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  Preface
This is a book about personality and intelligence. Personality is what a person typically does, thinks, and feels. Intelligence is what a person is cognitively capable of. How are personality and intelligence related, and why? By shining a light on the intricate networks of traits and abilities, we aim to not only deepen our knowledge but also challenge prevailing conceptions of human individuality. 
This book presents a landmark study of relations between personality traits and cognitive abilities. It is the most inclusive and in-depth empirical coverage of the topic. Our study synthesizes data from more than 1,300 studies conducted over the last century, involving over two million participants from 50 countries and a diverse array of cultures and demographic groups. It embraces the power of meta-analysis—a methodological tool that combines results from multiple studies into a harmonized chorus of scientific evidence. Meta-analysis not only provides a more reliable panorama of the relations between personality traits and cognitive abilities, but also paves the way for the synthesis of novel theories based on robust cumulative findings. By distilling the essence of many studies into a coherent narrative, we reveal patterns that might otherwise remain obscured in individual studies. This research is a testament to the transformative potential of a bird’s eye view on a mountain of data. 
The chapters of this book do not need to be read in order. Rather, we recommend that readers orient themselves by reading the introduction provided in Chapter 1, then proceed according to their knowledge, aims, and interests. Chapter 2 provides necessary background for readers unfamiliar with contemporary hierarchical models of personality and cognitive abilities. Chapter 3 offers information about our methodology. Chapter 4 frames the results for researchers with greater interest in or knowledge of cognitive abilities. Chapter 5 frames the results for researchers with greater interest in or knowledge of personality. Chapters 6 and 7 are best read together, with the former presenting our theory and the latter providing a theoretical interpretation of the findings. Chapters 8 and 9 allow the reader to take stock of key patterns in the results and opportunities for future research. Chapter 10 aims to stimulate expansive thought and profound contemplation by offering an elucidation of what the results mean for science, individuals, and humanity as a whole.
This research represents the most monumental and meticulous work either one of us has ever undertaken. Beyond being just a research project, this work consumed our lives and recast our worldviews. We were stretched intellectually, physically, and psychologically in ways we never imagined. Through our journey of writing this book, we developed and changed. We gained a deeper understanding of ourselves, deciphered foundational intricacies of human psychology, and, we believe, unveiled fundamental phenomena about how the universe operates.
Our journey started almost 14 years ago, with an ambition to conduct an unparalleled study of two of the most defining domains of individuality: personality traits and cognitive abilities. After examining the available large-scale studies and meta-analyses, we realized that a sweeping set of meta-analyses was needed to examine the full spectrum of personality-ability connections. On the personality side, many aspects and facets of well-known personality traits, such as the Big Five, as well as higher order and compound traits, had never been previously meta-analyzed. The same was true for many overlooked primary and specific abilities. After unearthing dozens, then hundreds, then thousands of primary studies, the project grew into Kevin’s dissertation under Deniz’ mentorship. Yet even a 1,000+ page dissertation (Stanek, 2014) was just a stepping stone to understanding the grander pattern of connections. 
Our next step was to revisit how we were grouping traits and measures. Doing this accurately and reliably was critical to avoiding the jingle jangle jungle (Kelley, 1927) that has splintered so much psychological research on individual differences. We therefore spent nearly four years getting the taxonomic organization of personality traits and abilities right, reflecting contemporary consensus about these domains’ hierarchical structures. As importantly, we compiled a compendium of measures for each domain, indicating which traits or abilities are assessed by each measure (Stanek & Ones, 2018; see also Chapter 3 and Appendices A–E of this book). Although we knew that our personality compendium converged well with existing large-scale, multi-inventory analyses and previous personality taxonomies and compendia (e.g., Barrick & Mount, 1991; Credé et al., 2010; Hough & Ones, 2002), further evidence was needed to support our abilities compendium. Fortunately, Kostal (2019) devoted a large portion of his dissertation to validating our compendium, finding good convergent and divergent validity for our ability clusters. In this volume, we examine these well-understood and well-documented 79 personality traits and 97 cognitive abilities that range from the broad, such as general intelligence and extraversion, to the specific, such as reading speed and assertiveness.
Next, we updated our 2014 analyses, which clearly indicated that there were personality aspects and facets beyond openness that had meaningful relations with various non-invested and invested abilities. Accordingly, we prepared a summary of our findings for publication, circulating it to our immediate intellectual family. Their useful and insightful comments helped us further hone the content. However, one comment raised a pivotal question: Can you explain why or how these personality-ability relations emerge? Without such an explanation, our work would be incomplete. 
Our initial instinct was to search for existing theories that could adequately explain the findings. Existing theories indeed offered some explanations for the personality-ability connections we observed. For instance, the theory of self-regulation suggests that certain personality traits, like conscientiousness, may enhance cognitive performance by improving focus and effort regulation. Similarly, skill acquisition theories propose that traits like openness to experience can facilitate learning and thereby enhance cognitive abilities. But each theory only explained part of the picture. We spent almost two years examining theories, eventually poking holes in all of them. Each theory seemed too limited to one domain (e.g., knowledge acquisition) or field (e.g., psychology). 
A more comprehensive, elemental theory that spoke to fields beyond psychology, while explaining the patterns of relations revealed in our expansive meta-analyses, was needed. We synthesized Cybernetic Trait Complexes Theory (CTCT; see Chapter 6) as an elegant theoretical account that explains our findings as well as other related observations from fields as diverse as neuroscience, economics, biology, military science, and genetics. Chapter 7 illustrates how thousands of our findings can be accounted for by this single theory, which forms the foundation of our ultimate conclusions about why personality and ability are related. 
After writing up our detailed results and theoretical account, the resulting manuscript was too large to fit in any refereed journal. We also needed to reach readers across disciplines. Therefore, we opted to publish a summary of our meta-analytic findings in the Proceedings of National Academy of Sciences (Stanek & Ones, 2023), with this book as a companion. Here we describe the full results, lay out our theory, and interpret the findings through that lens. The rich details and descriptions provided in this book offer the reader a deeper understanding of personality-ability relations and why they exist. This volume’s significance extends beyond the scientific discoveries described, encompassing the intricate, meaningful patterns that have emerged from our findings. 
In the enterprise of scientific exploration, bold propositions are likely to raise both eyebrows and objections. However, any work that hopes to be groundbreaking must disrupt accepted wisdoms. We anticipate that some may question the ambitious scope of our meta-analytic approach, the personality traits and abilities we studied, or even some fundamental assumptions that underpin our research. We do not claim infallibility, and we firmly believe that diligent empirical inquiry, voluminous and comprehensive data, and rigorous analysis, as well as open debate, will deepen understanding of the complex interconnections of personality and ability. Our study is but a milestone in this ongoing journey.
We hope our contribution will inspire, provoke thought, and fuel further inquiry into the grand tapestry of human nature. Above all, we want this book to serve as a foundation for applications that maximize and enhance human potential. Could it help career advisors to tailor advice with greater precision? Educators to design programs that resonate with each unique personality-ability profile? Clinicians to pinpoint personalized therapies? Organizations and individuals to find their perfect fit? We believe it can, and that such practical applications will enhance people’s lives in meaningful ways. 
Deciphering the architecture of personality-intelligence relations not only unlocks scientific insights and practical applications, but also reveals deep-rooted, profound patterns in human diversity. With this book, we set the stage for understanding and utilizing the fascinating interplay between who we are and why we are. Just as ecosystems are built from a diversity of species, each playing their part in the symphony of life, so too does this work seek to embrace the complexity and diversity of human nature. We invite you to journey with us into this rich landscape, to challenge the assumptions of the known, and to explore the vast uncharted terrain of human individuality. 
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		Chapter 1
Why Personality-Intelligence Relations Matter

CHAPTER SUMMARY
	Personality and intelligence are defining domains of human individuality that drive important behaviors and outcomes.
	These domains are commonly believed to be unrelated.
	However, if personality and intelligence are related, then assuming they are independent could bias research, theories, and applications.
	Some existing theories suggest there could be ties between personality and intelligence.
	We posit that:	There are significant connections between personality and intelligence.
	There is an overarching structure and purpose to these trait constellations, shaped by environmental and evolutionary forces.
	Looking beyond the Big Five personality traits and common cognitive abilities provides important insights about the purpose and nature of differences between people.


	Our study uses modern taxonomies of personality traits and cognitive abilities to provide a higher resolution view of these domains than previous investigations.
	Our research is broad and deep. We examine major personality traits and cognitive abilities with more data than ever used before, and 93% of the personality-intelligence relations discussed here have not been previously described in detail using meta-analytic methods.


