
  1. I like to try to understand others (self-written) (Adaptation of the IPIP 

Introspection (HPI: Self Focus HIC)  Scale for ‘Others’) 
.747 

  2. I often analyse how others are feeling (self-written) (Adaptation of the IPIP 
Introspection (HPI: Self Focus HIC)  Scale for ‘Others’) 

.861 

  3. I spend time reflecting on others’ actions (self-written) (Adaptation of the IPIP 
Introspection (HPI: Self Focus HIC)  Scale for ‘Others’) 

.858 

  4. I enjoy examining others and their lives (self-written) (Adaptation of the IPIP 
Introspection (HPI: Self Focus HIC)  Scale for ‘Others’) 

.803 

  5. I look for hidden meaning behind others’ actions (self-written) (Adaptation of 
the IPIP Introspection (HPI: Self Focus HIC)  Scale for ‘Others’) 

.755 

  6. I often try to understand the motives of others  (self-written) (Adaptation of 
the IPIP Introspection (HPI: Self Focus HIC)  Scale for ‘Others’) 

.863 
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64. Provocativeness    CFI  TLI  RMSEA 90% CIs  
 .981 .969 .172 90% CI [.156, .189]  

  Items  Factor loading 
  1. Sometimes I intentionally say things just to make people angry (IPIP 

Provocativeness (AB5C: I+/II-) modified) 
.827 

  2. I often keep doing things that annoy others, even after being told to stop (self-
written)  

.874 

  3. When a person gets angry with me in a conversation, I often laugh in their face 
(self-written)  

.831 

  4. Sometimes I deliberately drive slower than the speed limit, so that a queue of 
cars builds up behind me (self-written)  

.827 

  5. I enjoy provoking arguments between people (self-written)  .876 
  6. I often jump the queue in a shop just to upset people (self-written) IPIP 

Provocativeness (AB5C: I+/II-) modified 
.878 

65. Warmth   CFI  TLI  RMSEA 90% CIs  
 .984 .973 .194 90% CI [.178, .211]  

  Items  Factor loading 
  1. I make people feel at ease (IPIP Warmth: 16PF: Warmth) .908 
  2. Other people feel comfortable around me (self-written)  .913 
  3. Other people say that I am distant and cold (RK self-written)  -.593 
  4. I make others feel good (IPIP Warmth: 16PF: Warmth) .887 
  5. Others describe me as a warm person (self-written)  .871 
  6. I know how to comfort others (self-written)  .831 
66. Religiosity/Spirituality   CFI  TLI  RMSEA 90% CIs  

 .994 .990 .140 90% CI [.123, .157]  

  Items  Factor loading 
  1. I believe in a universal power or God (IPIP VIA Religiosity/Spirituality) .933 
  2. I am a spiritual person (IPIP VIA Religiosity/Spirituality) .904 
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  3. I keep my faith even during hard times (IPIP VIA Religiosity/Spirituality) .935 
  4. I am who I am because of my faith (IPIP VIA Religiosity/Spirituality) .915 
  5. I believe that each person has a purpose in life (IPIP VIA Religiosity/Spirituality) .749 
  6. I do not follow any religion/spiritual practice (IPIP VIA Religiosity/Spirituality) -.799 
67. Rudeness    CFI  TLI  RMSEA 90% CIs  

 .985 .975 .091 90% CI [.075, .109]  

  Items  Factor loading 
  1. I do not apologise when I come in late (self-written)  .762 
  2. I walk away in the middle of a conversation (self-written)  .854 
  3. I often look at my mobile phone when talking to others (self-written)  .621 
  4. I cannot stand poor manners (RK self-written)  -.365 
  5. Life is too short to be polite (self-written)  .787 
  6. I am known for saying offensive things (IPIP CAT-PD Rudeness modified) .694 
68. Attention-Seeking   CFI  TLI  RMSEA 90% CIs  

 .964 .929 .224 90% CI [.202,.247]  

  Items  Factor loading 
  1. When I am not in the limelight, I feel worthless (self-written)  .604 
  2. I hate being the centre of attention (PID-5 Attention-Seeking modified) -.644 
  3. I like standing out in a crowd (PID-5 Attention-Seeking) .827 
  4. My behaviour is often bold and grabs peoples’ attention (PID-5 Attention-

Seeking) 
.806 

  5. I am happiest when all eyes are on me (PID-5 Attention-Seeking modified) .896 
69. Distractibility    CFI  TLI  RMSEA 90% CIs  

 .979 .965 .212 90% CI [.195, .229]  

  Items  Factor loading 
  1. I lose track of conversations because other things catch my attention (PID-5 

Distractibility) 
.763 



 