“Who are you?”
This is perhaps the most commonly asked question among humans. Despite the diverse array of answers—from names to religious beliefs, from character descriptions to life histories—a deeper question that is never asked is “Why are you?” This book builds on a century of science describing who people are to see the broader pattern in why they are.
Personality and cognitive ability are two of the most consequential sets of differences between individuals (Roberts et al., 2007). This book presents the most comprehensive examination of their relations. Cognitive abilities describe what an individual is cognitively capable of. Personality traits describe what an individual typically does. These domains encompass some of the most potent predictors of important behaviors and outcomes in educational, occupational, and personal life domains (Gottfredson, 1997; Judge et al., 1999). They influence the trajectories of individuals, including what activities they prefer (Webb et al., 2007), what environments they gravitate toward (Furnham, 1981), who they are drawn to associate with (Buss, 1985), and how well they perform their work (Dilchert, 2018; Le et al., 2007; Ones et al., 2016; Salgado et al., 2003; Schmidt & Hunter, 1998). They are also key determinants of physical, mental, and even financial health (Hatch et al., 2007; Kuncel et al., 2010). Although considerable research has separately examined the correlates and consequences of cognitive abilities and personality traits (Ones et al., 2007; Wilmot et al., 2019; Wilmot & Ones, 2019, 2022), much less is known about connections between the two domains.
In fact, cognitive abilities and personality traits are generally considered to be unrelated (e.g., Mammadov, 2022; Sackett & Ellingson, 1997). Yet, individual lives unfold as both domains of psychological differences co-manifest across environments. Springing from the confluence of genetic and environmental influences, unique constellations of personality traits, cognitive abilities, and other characteristics jointly define individuality. Our meta-analyses establish significant overlap between human cognitive abilities and personality traits by cumulating quantitative findings from the past 100 years of research.
Focusing narrowly on either cognitive abilities or personality traits hampers research, understanding, and application. If cognitive abilities and personality traits substantially covary, then studies omitting constructs from one of these domains would yield biased results, referred to as the omitted variables problem (Linn & Werts, 1971; Sackett et al., 2003). Incorrectly assuming that personality and ability are independent also results in deficient and misleading scientific theories, research studies, and behavior interventions.1 Meaningful relations between the domains would also raise the etiological question of whether some personality attributes and cognitive abilities are causally related.
Conceptual reasoning suggests that personality and cognitive ability are more closely related than commonly acknowledged. General theories linking personality traits and cognitive abilities include Cattell’s Investment Theory (1987); Ackerman and Heggestad’s Emergence of Trait Complexes Theory (1997); von Stumm and Ackerman’s Theory of Intellectual Engagement (2013); DeYoung’s Cybernetic Big Five Theory (CB5T; 2015); and Ortony, Norman, and Revelle’s Affects, Behaviors, Cognitions, and Desires (ABCD) Theory (2005). Bonds between personality and ability domains would also be consistent with other prominent individual differences frameworks (e.g., behavioral activation and behavioral inhibition [Gray, 1981, 1982], and getting along and getting ahead [Hogan & Holland, 2003]). Evolutionary theory also offers an informative frame:
(1) “evolutionary processes have sculpted not merely the body, but also the brain, the psychological mechanisms it houses, and the behavior it produces; (2) many of those mechanisms are best conceptualized as psychological adaptations designed to solve problems that historically contributed to survival and reproduction, broadly conceived; (3) psychological adaptations, along with byproducts of those adaptations, are activated in modern environments that differ in some important ways from ancestral environments; (4) critically, the notion that psychological mechanisms have adaptive functions is a necessary, not an optional, ingredient for a comprehensive psychological science.” (Buss, 2009)
We view both cognitive ability and personality as evolved psychological solutions to the difficulties and delights of life. The current research builds on previous efforts by quantifying the strength of more links than previously considered, identifying cross-domain trait constellations, and articulating an explanation of the pattern of these relations.
Previous meta-analytic examinations report personality-cognitive ability relations (Ackerman & Heggestad, 1997; Anglim et al., 2022; Schilling et al., 2021; von Stumm & Ackerman, 2013; Wolf & Ackerman, 2005). However, these efforts were limited in the scope of their investigations (e.g., focused on one factor of the Big Five or a few abilities), the sources of their data (e.g., mostly relying on published research), and the taxonomies they used to map different measures to constructs. Consequently, the findings and conclusions were also limited. Nevertheless, two main conclusions are by now well-known in the literature. First, cognitive abilities are moderately associated with a variety of openness-related traits (Ackerman & Heggestad, 1997; Anglim et al., 2022; von Stumm & Ackerman, 2013) but appear to be weakly related to other personality characteristics such as extraversion (Anglim et al., 2022; Wolf & Ackerman, 2005). Second, investment of abilities into acquired knowledge (i.e., invested abilities) requires a hungry mind (i.e., openness traits) and interest in the domain of knowledge to be acquired (Ackerman & Heggestad, 1997).
The research presented in this volume is a 24-fold expansion2 on these previous meta-analyses, enabling us to propose a more expansive theoretical framework to account for personality-ability relations. We had three goals. First, to provide a comprehensive and definitive reporting of the degree of overlap/independence between personality traits and cognitive abilities based on well-supported taxonomies of each domain. Second, to direct the attention of researchers to co-variation among previously unrecognized personality-ability pairings that may share etiology. Finally, to interpret the findings using a theoretical framework that recognizes constellations of traits and abilities that support organismal homeostasis, change, and fitness via cybernetic control. Given the pervasiveness of personality and cognitive ability and the unprecedented depth and breadth of research presented here, this book is relevant to researchers in all fields involving people, from organizational psychology to counseling to education to political science to design to epidemiology to medicine.
Our Research
People’s psychological characteristics do not come in tidy, discrete categories. Rather, individuals and their accompanying attributes are the product of evolutionary pressures that have biological and, eventually, psychological consequences. Across generations and within lifetimes, fitness in varying environments calls for adaptive strategies that result from conscious and unconscious mechanisms. Traits and abilities serve functions, and we reason that if traits and abilities serve similar functions, they will be co-related. We find empirical support for significant connections between personality and intelligence beyond openness-related personality traits, which are explained in a theoretical framework described in Chapter 6 of this book. We posit that these relations reveal an overarching structure and purpose to trait constellations, which is rooted in the evolutionary interplay between genes and environment. Finally, looking beyond the Big Five personality traits and common cognitive abilities reveals important insights about the purpose and nature of differences between individuals.
Previously, individual studies have estimated the relations between personality traits and cognitive abilities (e.g., Busato et al., 2000; Chamorro-Premuzic & Furnham, 2008; Conn & Ricke, 1994), and quantitative summaries have identified a few relations, particularly between cognitive abilities and the broad openness trait (Ackerman & Heggestad, 1997; Anglim et al., 2022; von Stumm & Ackerman, 2013). Our meta-analyses significantly build on these efforts by estimating relations of 97 cognitive abilities, 84 of which were not included in previous meta-analyses. Developments in personality models and taxonomies during the past decade and a half also afforded our research a more fine-grained, hierarchical model of the personality domain (Stanek & Ones, 2018) that extends above and below the Big Five personality factors of neuroticism, agreeableness, conscientiousness, openness, and extraversion. As a result, we were able to quantitatively estimate relations of 79 personality constructs, 28 of which were not included in previous meta-analytic investigations. Our results thus offer insights across the spectrum of personality traits and cognitive abilities (e.g., facets vs. broader factors; Cronbach, 1960; Cronbach & Gleser, 1965; Ones & Viswesvaran, 1996; Shannon & Weaver, 1949; Wittmann & Süß, 1999).
In sum, 93% of the 3,543 ability-personality relations we meta-analyzed had not been previously meta-analytically estimated. Each of these new meta-analyses contributes to basic and applied disciplines that involve personality and cognitive ability constructs and measures in their theories, research, and applications. Results reveal considerable links.
The Organization of This Book
This book is organized to communicate the thinking, approaches, findings, and implications related to our meta-analytic investigations of personality-intelligence relations. In Chapter 2, we provide a brief overview of the personality and cognitive ability domains. Chapter 3 summarizes our meta-analytic methodology, with more comprehensive details provided in Appendix E. Chapters 4 and 5 present the results of our meta-analyses from the perspective of cognitive ability and personality, respectively. Chapter 6 lays out a theory of individual differences that accounts for our meta-analytic results, Chapter 7 presents the results of our meta-analyses in the light of our theory, and Chapter 8 discusses trends that cut across the results. Chapter 9 notes the boundaries of our current understanding of personality-ability relations as well as opportunities for future exploration. Chapter 10 concludes the book by discussing the meaning and implications of our findings. Appendices A and C provide definitions of all the cognitive ability and personality constructs we refer to throughout the book, while Appendices B and D provide information about which measures we used as indicators of each construct.
Only a pair of fools would try to distill 100 years of research on two of the broadest topics in psychology and thousands of meta-analyses into 225 pages of unorthodox conclusions. We proceed.
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Endnotes
1	Examples abound in research on education, job performance, longevity, and numerous other areas. 
2	Compared to previous publication with largest number of contributing effect sizes (Anglim et al., 2022).
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		Chapter 2
Cognitive Ability and Personality Domains

CHAPTER SUMMARY
	Cognitive ability	Intelligence is the ability to grasp information and handle complexity. The many specific manifestations of intelligence can be organized into a hierarchy of cognitive ability dimensions.
	General mental ability is one of, if not the most, potent predictors of diverse, important life outcomes (e.g., longevity, work accomplishments, wealth creation, mental health).
	We leverage an expanded taxonomy of cognitive abilities to organize high-resolution meta-analyses according to ability constructs, rather than just scale/measure names.


	Personality	Personality summarizes the typical ways individuals act, feel, desire, and think. These tendencies can be organized into a hierarchy of traits.
	Personality is a pervasive predictor of important life outcomes (e.g., longevity, job performance, athletic achievement, educational attainment, and creative output).
	We leverage an expanded taxonomy of personality traits to organize high-resolution meta-analyses according to trait constructs rather than personality scale names.
	The personality taxonomy used to organize results encapsulates the Big Five, meta-traits, aspects, facets, and compound traits.




To fully understand the results, theory, and implications of the present volume, it is critical to have a basic understanding of intelligence and personality. We provide very brief overviews of each domain and its structure below. Those seeking a fuller understanding should consult Stanek and Ones (2018) as well as the works referenced therein.
What is Intelligence?
In the pantheon of psychological individual differences, cognitive ability1 occupies an elevated position (Viswesvaran & Ones, 2002). Cognitive ability does not simply refer to “book smarts” or “school learning.” Instead, it refers to a diverse set of hierarchically arranged abilities that index the capacity of an individual’s brain decipher information to navigate various forms of complexity effectively, whether that complexity is recalling information from short-term memory, processing a visual image, reproducing a learned fact, extrapolating a pattern, reasoning inductively or deductively, perceiving similarities and differences, or any other complexities. General mental ability (g) is a very broad construct that “involves the ability to reason, plan, solve problems, think abstractly, comprehend complex ideas, learn quickly and learn from experience.” (Gottfredson, 1997b, p. 13). In this book, the term “cognitive ability” refers to the hierarchy of interrelated abilities with a general mental ability factor (g) at the apex (Carroll, 1993; Schneider & McGrew, 2012; Spearman, 1904). We view general mental ability as the manifestation of causal connections between specific abilities (e.g., high fluid abilities generating larger volumes of acquired knowledge) as well as common factors underlying brain development (e.g., neural connectivity).
In the last 100 years, scientific research has established cognitive ability as a key factor in educational success (e.g., Jensen, 1993; Kuncel et al., 2004; Kuncel & Hezlett, 2007), occupational success (e.g., Dilchert, 2018; Ones et al., 2016), career success (e.g., Judge et al., 1999; Schmidt & Hunter, 2004), socio-economic success (e.g., Kuncel et al., 2010; Strenze, 2007), exceptional attainments (e.g., Lubinski et al., 2001), mental health (e.g., Hatch et al., 2007), and physical health (e.g., Gottfredson & Deary, 2004), among other important behaviors and outcomes. In characterizing general mental ability, Gottfredson noted, “no specific ability, personality trait, social advantage, or fund of experience has been identified that can compensate for mental powers too weak to lift a task’s cognitive load” (Gottfredson, 2016, p. 214). Indeed, the measurement of cognitive ability has been hailed “as the most practical contribution made to humanity by all of psychology” (R. D. Roberts et al., 2004, p. 333). From our theoretical perspective (see Chapter 6), intelligence involves using information to know what to preserve and what to evolve to maximize the probability of achieving goals in given environments.
A Contemporary Taxonomy of Cognitive Abilities
A major purpose of the research presented in this volume is to describe, more fully and comprehensively than ever before, cognitive abilities’ relations with personality traits, expanding knowledge of their nomological networks, and thereby contributing to understanding of the mechanisms that determine individual success/failure in many life domains.
To do this systematically and as comprehensively as possible, we leveraged a contemporary taxonomy of cognitive abilities (as well as a contemporary taxonomy of personality traits as noted below). Indeed, for over 100 years, numerous cognitive abilities have been recognized,2 and their structure and organization have been a persistent focus of research (e.g., Carroll, 1993; Ekstrom et al., 1976). One of the most important discoveries in the study of psychological individual differences was the recognition that all cognitive abilities are correlated, revealing a general cognitive ability factor (i.e., general mental ability, or g) at the apex of the hierarchy of more specific cognitive abilities (Carroll, 1993; Spearman, 1904).
Cattell (1957, 1963) identified an important distinction between the dimensions below general mental ability — fluid ability and crystallized ability — and he put forward the investment theory of intelligence to explain their differences. Fluid abilities are non-invested abilities, whereas crystallized abilities are invested abilities. All acquired knowledge constructs, from the most general verbal abilities to the most narrow domain-specific abilities, are included in the latter category.
The next significant contribution to the structure of cognitive abilities was the result of Carroll’s (1993) intensive study of more than 460 cognitive ability correlation matrices. His resulting three-stratum model included 69 narrow (i.e., specific) abilities (e.g., closure flexibility) in the first stratum, eight group dimensions (i.e., primary abilities such as broad visual perception) in the second stratum, and a general factor of cognitive ability, g, in the third stratum at the apex of the hierarchy. Carroll’s Three-Stratum Model of cognitive abilities integrated and built on Cattell and Horn’s earlier conceptualizations. The combined model is referred to as the Cattell-Horn-Carroll (CHC) model of cognitive abilities (McGrew, 1997, 2005, 2009). In the past two decades, refinements to the CHC model have resulted in additional abilities being added (Schneider & McGrew, 2012) and other abilities being distinguished from each other (e.g., learning efficiency and retrieval fluency3 as two major sub-dimensions of long term storage & retrieval [Jewsbury et al., 2016]).
In a recent publication, we updated the CHC model (McGrew, 2009). Our modifications to Schneider and McGrew’s (2012) CHC model were primarily in hierarchical representations of the primary ability constructs, recognizing that there are currently at least five levels of cognitive constructs that can be reflected in the hierarchy (Stanek & Ones, 2018). While these levels of distinction are meaningful, we simultaneously acknowledge that general mental ability accounts for about 50% percent of the common variance among broad cognitive ability test batteries (Lubinski, 2004), and that all cognitive abilities tap into this general factor in varying degrees. We refer to this updated CHC conceptualization as the Unified CHC cognitive abilities taxonomy (Stanek & Ones, 2018).
As seen in Figure 1, specific abilities are hierarchically organized below their superordinate constructs. That is, superordinate primary abilities provide general boundaries that are further refined in subordinate specific abilities. The lateral organization of the figure is from fluid ability on the left to acquired/crystallized abilities on the right. The figure also indicates primary ability dimensions, organized according to brain function (grouped within shaded boxes) and conceptual relations (grouped within dashed-line boxes). Memory, speed, and invested abilities (i.e., acquired knowledge) constitute three distinct areas of organization, according to brain function. Multiple primary and specific abilities are included in each of these. For example, the speed cluster includes abilities related to processing speed as well as reaction and decision speed primary abilities. Primary abilities can also be grouped conceptually into domain independent and domain specific clusters. Domain independent abilities are general capacities such as memory constructs and fluid abilities. Whereas domain specific abilities are more related to specific sensory-motor systems (e.g., visual processing and auditory processing).4 Descriptions of each cognitive ability construct in the Unified CHC, reproduced from Stanek and Ones (2018), are provided in Appendix A. 
The Unified CHC taxonomy offers a clear point of view for understanding the structure and organization of cognitive abilities, but the Stanek and Ones (2018) compendium, linking thousands of measures to these constructs, is perhaps even more consequential. Taxonomies provide meaningful schemes for grouping psychological constructs, but researchers often interpret variables differently, which leads to disparate measures being used to assess the “same” trait. Our compendia reduce this risk and allow users to easily identify measures of each trait. The most recent version of this compendium is provided at http://stanek.workpsy.ch/cognitive-ability-map/cognitive-ability-test-compendium/, and the version used for this book is provided in Appendix B of the online supplementary materials of this book. 
In an empirical test of the Unified CHC taxonomy and its associated compendium, Kostal (2018) conducted a comprehensive meta-analysis of cognitive ability intercorrelations based on data from over 1,000 studies. His results provided support for the Stanek and Ones compendium’s classification of cognitive ability tests into cognitive ability constructs as well as for the basic distinctions among major Unified CHC taxonomy ability dimensions. 
In studying cognitive ability-personality relations, the research in this volume focuses on 97 cognitive ability constructs that were measured in studies contributing to our meta-analyses (i.e., personality correlates were reported for 97 abilities in empirical research). These abilities are part of the Unified CHC cognitive ability hierarchy described above.
Figure 1. Unified CHC cognitive abilities taxonomy.
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Note. See Appendix A for construct definitions. Shaded boxes group abilities invoking similar brain functions. Dashed lines group abilities that are conceptually related.
What is Personality?
Personality is a set of enduring tendencies to act, feel, desire, and think in certain ways across situations (e.g., to be extraverted, compassionate, tidy, anxious, rebellious [Allport, 1937; Emmons, 1989; Johnson, 1997; Revelle, 2008; Winter et al., 1998]). Personality traits have wide-ranging and substantial impacts on behaviors and outcomes across a variety of domains, from education and career path choices (e.g., Connelly & Ones, 2010; Judge et al., 1999; Poropat, 2009), to art preferences (e.g., Furnham & Chamorro-Premuzic, 2004), to inventions and creations (e.g., Barron & Harrington, 1981; Furnham & Bachtiar, 2008), to job performance (e.g., Ones et al., 2007), and even to longevity (e.g., Bogg & Roberts, 2004; Kuncel et al., 2010). The research literature incorporating personality constructs is vast: tens of thousands of research studies in diverse fields include a plethora of personality constructs. 
A Contemporary Taxonomy of Personality Traits
One of the primary purposes of the research presented is to describe personality traits’ relations with cognitive abilities. To do this as systematically and comprehensively as possible, we leveraged a contemporary taxonomy of personality constructs.
The Five Factor Model (FFM) of personality emerged in the second half of the 20th century as the most parsimonious, cross-culturally replicable, empirically supported taxonomy of personality traits (Allport & Odbert, 1936; Cattell, 1943; Goldberg, 1977, 1992). The FFM identifies five families of personality traits, commonly known as the Big Five: neuroticism,5 extraversion, openness/intellect, agreeableness, and conscientiousness. These factors have been obtained and refined based on multiple methodologies over the past century, including lexical studies of phenotypic personality traits, joint factor analyses of personality instruments built to assess the Big Five, and factor analyses of personality instruments based on other theoretical perspectives. Their biological (e.g., genetic, neurological) etiologies also continue to be elucidated (DeYoung, 2010a, 2010b, 2015; DeYoung & Gray, 2009; Pincombe et al., 2007). All in all, the FFM is a framework that provides useful organizational structure to the personality construct space. Lower level traits associated with each of the Big Five have also been examined and reported on (Connelly et al., 2014; Davies, 2012; B. W. Roberts et al., 2005; Wilmot & Ones, 2019, 2022; Woo et al., 2014). Furthermore, the Big Five are not orthogonal, giving rise to higher order personality factors (Davies et al., 2015; DeYoung, 2006; Digman, 1997). 
Synthesizing these empirical studies and extant literature leads to the following conclusions. Personality traits can be hierarchically organized: there are both higher and lower order factors of the Big Five. At the lowest level are responses to individual items. At a higher level are clusters of items that indicate specific personality facets, which can vary in specificity.6 Facets that share psychological meaning, and likely also similar etiologies, are further grouped into personality aspects (DeYoung et al., 2007), which combine to define the Big Five personality factors.
For example, agreeableness is a broad factor that combines the aspects of compassion and politeness, which themselves encompass various facets, such as cooperation, trust, and modesty (Davies, 2012; Davies et al., 2009; Wilmot & Ones, 2022). Items on individual scales uniquely assess different agreeableness facets to varying degrees. For example, “I prefer to work with others to accomplish goals” is an item that primarily indicates cooperation, whereas “Most people are honest and well intentioned” is an item that indicates trust. The global factor of agreeableness is defined by the common variance that is shared across such facets and items. Personality facets reflect unique genetic and environmental influences (Jang et al., 1998, 2002) and capture variance beyond the global personality factors.
There are three higher order personality traits above the Big Five factors. The first is the construct of stability (DeYoung, 2006; DeYoung et al., 2002), also referred to as socialization, which involves psycho-social maturity and abiding by society’s rules, norms, and conventions. Conscientiousness, agreeableness, and neuroticism define this higher order factor, which Digman referred to as “factor alpha.”
The second higher order factor above the Big Five arises from the shared variance between extraversion and openness/intellect. This factor of “personal growth” is termed “factor beta,” and has more recently referred to as “plasticity” (DeYoung et al., 2002). Plasticity is defined by exploratory tendencies related to both extraversion and openness — extraversion contributing to behavioral exploration, and openness representing intellectual exploration. Meta-analyses have provided support for the existence of both factor alpha and factor beta (Davies et al., 2015; Markon et al., 2005).
Third, there is evidence for a general factor of personality at the highest level of the personality hierarchy, at least in self-report measures (Davies et al., 2015; Irwing et al., 2012; van der Linden et al., 2017). Such a general factor in self-reports partially represents a substantive global self-evaluation trait (i.e., self-regard), rather than simple social desirability, untethered from reality. 
We previously integrated the lower and higher level constructs of personality into a framework that we refer to as the Pan-Hierarchical Five Factor Model (Pan-Hierarchical FFM; Stanek & Ones, 2018), depicted in Figure 2. 
Figure 2. Stanek & Ones (2018) Pan-Hierarchical Five Factor Model of Personality.
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Note. Construct names in italics indicate those with consistent loadings on other Big Five factors. See Table 1, below, for compound traits and their Big Five linkages. See Appendix C for definitions of personality traits.
The facet level traits of the Pan-Hierarchical FFM are based on nomological-web clustering (Hough et al., 2015). The defining feature of this approach is an examination of the full nomological network of a proposed personality construct’s convergent and divergent relations, as well as relations with external variables, including criteria. Constructs that exhibit similar relations with other variables, and strong relations with each other, can be grouped together. By examining items, factor analyses, scale descriptions, and relations with other variables, nomological-web clustering improves on more common methods that rely on superficial measure/scale descriptions. Although it can be tempting to ascribe constructs to measures based on the scale name or a primary study author’s description, such methods suffer from significant flaws, including the jingle-jangle fallacy (Kelley, 1927), disparate usage of common terms (e.g., extraversion), and researchers misunderstanding what constructs are actually captured by the measures they employ. Empirical validation (Credé et al., 2016) has provided support for a predecessor of the Pan-Hierarchical FFM (Hough & Ones, 2001). Our updates to Hough and Ones (2001) relied heavily on empirical studies that have appeared since (e.g., Connelly et al., 2014; Jackson et al., 2010; B. W. Roberts et al., 2004, 2005; Woo et al., 2014). 
Finally, many personality attributes do not fit neatly within a single superordinate trait family, such as one Big Five factor. Such personality traits are referred to as compound traits (Ones, 2005), as they represent variance from more than one Big Five trait. Table 1 reproduces a compilation of compound personality constructs from Stanek and Ones (2018). For each trait, the Big Five-related personality constructs that contribute variance to that construct are indicated. Definitions of all personality traits studied in the present research are provided in Appendix C. 