433 
 

  2. I get pulled off-task by even minor distractions (PID-5 Distractibility) .890 
  3. I cannot achieve goals because other things catch my attention (PID-5 

Distractibility) 
.868 

  4. I cannot concentrate on anything (PID-5 Distractibility) .880 
  5. I have trouble pursuing specific goals even for short periods of time (PID-5 

Distractibility) 
.874 

  6. I am easily distracted (PID-5 Distractibility) .860 
70. Insecure Attachment    CFI  TLI  RMSEA 90% CIs  

 .950 .916 .250 90% CI [.234, .267]  

  Items  Factor loading 
  1. I dread being without someone to love me (PID-5 Separation Insecurity) .720 
  2. I worry a lot about being alone (PID-5 Separation Insecurity) .824 
  3. I would rather be in a bad relationship than be alone (PID-5  Separation 

Insecurity) 
.789 

  4. I cannot stand being left alone, even for a few hours (PID-5  Separation 
Insecurity) 

.838 

  5. I fear being alone in life more than anything else (PID-5  Separation Insecurity) .870 
  6. I will do just about anything to keep someone from abandoning me (PID-5 

Separation Insecurity) 
.826 

71. Envy    CFI  TLI  RMSEA 90% CIs  
 .982 .970 .192 90% CI [.192, .209]  

  Items  Factor loading 
  1. It is so frustrating to see some people succeed so easily (Smith et al, 1999) .763 
  2. Feelings of envy often torment me (Smith et al, 1999) .883 
  3. If my friends are richer than me, I often feel envious of them (self-written)  .871 
  4. It somehow does not seem fair that some people seem to have all the talent 

(Smith et al, 1999) 
.788 

  5. The success of my neighbours makes me resent them (Smith et al, 1999) .876 
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  6. No matter what I do, envy always plagues me (Smith et al, 1999) .896 
72. Indecisiveness    CFI  TLI  RMSEA 90% CIs  

 .985 .976 .156 90% CI [.140, .173]  

  Items  Factor loading 
  1. I try to put off making decisions (Frost & Shows, 1993) .749 
  2. It takes me a very long time to decide what to watch/read (self-written) .840 
  3. When ordering from a menu, I usually find it difficult to decide what to get 

(Frost & Shows, 1993) 
.858 

  4. It seems that deciding on the most trivial things takes me a long time (Frost & 
Shows, 1993) 

.912 

  5. When friends ask me: “Where should we eat?” I find it difficult to decide (self-
written) 

.841 

  6. I am decisive (RK self-written) -.593 
73. Tolerance for Ambiguity    CFI  TLI  RMSEA 90% CIs  

 .992 .977 .083 90% CI [.050,.122]  

  Items  Factor loading 
  1. I hate talking about things where there is no clear right or wrong (RK self-

written) 
.480 

  2. I like working on problems without an obvious solution (self-written) -.452 
  3. I prefer work that is very clearly defined (RK self-written) .892 
  4. I dislike situations where it is unclear what is expected of me (RK self-written) .704 

Note. Factor loadings provided are standardised. Unless otherwise stated, all loadings statistically significant at p<.001. NS: non-significant. Wording of a                        
number of original items was modified: this is indicated by the ‘modified’ statement. RK refers to reverse-keyed items. ‘Self-written’ refers to items                                 
developed by the panel. 
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Appendix N. Final list of facets and their respective psychometric properties 
  