				Table 1. Compound personality traits and their sources of variance.

		N
	E
	O
	A
	C
	Other

	Emotional Intelligence
	−
	+
	+
	+
	+
	
	Borderline Personality Disorder
	+
	+
	+
	−
		
	Interpersonal Sensitivity
	−
	+
	+
	+
		
	Achievement via Independence
	−
	+
	+
		+
	
	Generalized Self Efficacy
	−
	+
	+
		+
	
	Present Focused
	−
	+
	+
		−
	
	Intellectual and Confident
	−
	+
	Intellect+
			
	Innovation
	(−)
	+
	+
			
	Type A
	+
	+
		−
	+
	
	Hysteria
	Somatic
Complaints+
	+
		Lack of
Aggression-
		
	Managerial Potential
	−
	+
			+
	
	Passive Aggressive
	+
	−
		−
	−
	
	Self Monitoring—Other Directedness
	+
	(−)
		−
	−
	
	Social Suave
	−
	Sociability+
		+
		
	Narcissism
	(Volatility+, Withdrawal−)
	+
		−
		
	Psychopathy—Primary
	−
	(+)
		−
		
	Self Esteem
	−
	+
			+
	
	Locus of Control (Internal)
	−
	(Positive Emotionality+)
			+
	
	Optimism
	−
	+
				
	Self Esteem—Accepting of One’s Weaknesses
	−
	+
			−
	
	Rumination
	Perseveration+
	Positive
Emotionality−
				
	Routine Seeking
			Variety
Seeking−
		Order+
	
	Resourcefulness
	−
		+
		+
	
	Pragmatic
	−
		Intellect-
		+
	
	Superstitiousness
	+
		+
			
	Schizophrenia
	+
		Experiencing+
			
	Machiavellianism
	+
			−
	−
	(Factor Alpha-)

	Self Monitoring—Global
	(−)
			−
	(−)
	Factor Beta+

	Family Problems
	+
			(−)
	(−)
	
	Customer Service
	−
			+
	+
	
	Integrity
	−
			+
	+
	
	Stress Tolerance
	−
			+
	+
	
	Unforgiving
	+
			Compassion−
		
	Volatile Aggression
	Volatility+
			Lack of Aggression−
		
	Trust
	−
			+
		
	Secure from Social Pressures
	−
			−
		
	Micromanaging
	+
				+
	
	Self Control
	−
				+
	
	Self-Transcendence
		+
	+
	+
		
	Risk Taking
		+
	+
		−
	
	Mischievous
		Sensation
Seeking+
	(Experiencing+)
		−
	
	Quiet Achiever
		−
	(+)
		+
	
	Openness to Emotions
		+
	+
			
	Hedonism
		Enthusiasm+
	Experiencing+
			
	Input Seeking
		Dominance-
		+
	Cautiousness+
	
	Warmth
		+
		+
		
	Compassionate and Sociable
		Sociability+
		Compassion+
		
	Grandiosity and Intimidation
		+
		−
		
	Ambition
		+
			+
	
	Sales Potential
		+
			Industriousness+, Cautiousness−
	
	Ambitious Risk Taking
		Assertiveness+
			Achievement+, Cautiousness−
	
	Acting Without Thinking
		Sensation
Seeking+
			Cautiousness−
	
	Restrained Expression
		−
			+
	
	Rigid Introversion
		Sociability−
			Order+
	
	Psychopathy—Secondary
		(+)
				Factor Alpha−

	Data Rational
			Intellect+
	−
	(+)
	
	Tolerance
			+
	+
		
	Independent of Conventions and Others
			+
	−
		
	Creative Personality
			Non
Traditional+
		Industriousness+,
Orderliness−, Cautiousness−
	Factor Beta+

	Exploration for Perfection
			Intellect+
		+
	
	Industrious Curiosity
			Intellect+
		Industriousness+
	
	Judging-Perceiving
			−
		+
	
	Cold Efficiency
				−
	+
	
	Rugged Individualism
					Industriousness+
	Factor Beta+

	Proving Self
						Ambition+,
Self Esteem−

	Note: Parentheses indicate suspected or inconsistently observed contribution.
If a facet or aspect specifically contributed to a compound trait, it was listed in place of the more general “+”/“-” for a Big Five factor.
Achievement via independence and generalized self efficacy appear to share the same sources of Big Five variance, but achievement via independence involves more openness than generalized self efficacy, which involves more neuroticism and less conscientiousness.
Customer service, integrity, and stress tolerance also appear to share the same formulation, but customer service is more influenced by agreeableness, integrity is more influenced by conscientiousness, and stress tolerance is more influenced by (low) neuroticism.





			Similar to our treatment of the cognitive abilities domain, we have compiled a vast compendium of measures that assess each personality construct in the Pan-Hierarchical Five Factor Model of personality. The most recent version of this compendium is provided at http://stanek.workpsy.ch/personality-map/personality-measure-compendium/, and the version used for this book — the 2022 version of the Stanek of Ones (2018) compendium — is provided in Appendix D of the online supplementary materials of this book. The Pan-Hierarchical FFM and its compendium were used to classify and categorize personality measures in the current study. Its cumulative, evidence-based approach is a major strength vis-à-vis individual investigations relying on one or even a few datasets to sort out the multilevel, multifactorial structure of personality constructs. In studying personality-cognitive ability relations, we examine 79 personality traits that were measured with cognitive abilities in studies contributing to our meta-analyses. 
In sum, the use of the up-to-date, large-scale, evidence-based taxonomies for both the cognitive ability and personality domains is a major strength of the work presented. Using such taxonomies highlighted similarities as well as differences among specific traits/abilities as well as trait-ability clusters. Furthermore, the clarity and high resolution of these taxonomies enables users interested in other taxonomic structures to re-organize the constructs and examine the resulting patterns of effects. In addition, these taxonomies afford clear definitions of each construct that cut through the jingle-jangle fallacy (Kelley, 1927) pervasive in these two domains. This clarity not only increases consistency in the construct categorization process but also precision in the discussion of findings. Finally, the use of transparent, open-access, well-validated compendia for both the personality domain and the cognitive ability domain supports the replicability and future extension of the analyses presented.
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Endnotes
1	Sometimes simply referred to as intelligence.
2	Already by the 1970s, over 60 primary abilities had been identified.
3	Note that retrieval fluency is more closely related to acquired knowledge and processing speed than learning efficiency.
4	Artificial intelligence capabilities and sub-fields appear to follow a similar structure (e.g., memory, computer vision, natural language processing) as well as the more general coordination amongst these.
5	Also referred to as emotional stability when describing its positive pole.
6	Homogeneous item clusters can be thought of as narrow facets.
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		Chapter 3
Our Methodology

CHAPTER SUMMARY
	In this research, 3,543 meta-analyses cumulated the empirical evidence of relations between 79 personality traits with 97 cognitive abilities. 
	Through nine search strategies, our research team identified 1,325 primary studies that contributed to these meta-analyses.
	Contributing studies were conducted in more than 50 countries and represent millions of participants across demographic groups.
	Measures in each study were mapped to personality and cognitive ability constructs in modern personality and cognitive ability taxonomies and compendia (Stanek & Ones, 2018) to avoid the idiosyncrasies of specific measures and ensure consistent construct definitions.
	Most effect sizes came from unpublished sources, reducing the risk of publication bias.
	The resulting meta-analytic database has resolution that is orders of magnitude greater than previous investigations’. We are making this database freely available as a resource for other scholars.
	Psychometric meta-analysis was used to aggregate the effect sizes, estimate the true relations, and quantify the degree of true variability across studies.


This chapter begins with rationale for conducting sweeping meta-analyses. We then describe our process for gathering relevant data, including a description of the studies included and resulting database, and provide key information on how measures were grouped for personality and ability constructs as well as how the data were quantitatively cumulated. Finally, we offer interpretive guidance.
Rationale for Sweeping Meta-Analyses
Our goal in this volume was to quantify and understand the grander pattern of relations between two of the largest domains of psychological individual differences: personality and cognitive abilities. In this endeavor, we could have conducted a large scale study. However, any individual empirical study, no matter how well-designed and -conducted, has major limitations. Sample sizes are limited due to feasibility considerations, since large sample sizes require substantial effort, time, and, often, financial resources to gather. Representation of a wide swath of cultures and countries is another persistent challenge. Even when large samples from multiple cultures are recruited, the time needed and the willingness of participants limit the number of measures that can be administered to the same sample. Covering the entire personality and cognitive ability construct space is not feasible, as such an effort would require the completion of hundreds of personality scales and cognitive ability tests. Additionally, psychological measurement fads, fashions, and falderol influence scale and test choices at any given point in time. Consequently, the use of different psychological measures has waxed and waned over the years, leaving gaps in the measurement record for personality traits and cognitive abilities. And relations between psychological constructs may vary over time periods (e.g., the strengthening relation between extraversion and political leadership in the past century is a case in point [Rubenzer et al., 2000]). In essence, findings from any study represent a limited set of individuals, from a specific period of time, through the lens of idiosyncratic measures, and therefore may not yield enduring truths. 
The only approach that currently addresses all these concerns is sweeping meta-analyses. Sweeping meta-analyses pool data from numerous samples, multiple measures, many cultures, and extensive time periods. A pre-requisite for such meta-analyses is that many primary studies must have estimated the focal relations. Fortunately, personality-intelligence relations have been reported for a century with many variations in samples, cultures, disciplines, settings, and measures. Taking a meta-analytic approach stimulates discovery of universals, while also enabling investigations of particulars. 
In sum, our goal was to construct a full and detailed panorama of personality-intelligence relations using meta-analytic techniques. In this endeavor, we attempted to amass all relevant existing quantitative relations, accurately map them to psychological constructs, carefully organize those constructs in models that incorporate the latest nomological evidence, and meta-analytically cumulate the effect sizes. The result is the quantification of the relations of 3,543 cognitive ability-personality trait pairs. Each step is described below.
Gathering Relevant Data
We sought to identify all empirical research that provided an estimate of personality trait-cognitive ability relations. In pursuit of this aim, we made significant efforts to include unpublished studies. For example, we did not limit our compilation to just reported effect sizes, but rather, we also located and included studies where personality-intelligence relations could have been reported but were not. In some of these cases, authors provided the relations upon request. In other cases, we obtained raw data from the study investigators, and computed the relevant relations ourselves. Study identification, inclusion/exclusion, and coding details of our research are described at length in the “Detailed Methods” of Appendix E. The diagram below highlights the magnitude of our enterprise, and Table 2 provides a comparison to previous meta-analyses.
Figure 3. Study inclusion flow diagram.
[image: Image]
Note. Detailed search procedures and reasons for inclusion/exclusion are provided in Appendix E.
Description of Studies Included
The search strategies and inclusion/exclusion criteria, detailed in Appendix E, yielded 1,325 studies contributing independent data to the meta-analyses.1 We were as exhaustive as possible in our efforts. In striving to be comprehensive, we aimed to minimize the impact of publication bias and to reflect data from non- Western, educated, industrialized, rich, and democratic societies as well as several ethnicities, age groups, and other demographics. We also were careful to avoid the biases inherent in the paradigm of any one field or research perspective (Henrich et al., 2010; Simmons et al., 2011). Consistent with our aim of inclusion and generalization, we included data from across the past century. Despite these efforts and obtaining data from millions of participants, however, the current study is still unlikely to be fully exhaustive, and there are almost certainly studies that we did not locate. Nonetheless, we are confident that our search methods yielded a broadly representative majority of the relevant, available, quantitative relations between personality traits and cognitive abilities. 
Comparison of the number of studies included in this set of meta-analyses with prior meta-analyses of personality-cognitive ability relations indicates that we created the largest and most comprehensive database to date on this topic, as well as one of the largest meta-analytic databases on any topic (cf. only larger N/K set of meta-analyses we are aware of [Polderman et al., 2015], though ours examined a larger number of relations). We have made this meta-analytic database publicly available in Appendix F of the online supplementary materials as well as on Open Science Framework, along with a full list of studies contributing effect sizes to the present meta-analyses (Appendix K).



				Table 2. Current study compared to previous meta-analyses.

	
	Personality Constructs
	Cognitive Ability Constructs
	Studies
	Effect Sizes
	Individuals

	Current Study
	79
	97
	1,976
	60,690
	2,010,980

	Ackerman & Heggestad (1997)
	19
	10
	135
	2,033
	64,592

	Wolf & Ackerman (2005)*
	3
	10
	100
	1,018
	56,016

	von Stumm & Ackerman (2013)**
	30
	4
	112
	234
	60,097

	Schilling et a. (2021)***
	5
	n/a
	66
	115
	46,265

	Anglim et al. (2022)****
	45
	3
	272
	2,508
	162,636

	Note: As a result of differing exclusion criteria (e.g., ipsative measures, participants younger than 12 years old, course grades as measures of cognitive ability) and areas of focus, the present meta-analyses include most but not all of the materials included in previous meta-analyses; see "Data availability" section in Appendix E for additional details. Conversely, however, our meta-analyses include over 1,000 studies that were not included in any of the previous meta-analyses. 
 * Focused on relations between extraversion-related traits and cognitive abilities. 
 ** Focused on relations between openness-related traits and cognitive abilities.
 *** Organized cognitive tests by content rather than construct, resulting in a heterogeneous mix of constructs in each meta-analysis and therefore, results that cannot be directly compared with ours.
 **** Reported 45 personality constructs included in our meta-analyses. 





			
			Database Description
The final database contained 60,690 personality-ability correlation coefficients and their associated characteristics. Each meta-analysis only contained independent effect sizes. Table 3 details the sources of the effect sizes in the database. The two largest contributing source types were published or publicly available raw datasets (41%; mostly from grant-funded studies) and peer-reviewed journal articles (29%). 
Table 4 presents the proportions of participant types. Community samples formed the largest part of our database. Almost another quarter of the effect sizes were from occupational samples (i.e., employees, military members, and job applicants). 
The average age of participants ranged from 12.0 to 100.3 (see Figure 4 for average age distribution), and 28% of the effect sizes came from samples with average ages between 30 and 50. Across the effect sizes that reported sex proportions, the average sample was 54.1% male.

			

				Table 3. Sources of effect sizes.

	Publication Type
	Number of Effect Sizes
	% of Effect Sizes Contributed

	Publicly Available Raw Data
	 24,981 
	41%

	Journal Article
	 17,550 
	29%

	Dissertation
	 8,158 
	13%

	Technical Manual
	 2,588 
	4%

	Organizational Report
	 2,198 
	4%

	Book
	 2,151 
	4%

	Master’s Thesis
	 1,388 
	2%

	Conference Material
	 1,214 
	2%

	Undergraduate Thesis
	280 
	<1%

	Manuscript / Working Paper
	182 
	<1%

	Total
	60,690
	

	Note: For publicly available raw data, we computed relevant effect sizes. These newly computed effect sizes are now available to the research community as part of our meta-analytic database. 



						

	Table 4. Participants in contributing research.

	Sample Type
	Count of Effect Sizes
	% of Effect Sizes

	Community
	22,103 
	36%

	Student
	18,333 
	30%

	Applicant
	5,541 
	9%

	Employee
	4,754 
	8%

	Military
	3,888 
	6%

	Patient
	58 
	<1%

	Combination
	1,386 
	2%

	(Not Reported)
	4,627 
	8%

	Total
	60,690 
	






			Figure 4. Number of effect sizes by samples’ age groups.
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Samples were drawn from more than 50 countries as diverse as Australia, Chile, China, Estonia, Iran, Morocco, Nigeria, and Turkey (see Table 5). The majority of effect sizes contributing to our meta-analyses were from the United States of America (USA), which is consistent with where most psychological research has been conducted (Bauserman, 1997), though less than ideal for global representation. Nevertheless, our meta-analytic database did include studies from all peopled continents except Antarctica. Representation from Asia was modest but included several of the most populous countries (e.g., China, India, South Korea, Japan, Taiwan, Hong Kong, Singapore, Philippines); representation from South America (Brazil, Chile) and Africa (South Africa, Nigeria, Ethiopia) was weak. 

			

				Table 5. Effect sizes by country.

	Country
	Count of Effect Sizes
	% of Effect Sizes
		Country
	Count of Effect Sizes
	% of Effect Sizes

	United States of America (USA)
	40,297 
	66%
		Denmark
	35 
	<1%

	United Kingdom (UK)
	5,228 
	9%
		British Isles
	32 
	<1%

	Germany
	3,365 
	6%
		Croatia
	28 
	<1%

	Canada
	2,306 
	4%
		Portugal
	27 
	<1%

	Australia / New Zealand
	1,408 
	2%
		Cyprus
	25 
	<1%

	Dominica
	432 
	<1%
		Russia
	15 
	<1%

	South Africa
	426 
	<1%
		Hong Kong
	14 
	<1%

	Sweden
	418 
	<1%
		Puerto Rico
	13 
	<1%

	Spain
	366 
	<1%
		Morocco
	11 
	<1%

	Netherlands
	343 
	<1%
		Luxembourg
	10 
	<1%

	China
	322 
	<1%
		Belgium
	5 
	<1%

	Finland
	202 
	<1%
		Chile
	5 
	<1%

	Poland
	174 
	<1%
		Nigeria
	5 
	<1%

	Estonia
	171 
	<1%
		Hungary
	3 
	<1%

	India
	152 
	<1%
		Greece
	2 
	<1%

	Japan
	125 
	<1%
		Iran
	2 
	<1%

	Norway
	119 
	<1%
		Philippines
	1 
	<1%

	Taiwan
	110 
	<1%
		Ethiopia
	1 
	<1%

	Israel
	102 
	<1%
	.....
	combination (Cyprus & Greece)
	60 
	<1%

	Switzerland
	100 
	<1%
		combination (Estonia & Russia)
	5 
	<1%

	Italy
	95 
	<1%
		combination (Europe & East Asia)
	1 
	<1%

	Turkey
	72 
	<1%
		combination (Europe (15 countries))
	5 
	<1%

	South Korea
	72 
	<1%
		combination (Europe)
	277 
	<1%

	Austria
	67 
	<1%
		combination (France & Pakistan)
	5 
	<1%

	France
	59 
	<1%
		combination (global (mostly USA & UK))
	63 
	<1%

	Mexico
	58 
	<1%
		combination (global)
	332 
	<1%

	Bosnia and Herzegovina
	55 
	<1%
		combination (Netherlands & Belgium)
	15 
	<1%

	Romania
	53 
	<1%
		combination (Southeast Asia)
	5 
	<1%

	Slovenia
	51 
	<1%
		combination (UK & USA)
	60 
	<1%

	Brazil
	48 
	<1%
		combination (USA & Canada)
	9 
	<1%

	Singapore
	39 
	<1%
		(Not Reported)
	2,784 
	5%

	Total
	60,690
	






			Mapping Measures to Personality and Ability Taxonomies
As noted above, we wished our analyses, results, findings, and conclusions to reflect enduring constructs, not be constrained by particular measures. Specific measures have idiosyncrasies that undermine generalizability and limit scientific knowledge. Multiple measurements of the same construct increase the likelihood that inferences focus on the construct, rather than refer to a particular measure. Having a common vocabulary across measures and even models facilitates science, just as in other areas there are conversions between metric and standard. Other major meta-analyses (e.g., Barrick & Mount, 1991; Salgado, 1998) have also focused on constructs rather than specific measures. The two authors of this volume coded and classified the personality and cognitive ability measures into constructs based on the Stanek and Ones (2018)2 personality and cognitive ability taxonomies and compendia. Additional details about the categorization of personality and ability constructs are provided in the “Construct categorization” section of the Detailed Methods in Appendix E.
Across all levels of the personality hierarchy, 79 personality constructs are included in the present meta-analyses. In Chapter 2, Figure 2 depicts the structure of major personality constructs utilized as an organizing framework in this research. Definitions of each construct and a compendium of scales assessing each may be found in Stanek and Ones (2018) as well as at http://stanek.workpsy.ch/personality-map/personality-taxonomy/.
Figure 5. Number of meta-analyses involving each personality construct.
[image: ]