Facet  Final 
number 
of items 

Mean SD Skew Kurtosis CFI TLI  RMSEA Omega  
Wt 

Cron-
bach’s  

a 

Average 
Variance 
Extracted 

(%) 
1. Abstract Intellectual 
Curiosity 

6 5.00 1.31 -.42 -.44 .984 .973 .157 90% CI [.140,.174] .90 .89 66.15 

2. Broad Interest in Things  5 5.39 1.05 -.74 .61 .958 .916 .236 90% CI [.214,.259] .84 .84 59.32 
3. Aesthetics  10 4.95 .97 -.44 .30 .931 .912 .122 90% CI [.114,.131] .83 .84 41.15 
4. Need for Cognition 4 4.40 1.29 -.05 -.28 .980 .940 .170 90% CI [.136,.207] .78 .77 48.68 
5. Absorption 6 4.29 1.26 -.32 -.28 .940 .900 .238 90% CI [.221,.255] .85 .85 55.33 
6. Fantasy 6 4.12 1.40 -.12 -.54 .962 .937 .277 90% CI [.261,.294] .92 .91 71.08 
7. Perseverance  5 5.31 1.15 -.65 .07 .988 .975 .220 90% CI [.198,.243] .90 .90 72.14 
8. Planfulness 6 5.38 1.01 -.58 .17 .994 .990 .086 90% CI [.070,.104] .88 .87 62.37 
9. Self-control  5 4.70 1.07 -.18 -.22 .969 .938 .143 90% CI [.121,.166] .77 .76 45.18 
10. Orderliness 5 4.87 1.16 -.29 -.20 .968 .936 .164 90% CI [.170,.206] .84 .83 52.34 
11. Detail Conscious  5 5.32 .97 -.45 -.10 .987 .975 .112 90% CI [.090,.135] .81 .81 52.06 
12. Procrastination  5 3.27 1.40 .16 -.80 .999 .998 .066 90% CI [.044,.091] .90 .89 69.32 
13. Impetuousness  6 3.29 1.34 .28 -.66 .998 .996 .090 90% CI [.073,.107] .91 .91 69.25 
14. Self-Efficacy 5 5.33 1.02 -.63 .34 .998 .995 .083 90% CI [.061,.107] .90 .90 71.4 
15. Dependability  6 5.64 .95 -.86 .96 .997 .996 .064 90% CI [.047,.082] .90 .90 67.37 
16. Eccentricity  5 3.81 1.34 -.09 -.50 .985 .971 .167 90% CI [.145,.190] .88 .88 63.98 
17. Assertiveness  8 4.65 1.02 -.44 .30 .938 .913 .135 90% CI [.122,.149] .83 .83 43.45 
18. Critical  5 3.26 1.16 .23 -.33 .994 .987 .087 90% CI [.065,.110] .83 .82 54.72 
19. Social Confidence  6 4.19 1.38 -.27 -.36 .957 .929 .280 90% CI [.264,.297] .88 .88 62.88 
20. Forgiveness  5 4.56 1.22 -.55 .23 .993 .986 .103 90% CI [.081,.127] .87 .86 60.66 
21. Stubbornness 6 4.09 1.21 -.18 -.30 .958 .930 .186 90% CI [.169,.203] .86 .86 55.87 
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22. Sociability 6 4.11 1.17 -.38 .22 .966 .944 .190 90% CI [.174,.207] .85 .83 53.50 
23. Self-Reliance  6 4.98 1.30 -.59 .13 .981 .969 .217 90% CI [.201,.234] .92 .92 73.50 
24. Affability 6 4.66 1.38 -.45 -.31 .968 .946 .259 90% CI [.243,.276] .92 .92 72.63 
25. Social Boldness  4 3.85 1.48 -.18 -.75 .995 .986 .139 90% CI [.105,.176] .87 .86 66.77 
26. Social Dependence  6 3.80 1.30 -.10 -.43 .946 .910 .249 90% CI [.232,.266] .88 .88 60.92 
27. Need for Social 
Acceptance 