Note. More saturated colors indicate higher levels of the personality hierarchy, except for compound traits, where coloring indicates which Big Five trait contributes most to the construct.
[image: ]Ninety-seven abilities were studied, including 70 specific abilities (e.g., number facility and quantitative reasoning) representing 10 dimensions of primary abilities (e.g., processing speed and fluid abilities), which in turn can be grouped into four clusters: domain independent general capacities (i.e., fluid abilities, memory), sensory-motor domain specific abilities (i.e., visual processing, auditory processing), speed capacities (i.e., processing speed, reaction and decision speed), and invested abilities (i.e., acquired knowledge).3 In Chapter 2, Figure 1 depicts the structure of major ability constructs utilized as an organizing framework in this research. Definitions of each construct and a compendium of scales assessing each can be found in Stanek and Ones (2018) and at http://stanek.workpsy.ch/cognitive-ability-map/cognitive-ability-taxonomy/.
Figure 6. Number of meta-analyses involving each cognitive ability construct.
[image: ]

Note. Darker shades indicate higher levels of the construct hierarchy.
Quantitatively Cumulating the Evidence Through Meta-Analyses 
Psychometric meta-analysis (Schmidt & Hunter, 2014) was used to combine effect sizes across studies and improve statistical power, reduce error variance of the estimated effect sizes, and estimate the degree to which results might generalize to populations and situations beyond those investigated in individual primary studies. In psychometric meta-analysis, the mean observed correlation (r̄ ) is corrected for unreliability as well as other applicable statistical artifacts (e.g., dichotomization) to obtain the estimated mean corrected correlation p̂ (i.e., estimated true-score correlation). In our meta-analyses, correlations were corrected for sampling error and unreliability in both the cognitive ability and personality measures (see Appendix E’s Tables S1 and S2 in the online supplementary materials for the reliability distributions of each personality trait and cognitive ability).4 Such corrections result in estimates of the construct-level relations free of measurement error. SDr indicates the average variation of observed correlations. Observed standard deviations reflect the fact that unreliability and other statistical artifacts inflate variation in effects observed across studies. Therefore, corrections are necessary to control for the differential reliabilities of various scales contributing to each meta-analysis in order to estimate true variability. The estimated standard deviation of corrected correlations (SDp̂) indicates the degree of true (i.e., non-artifactual) variability associated with the mean corrected correlation and indexes true heterogeneity. We also computed 80% credibility values for each meta-analytic result. The credibility value range indicates the range in which most individual true-score correlations would be expected to fall (e.g., when new studies are conducted) (Schmidt & Hunter, 2014). Reporting credibility value ranges reveals whether the examined relations are expected to generalize (Ones et al., 2017; Wiernik et al., 2017). We also computed 90% confidence intervals for each meta-analytic result, illustrating the precision with which each meta-analytic mean correlation is estimated. Details of analyses (e.g., reliability artifact distributions) are reported in Appendix E.
Interpreting Results
We consistently use specific terms to describe the meta-analytic estimates. These terms are defined here to ensure clarity and facilitate understanding. Descriptors of effect size magnitude correspond to the behavioral science benchmarks provided by Funder and Ozer (Funder & Ozer, 2019), and are as follows: 
an effect-size r of .05 is very small for the explanation of single events but potentially consequential in the not-very-long run, an effect-size r of .10…is still small…but potentially more ultimately consequential, an effect-size r of .20 indicates a medium effect that is of some explanatory and practical use even in the short run and therefore even more important, and an effect-size r of .30 indicates a large effect that is potentially powerful in both the short and the long run.
We use the term “homogenous” to refer to meta-analytic estimates that have small standard deviations (i.e., SDp̂ close to 0). In contrast, when the contributing effect sizes were more dispersed (i.e., SDp̂ farther from 0), we use the term “variable” to describe the meta-analytic estimate. We use the term “generalizable” to refer to meta-analytic estimates whose credibility value range did not include zero (i.e., if another primary study were conducted it would be likely that its effect size would fall within the reported credibility value range). “Inconsistent” is used to denote cases where a construct in one domain (e.g., fluid ability) displayed surprisingly different relations with multiple, similar constructs in another domain (e.g., neuroticism and negative affect). “Uniform” is used to describe relations where a construct in one domain displayed similar relations to multiple constructs in another domain. 
Since Project Talent was the largest contributing source for several meta-analyses, we provide versions of the results tables with and without Project Talent data (for the latter see Supplementary Tables 100–196 and 276–354 in Appendices H and J as well as the “Impact of extremely large studies” section in Chapter 9). In this context, it is worth noting that when the number of contributing effect sizes is small (e.g., fewer than 10) SDp̂ will be biased. Therefore, in analyses where K is small, we cannot tell whether any potential changes in the estimated correlation are due to second-order sampling error or to the influence of a potential outlier.
Distillation of Our Methodology
Thousands of primary studies have investigated the relations between personality traits and cognitive abilities (Busato et al., 2000; Chamorro-Premuzic & Furnham, 2008; Conn & Ricke, 1994), and a few meta-analyses have summarized relations at a broad level (Ackerman & Heggestad, 1997; Anglim et al., 2022; von Stumm & Ackerman, 2013; Wolf & Ackerman, 2005).5 The research presented in this volume meta-analytically examined 97 cognitive abilities, more than 85% of which were not included in previous meta-analyses. Similarly, developments in personality models during the past decade and a half have led to a more-fine-grained, hierarchical taxonomy of the personality domain (Stanek & Ones, 2018). Our meta-analyses examine 79 personality constructs, more than a third of which were not included in previous meta-analytic investigations. The present set of analyses thus considers co-variation across the broad and deep hierarchies of personality constructs and cognitive abilities (e.g., facets vs. broader factors) (Cronbach, 1960; Cronbach & Gleser, 1965; Ones & Viswesvaran, 1996; Shannon & Weaver, 1949; Wittmann & Süß, 1999).
We investigated 3,543 relations in all, most (93%) of which have not previously been meta-analytically examined. Each of these new and unique meta-analyses contributes to the scientific literature as well as to basic and applied disciplines that utilize personality and cognitive ability constructs and measures in their theories, research, and applications.
Complete and detailed quantitative results for this study’s meta-analyses, including point estimates of magnitudes and their associated credibility intervals are reported in Supplementary Tables 3–354. Figures 7–17 in Chapters 4 and 5 visualize these results. Readers interested in relations between specific cognitive ability-personality pairs are directed to these detailed materials and to the interactive webtool for a summary visualization (stanek.workpsy.ch/interactivewebtool). The online supplementary materials of this book (Appendices A, B, C, and D) also contain definitions of each cognitive ability and personality trait as well as their respective measures. 
The following chapters focus on the most notable findings that highlight cross-domain constellations of traits based on statistically robust results (i.e., at least 1,000 individuals or 10 effect sizes). In a few cases, we also review corroborative findings supporting a noteworthy trend.
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Endnotes
1	Our search strategies originated in the first author’s doctoral dissertation with the second author as advisor. The core database used in the current volume has been expanded and updated beyond what was presented in the dissertation. 
2	The compendia provided with the current volume have been further expanded and are the most up-to-date, as of October 2022, for substantive and normal-range personality traits and cognitive abilities.
3	Compound ability measures that included variance from two or three primary abilities were also included.
4	We were unable to make corrections for range restriction due to limited reporting in primary studies. Most samples were not directly selected based on cognitive ability or personality. The relations we report would only be larger if corrected.
5	Schilling et al. (2021) also meta-analytically examined personality-ability relations with a focus on situational influences. These meta-analyses did not distinguish cognitive ability constructs, but instead focused on item content, such as written/verbal measures, so their estimates could not be included or compared here.
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		Chapter 4
How Cognitive Abilities Relate to Personality Traits

CHAPTER SUMMARY
	Organizing the results according to cognitive ability dimensions offers a useful perspective.
	General mental ability:	Is most closely, positively, and generalizably associated with openness and compound personality traits involving emotional stability, extraversion, and conscientiousness.
	May be a hallmark of general cybernetic effectiveness (i.e., general fitness) along with self esteem and general factor of personality. These characteristics are foundational individual differences for agile and effective surviving and thriving.
	Is lower among individuals who are depressed, anxious, uneven tempered, or suspicious.
	Correlates negatively and non-negligibly with agreeableness’ modesty facet.


	Fluid abilities:	Induction and quantitative reasoning have sizable, positive correlations with personality constructs associated with behavioral activation and proactivity.
	Are negatively related to the orderliness aspect of conscientiousness.
	Have differential patterns of relations with agreeableness and extraversion constructs, depending on the specific ability.
	Induction and quantitative reasoning specific abilities are both negatively related to depression and associated neuroticism facets.
	Show notably positive relations with openness, especially its intellect aspect, facets most related to intellect (i.e., need for cognition, ideas, and curiosity), and compound personality traits involving intellect (e.g., creative personality).


	Short term memory abilities:	Show consistent, small, positive relations with agreeableness and extraversion traits.
	Are negatively correlated with depression-related traits.
	Are related to openness traits, but relations vary by facet.
	Memory span and working memory capacity specific abilities have differing patterns of relations with conscientiousness constructs.
	Have modest, positive relations with compound personality traits reflecting variance from combinations of emotional stability, extraversion, and conscientiousness.


	Long term storage and retrieval abilities:	Learning efficiency abilities are generally unrelated to personality traits.
	Retrieval fluency abilities are positively related to global extraversion and its aspects as well as to its dominance facet.
	Retrieval fluency abilities are negatively correlated with neuroticism facets depression, anxiety, and uneven tempered.
	Retrieval fluency abilities are positively related to self esteem.
	Several retrieval fluency abilities have negative, albeit weak, associations with conscientiousness’ cautiousness facet.
	Retrieval fluency abilities have relatively uniform, positive correlations with openness, as well as with its aspects and facets.


	Visual processing abilities:	Are consistent, positive correlates of the compound personality trait of rugged individualism.
	Show some modest, positive relations with compound personality traits that involve behavioral activation, drive, and proactivity.
	Are less related to neuroticism and its aspects and facets than are other major ability constructs, including fluid abilities.
	The specific ability visualization is a mild, negative correlate of the modesty facet of agreeableness.
	Are more closely related to the intellect aspect and associated facets of openness than its experiencing aspect and associated facets.


	Processing speed abilities:	Display positive relations with industriousness as well as with the orderliness aspect of conscientiousness.
	Are negatively related to uneven tempered, suspiciousness, depression, and anxiety facets of neuroticism.
	Tend to correlate positively with the agreeableness facet cooperation.
	Are related to the factor alpha meta-trait and stress tolerance compound trait.
	Are positively related to extraversion facets sociability and activity.
	Specific processing speed abilities are consistently, homogenously, and positively related to self esteem.
	Specific processing speed abilities also positively relate to ambition.
	May correlate positively with openness’ experiencing aspect at a similar or stronger magnitude than its intellect aspect.


	Acquired knowledge:	Across dimensions of acquired knowledge, activity was a substantial positive correlate.
	Ambition was a positive correlate of quantitative and verbal acquired abilities.
	Quantitative abilities appear to have negative associations with all Big Five personality factors, except openness.
	Mathematics achievement correlates negligibly with the Big Five personality factors at the global level, though it correlates positively with proactive tendencies (e.g., self esteem, internal locus of control, and ambition).
	Verbal abilities are negatively and substantially related to the uneven tempered and suspiciousness facets of neuroticism.
	Verbal abilities generally relate positively and substantially to conscientiousness’ industriousness aspect and order facet.
	Verbal abilities are positively related to extraversion’s sociability.
	Comprehension knowledge verbal abilities correlate more strongly with the facets aligned with the intellect aspect of openness than with the facets aligned with its experiencing aspect.
	Domain specific knowledge is positively related to openness, but magnitudes of relations are inconsistent.
	Domain specific knowledge has small to negligible associations with global neuroticism.




The relations between cognitive abilities and personality traits are not limited to general mental ability and openness. Instead, several other cognitive abilities show relations with personality traits that are of even greater magnitude. These relations are likely the result of neuro-biological networks that drive mechanical models of information processing. The meta-analyses in this book focus on the manifestations of these models as measured by psychometric cognitive ability tests and personality assessments.
This chapter describes our meta-analytic findings for how cognitive abilities relate to personality traits. We organize findings around the Stanek and Ones (2018) Unified CHC cognitive abilities taxonomy. Definitions of each cognitive ability construct and personality trait may be found in Appendices A and C. By reviewing findings from the perspective of cognitive abilities, we hope that intelligence researchers will come to recognize abilities that are linked to personality and understand the importance of ability-personality clusters in psychological research and applications.
We first present non-invested abilities, including domain-independent general capacities: fluid abilities, short term memory, long term storage abilities, and long term retrieval abilities. Next, we report sensory-motor domain specific abilities of visual processing and auditory processing abilities. Finally, empirical relations with the speed abilities of reaction and decision speed as well as processing speed are discussed. For each of these ability clusters, we present and describe results for specific abilities that constitute the higher order primary abilities (e.g., induction, general sequential reasoning, and quantitative reasoning for fluid abilities).
We then turn to invested abilities involving acquired knowledge: verbal abilities, quantitative abilities, and domain specific knowledge. For verbal abilities, we distinguish between reading and writing abilities and comprehension knowledge abilities. For quantitative abilities, we distinguish between mathematics knowledge and mathematics achievement. For domain specific knowledge, we delineate sub-dimensions by content (e.g., social science knowledge vs. mechanical knowledge). For each major acquired knowledge ability, we also report and discuss findings for its specific abilities (e.g., reading comprehension within reading and writing, lexical knowledge within comprehension knowledge). 
We close by describing findings for general mental ability, and in tables we also report findings for compound ability measures that combine multiple specific abilities (e.g., fluid ability and visual processing).
Tables reporting full meta-analytic results for cognitive abilities are presented in Supplementary Tables 3–99 (see Appendix G in the online supplementary materials). These tables provide uncorrected correlations as well as those corrected for unreliability. None of the meta-analyses presented have applied range restriction corrections. Each table is devoted to a distinct cognitive ability (e.g., induction) and its associations with the full set of personality variables examined. The indentation of each construct name within the table reflects the altitude of each trait (e.g., factor, aspect, facet).
This chapter and its associated tables and figures describe 3,543 meta-analytic relations of 97 cognitive abilities with 79 personality constructs. 
Overviews of results are visualized in Figures 7 through 11. In these visualizations, p̂ estimates (i.e., meta-analytic correlations) are reported in black type if the number of independent effect sizes contributing the specific meta-analysis was greater than or equal to 10 or if the effect was based on at least 1,000 participants. Otherwise, the estimates are in grey type. Grey-filled cells had no usable data in our meta-analytic database. Green-filled cells indicate positive effect sizes, and red-filled cells indicate negative effect sizes. Fill saturation indicates effect size magnitude. 
In our description and discussion of findings, we highlight the main findings and trends rather than noting every single meta-analytic relation examined. We encourage readers who are interested in certain abilities, primary and specific, to examine the detailed results tables.
When interpreting findings, the reader should keep in mind that relations around .10 indicate effect sizes that are
small…but potentially more ultimately consequential, an effect-size r of .20 indicates a medium effect that is of some explanatory and practical use even in the short run and therefore even more important, and an effect-size r of .30 indicates a large effect that is potentially powerful in both the short and the long run. (Funder & Ozer, 2019) 
Non-Invested Abilities and Personality
Domain Independent General Capacities
Fluid Abilities
Fluid abilities involve solving unfamiliar problems that demand abstract reasoning rather than prior knowledge. Specific fluid abilities include induction, general sequential reasoning, and quantitative reasoning. Induction focuses on identifying underlying rules/patterns, while general sequential reasoning emphasizes applying known rules to draw conclusions (Stanek & Ones, 2018). As a set, these abilities are likely involved in multiple adaptive psycho-social, cognitive, and behavioral strategies that contribute to general fitness in modern environments. Specific fluid abilities can be involved in both ensuring stability and promoting change, potentially highlighting functional and/or developmental pathways.
Figure 7 summarizes results for fluid abilities. The indentation of each construct name in this and subsequent figures reflects the altitude of each trait (e.g., factor, aspect, facet). Complete, detailed results are presented in Supplementary Tables 4–7 (see Appendix G). 
Figure 7. Domain independent general capacities correlate with personality traits.
[image: ]