4 3.61 1.22 -.10 -.50 .978 .935 .170 90% CI [.136,.207] .76 .75 48.68 

28. Surgency  11 4.89 1.20 -.77 .45 .936 .920 .194 90% CI [.186,.201] .92 .92 58.87 
29. Vigour  5 4.22 1.25 -.29 -.33 .961 .922 .203 90% CI [.181,.226] .83 .82 53.72 
30. Hedonism  4 4.08 1.21 -.03 -.36 .975 .925 .215 90% CI [.181,.252] .80 .79 59.63 
31. Anxiety  6 3.45 1.58 .28 -.82 .996 .993 .118 90% CI [.101,.135] .94 .94 77.2 
32. Worry 6 4.25 1.34 -.17 -.43 .964 .940 .228 90% CI [.212,.245] .87 .86 57.97 
33. Depression  6 2.89 1.58 .66 -.53 .995 .992 .128 90% CI [.112,.145] .95 .95 80.07 
34. Rumination  6 4.00 1.48 -.16 -.69 .986 .976 .156 90% CI [.140,.173] .91 .91 68.93 
35. Anger  5 3.33 1.31 .29 -.49 .986 .973 .155 90% CI [.133,.178] .86 .85 61.18 
36. Sensitivity to criticism  6 4.17 1.32 -.16 -.34 .948 .913 .258 90% CI [.242,.275] .88 .88 61.83 
37. Callousness  6 2.27 1.21 1.21 1.22 .995 .991 .124 90% CI [.107,.141] .93 .93 76.67 
38. Inferiority  6 3.08 1.36 .47 -.34 .987 .978 .137 90% CI [.129,.162] .89 .89 64.67 
39. Grandiosity  6 2.91 1.28 .37 -.66 .998 .997 .053 90% CI [.035,.071] .89 .88 63.33 
40. Manipulativeness  6 2.95 1.23 .49 -.14 .954 .924 .210 90% CI [.193,.227] .86 .86 58.63 
41. Altruism  6 5.02 1.02 -.52 .61 .976 .960 .134 90% CI [.117,.151] .83 .82 53.07 
42. Empathy  5 4.83 1.11 -.41 .20 .992 .983 .089 90% CI [.067,.113] .81 .81 53.10 
43. Fearfulness  5 3.83 1.17 .19 -.19 .960 .919 .186 90% CI [.164,.209] .79 .78 48.26 
44. Achievement-striving  6 5.29 1.17 -.55 -.15 .968 .947 .298 90% CI [.281,.315] .92 .92 76.12 
45. Risk Taking 5 2.94 1.16 .35 -.34 .994 .987 .104 90% CI [.082,.127] .84 .84 58.66 
46. Traditionalism  6 4,54 1.07 -.28 -.11 .941 .902 .153 90% CI [.137,.170] .78 .77 41.87 
47. Intolerance  4 3.02 1.07 .31 -.24 .993 .979 .063 90% CI [.030,.103] .65 .64 36.88 
48. Punitiveness  5 4.08 1.35 -.23 -.55 .969 .938 .156 90% CI [.134,.179] .81 .81 50.92 
49. Dishonest-Opportunism  5 3.02 1.24 .30 -.42 .982 .964 .118 90% CI [.097,.142] .78 .76 49.22 
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50. Novelty Seeking  9 4.93 1.01 -.53 .53 .925 .900 .186 90% CI [.177,.196] .87 .87 50.00 
51. Aggression 6 2.64 1.25 .70 -.04 .975 .958 .160 90% CI [.144,.177] .86 .85 61.63 
52. Harm Avoidance  6 5.57 1.23 -.78 -.-5 .974 .957 .156 90% CI [.139,.173] .86 .86 61.48 
53. Vengeance   5 3.03 1.24 .26 -.62 .985 .970 .153 90% CI [.131,.176] .84 .83 58.96 
54. Mistrust  6 3.75 1.18 .00 -.06 .958 .930 .181 90% CI [.165,.198] .86 .86 56.02 
55. Sensation Seeking  6 3.17 1.59 .32 -.90 .989 .982 .147 90% CI [.130,.164] .92 .92 57.98 
56. Good Humoured 5 4.95 1.09 -.59 .58 .992 .984 .094 90% CI [.072,.118] .84 .84 56.66 
57. Personal Disclosure  5 5.86 .86 -.94 .89 .985 .970 .151 90% CI [.113,.149] .87 .87 61.40 
58. Honesty  6 5.61 .97 -.83 .74 .962 .937 .204 90% CI [.188,.221] .87 .86 61.48 
59. Emotion-based decision 
making  

6 5.05 1.16 -.69 .40 .963 .938 .191 90% CI [.174,.208] .86 .86 56.27 
 

60. Fairness  6 5.61 .97 1.06 .48 .975 .958 .153 90% CI [.136,.170] .85 .85 58.62 
61. Gratitude  5 2.96 1.33 .58 -.12 .982 .964 .145 90% CI [.123,.168] .72 .71 53.62 
62. Introspection  6 2.86 1.31 .54 -.35 .963 .938 .218 90% CI [.188,.224] .89 .89 65.15 
63. Extrospection 
(Adaptation of the Introspection 
scale for ‘others’) 

6 3.05 1.40 .44 -.53 .969 .948 .211 90% CI [.194,.228] .90 .90 66.60 
 

64. Provocativeness  6 2.23 1.23 -.25 -.49 .981 .969 .172 90% CI [.156,.189] .91 .91 72.69 
65. Warmth  6 3.99 1.12 -.23 -.28 .984 .973 .194 90% CI [.178,.211] .91 .91 70.80 
66. Religiosity/Spirituality 6 5.12 1.10 -.42 .18 .994 .990 .140 90% CI [.123,.157] .93 .93 76.63 
67. Rudeness  6 5.19 1.11 -.70 .73 .985 .975 .091 90% CI [.075,.109] .80 .78 48.82 
68. Attention-seeking  5 5.10 1.17 -.63 .41 .964 .929 .224 90% CI [.202,.247] .84 .83 58.34 
69. Distractibility 6 4.04 1.83 -.11 -1.10 .979 .965 .212 90% CI [.195,.229] .92 .92 73.45 
70. Insecure Attachment  6 2.52 1.06 .74 .13 .950 .916 .250 90% CI [.234,.267] .89 .88 66.02 
71. Envy  6 3.15 1.29 .13 -.67 .982 .970 .192 90% CI [.192,.209] .92 .92 71.87 
72. Indecisiveness  6 3.39 1.37 .28 -.70 .985 .976 .156 90% CI [.140,.173] .90 .89 64.85 
73. Tolerance for Ambiguity  4 3.74 1.09 .27 .37 .992 .977 .083 90% CI [.050,.122] .71 .70 43.13 
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