Note.“cd.” denotes compound traits. Meta-analytic correlations (i.e., p̂) are only reported in black type when the number of independent effect sizes contributing the specific meta-analysis was ≥ 10 or the sample was ≥ 1,000 participants. Grey-filled cells had no usable data. Green-filled cells indicate positive effects, and red-filled cells indicate negative effects. Saturation indicates effect magnitude. Indentation of construct labels reflects the altitude of each trait in its respective construct hierarchy.
Induction and quantitative reasoning have sizable, positive correlations with the Big Five factors, facets, and compound personality constructs associated with behavioral activation and proactivity. Among fluid abilities, induction had the largest positive relations with personality attributes of behavioral activation. Such traits include internal locus of control1 (p̂ = .20, N = 14,820, K = 24), self esteem2 (p̂ = .13, N = 420,227, K = 133), creative personality3 (p̂ = .21, N = 3,264, K = 11), and achievement via independence4 (p̂ = .24, N = 4,867, K = 22).5 The latter two correlates of induction also reflect the intellect aspect of openness in addition to extraversion and conscientiousness (primarily the achievement facet), but the relation with creative personality was not generalizable (lower CV = -.07). Induction was also substantially related to compound personality traits that had elements of high extraversion and conscientiousness alongside low neuroticism. For example, induction correlated .13 with the industriousness aspect of conscientiousness and .14 with the activity facet of extraversion (N = 450,608 and 388,190, K = 73 and 87, respectively). Overall, individuals who have strong induction capabilities tend to be behaviorally and emotionally positively activated. Specifically, they are active and industrious. They also have higher self esteem and internal locus of control.6 Finally, they tend to achieve most in unstructured situations that allow for individual initiative and freedom rather than situations requiring that set procedures be followed. These clusters of traits correspond to a “high-energy” setting in individuals that is likely best suited to resource-rich environments.
While general sequential reasoning was much less related to these personality constructs than induction, there were two entirely different personality traits that related positively and generalizably to general sequential reasoning. The non manipulative facet of agreeableness and compound trait of cold efficiency7 correlated .13 and .14 with general sequential reasoning, respectively (N = 2,254 and 7,630, K = 18 and 25). Individuals who score high on general sequential reasoning appear to be principled, logical, and rational as well as not typically deceitful or deceptive. Knowing that general sequential reasoning measures deductive abilities provides insight into the cool, direct, and methodical problem-solving function of this cluster of traits. 
Quantitative reasoning’s relations mirrored those of induction rather than general sequential reasoning. The enthusiasm aspect and activity facet of extraversion, as well as some of the same high extraversion, high conscientiousness, and low neuroticism compound traits (e.g., self esteem,8 internal locus of control,9 and optimism10), correlated positively and generalizably with quantitative reasoning (mean11 p̂ = .17, range = .10 to .21, N range = 16,902 to 52,212, K range = 16 to 34). In addition, quantitative reasoning’s positive association with rugged individualism12 was also indicative of the same personality trait amalgam (p̂ = .15, N = 10,822, K = 16). Finally, quantitative reasoning’s positive associations with both factor beta13 (p̂ = .18, N = 2,085, K = 11) and factor alpha14 (p̂ = .12, N = 55,414, K = 17) likely capture the same core, proactive variance shared across the personality constructs of extraversion, conscientiousness, and (low) neuroticism. 
Overall, these meta-analytic findings substantiate a set of personality traits associated with induction and quantitative reasoning that drive behavioral activation and pursuit of development and growth to support the capacity of individuals for change and self-evolution. Put differently, those who are more likely to take action and have the ability to identify and apply patterns tend to be able to change themselves more to fit changing environments. In contrast, those higher on deductive general sequential reasoning may achieve the same goals with cool and earnest methodicalness. 
Fluid abilities are negatively related to the orderliness aspect of conscientiousness. Orderliness encompasses organization, caution, discipline, and precision, whereas order focuses more narrowly on planning and organization (Stanek & Ones, 2018). All specific fluid abilities were similarly related to orderliness. Induction correlated -.12 with orderliness and -.21 with routine seeking15 (N = 199,564 and 5,030, K = 113 and 16, respectively). General sequential reasoning correlated -.12 with order and -.14 with cautiousness (N = 8,685 and 12,720, K = 36 and 38, respectively). Quantitative reasoning correlated -.17 with orderliness and -.16 with judging-perceiving,16 a compound attribute that can be described as a desire for definiteness or a preference for structure versus flexibility (N = 77,752 and 6,012, K = 21 and 9, respectively). A few exceptions notwithstanding, the consistent pattern and magnitude of these relations indicates that individuals who are high on fluid abilities might be better equipped to handle disorder well, particularly lack of routine, lack of plans/protocols, and disorganization. That is, as proposed by the compensation hypothesis (Moutafi et al., 2004), individuals with higher fluid ability may not need the structure and scaffolding produced by orderliness-related traits to self-regulate toward goal states. Another interpretation of orderliness-related traits’ negative relations with fluid abilities involves their differential functional foci: fluid abilities may best support change-focused strategies whereas orderliness (aspect) and order (facet) may best support stability-focused strategies. Their negative association points to a trait complex that suggests a compensatory mechanism built upon the trade-off between change and stability. 
Different fluid abilities relate to different agreeableness and extraversion constructs. For induction and quantitative reasoning, relations with agreeableness and extraversion were mildly negative. Induction correlated -.12 with the politeness aspect and -.11 with the tender mindedness facet of agreeableness (N = 73,945 and 28,968, K = 11 and 62, respectively). Quantitative reasoning displayed a negative relation with the agreeableness-related compound trait warmth17 as well as the sociability facet of extraversion (p̂ = -.12 and -.13, N = 82,733 and 84,335, K = 24 and 44, respectively). In contrast, general sequential reasoning was mostly unrelated to agreeableness and extraversion constructs. As noted above, an exception was a positive correlation with the non manipulative facet of agreeableness (p̂ = .13, N = 2,254, K = 18), which may be useful for maintaining self in social environments. This relation is consistent with general sequential reasoning’s broader role in following/applying rules to aid self-preservation. 
Specific fluid abilities induction and quantitative reasoning are both negatively related to depression and associated neuroticism facets. Induction correlated -.13 with neuroticism constructs depression, negative affect, and withdrawal (see Supplementary Tables 4–7 in Appendix G). Quantitative reasoning correlated -.25 with the depression facet of neuroticism (N = 51,201, K = 24, CV = -.12 to -.38). All of these relations were generalizable. Data were sparse for general sequential reasoning, but they also suggested the same negative relations. It may be that depression detracts from these specific fluid reasoning abilities (e.g., when psychological stability cannot be maintained and emotional dysregulation interferes with effective reasoning) or that individuals who are lower on these fluid abilities have greater proclivity to be depressed (e.g., when lower fluid abilities are not sufficient to regulate emotions). Evolution offers a less pathological explanation. It may be that when survival is the goal and the environment is resource-scarce or unsupportive, traits that correspond to low energy usage (e.g., depression, lower fluid reasoning) may actually be adaptive.
Like most abilities, fluid abilities show notable, positive relations with openness, especially its intellect aspect and associated facets (i.e., need for cognition, ideas, and curiosity) as well as compound personality traits involving it. Induction had a mean meta-analytic correlation of .17 with the intellect aspect and aligned facets of openness. The corresponding mean meta-analytic correlations for general sequential reasoning and quantitative reasoning were .21 and .19, respectively. In contrast, a few other traits that are more closely aligned with openness’ experiencing aspect rather than its intellect aspect showed small, negative relations (e.g., aesthetics with quantitative reasoning [p̂ = -.15, N = 73,152, K = 8], tolerance18 with general sequential reasoning [p̂ = -.09, N = 7,491, K = 29], and experiencing with quantitative reasoning [p̂ = -.07, N = 3,402, K = 11]). This constellation of traits may energize the individual to change by identifying that change is needed and activating mechanisms to reason out what actions to take.
Short Term Memory Abilities
Short term memory involves encoding, maintaining, and manipulating information in immediate awareness (McGrew et al., 2014). Sub-dimensions include memory span, working memory capacity, attentional executive control, and meaningful memory. Short term memory abilities’ relations with personality variables have not been previously meta-analyzed, and the results presented here indicate positive associations with interpersonal traits from the agreeableness and especially extraversion domains as well as negative associations with depression-related traits.
Figure 7 summarizes results for short term memory constructs. Complete, detailed results are presented in Supplementary Tables 24–27 (see Appendix G). 
Short term memory abilities show consistent, small, positive relations with agreeableness and extraversion traits. Both agreeableness and extraversion are interpersonal traits. Agreeableness and its facets tender mindedness and non manipulative correlated in the .10 to .11 range with memory span. Relations with some extraversion traits were somewhat stronger. Memory span correlated .17 with extraversion’s enthusiasm aspect (N = 43,618, K = 32), .13 with its activity facet (N = 379,981, K = 19), .12 with its positive emotionality facet (N = 5,805, K = 20), and .12 with its sociability facet (N = 364,141, K = 23). 
Working memory capacity echoed the positive associations between memory span and both extraversion and agreeableness. Its correlations were positive and homogenous with compound personality traits involving extraversion, agreeableness, or both, such as optimism19 (p̂ =  .13, N = 10,828, K = 7, SD .00), trust20 (p̂ =  .17, N = 941, K = 11, SD .00), and openness to emotions21 (p̂ =  .10, N = 1,109, K = 12, SD .00). The consistency of these relations is remarkable. Working memory capacity also correlated .14 with enthusiasm (N = 63,416, K = 23). One puzzling null finding, however, involved warmth,22 which only correlated .05 (N = 8,840, K = 18) with working memory capacity. 
There may be several explanations for the generally modest, but positive and consistent, associations between short term memory constructs and compound personality constructs involving extraversion and agreeableness. For example, having a greater memory span may facilitate the demonstration of extraverted and agreeable behaviors and tendencies by allowing individuals to actively engage with others, remember names of group members, or echo someone else’s emotional frame of mind. Alternatively, extraverts and those high on agreeableness may invest more time and effort into developing their memory span to facilitate engagement with other people. Either way, the function of this trait complex is likely to maintain the individual in social environments. 
Short term memory abilities are negatively correlated with depressive personality traits. Most abilities’ relations with neuroticism, especially its withdrawal aspect and depression facet, tended to be negative. This was also true for short term memory. Memory span correlated -.19 (N = 46,779, K = 36) with the depression facet and -.12 (N = 12,475, K = 8) with the withdrawal aspect of neuroticism. Memory span’s relation with the uneven tempered facet of neuroticism was also negative and sizable (p̂ = -.17, N = 371,911, K = 32). Memory span correlated -.27 with the suspiciousness facet of neuroticism, though only seven samples were available to examine this correlation (N = 2,300). Remarkably, neither memory span nor working memory capacity related strongly to the anxiety facet of neuroticism (p̂ = -.05 and -.09, N = 8,434 and 8,552, K = 31 and 25, respectively). Paralleling results for memory span, the depression facet and withdrawal aspect of neuroticism were also notable, negative correlates of working memory capacity (p̂ = -.19 and -.14, N = 52,223 and 11,494, K = 18 and 11, respectively). In contrast, the uneven tempered facet was not (p̂ = -.05, N = 2,930, K = 17). This constellation of short term memory abilities and depressive personality traits suggests potentially pathological psychological instability involving withdrawal of cognitive resources from short term memory storage and retrieval alongside psychological disengagement. Such a trait constellation can be an adaptive low-energy strategy for coping with unsupportive or resource-poor environments.
Short term memory is related to openness traits, but relations vary by facet. Memory span and working memory capacity both correlated positively with global openness (p̂ = .19 and .12, N = 37,229 and 15,245, K = 61 and 36, respectively). Their relations with the ideas facet were also positive and of similar magnitude (p̂ = .19 and .25, N = 2,471 and 1,626, K = 19 and 15, respectively). Memory span’s relation with the experiencing aspect of openness was also of similar magnitude (p̂ = .22, N = 365,232, K = 12). Yet relations were negligible or much smaller with the facets associated with the experiencing aspect of openness: .00 with fantasy, .07 with aesthetics, -.04 with non traditional, and .10 with variety seeking (see Supplementary Tables 24–27 in Appendix G). A similar, but not identical, pattern of results emerged for working memory capacity. Working memory capacity’s relations were .12 with global openness, .25 with the ideas facet, and .16 with need for cognition, the latter two being indicators of the intellect aspect of openness (see Supplementary Tables 24–27 in Appendix G). Working memory capacity’s relations were somewhat weaker for indicators of the experiencing aspect of openness: .15 with fantasy, and .11 with aesthetics (N = 1,090 and 1,079, K = 12 and 12, respectively). Relations with non traditional and variety seeking facets tended toward positive but negligible (p̂ = .08 for both, N = 3,528 and 2,923, K = 15 and 19, respectively). 
Short term memory abilities of memory span and working memory capacity have differing patterns of relations with conscientiousness constructs. Memory span’s relations with conscientiousness were positive and varied by conscientiousness facet. Its relations with the industriousness aspect, as well as dependability and order facets, were in the .15 to .21 range, whereas its relations with other conscientiousness facets (e.g., achievement, persistence, cautiousness) were much smaller, in the -.04 to .09 range. Surprisingly, working memory capacity’s relations with conscientiousness constructs were negligible to small in magnitude (p̂ = -.01 to .08). Short term memory abilities’ positive relations with some conscientiousness constructs may signal their co-functioning for maintenance of self in the environment (i.e., ability to maintain homeostasis despite changing circumstances).
Short term memory has modest, positive relations with compound personality traits reflecting variance from emotional stability, extraversion, and conscientiousness trait combinations. Such a finding was unsurprising since emotional stability, extraversion, and conscientiousness also display small but persistent positive relations with short term memory constructs. Memory span related to both self esteem23 and internal locus of control24 (p̂ = .15 and .13, N = 390,216 and 84,015, K = 40 and 42, respectively). Working memory capacity correlated .07 and .11 with self esteem and internal locus of control (N = 8,496 and 61,986, K = 16 and 19, respectively). Lastly, the meta-trait factor alpha25 also related positively though modestly to both memory span and working memory capacity (p̂ = .11 and .13, N = 21,609 and 7,370, K = 18 and 11, respectively). Considering the meaning of its constituent traits and abilities, this constellation of associated individual differences reflects adaptability—a general fitness for both self-preservation and change.
Long Term Storage & Retrieval Abilities
Long term memory involves two clusters of abilities: learning efficiency and retrieval fluency. Learning efficiency refers to the processing and storage of information beyond immediate awareness/working memory. Learning efficiency sub-dimensions include associative memory, meaningful memory, episodic memory, free recall memory, and long term visual memory. Retrieval fluency refers to the ability to access information stored in long term memory. Retrieval fluency sub-dimensions include abilities related to the production of ideas (e.g., expressional fluency), word retrieval (e.g., word fluency), and figural fluency (i.e., figural fluency). In a comprehensive meta-analysis, Kostal (2019) found evidence that these two ability clusters are distinct, supporting the call of Schneider and McGrew (2018) and Stanek and Ones (2018) for their distinction as primary abilities. 
The current meta-analytic results also help clarify questions regarding the taxonomic structure of cognitive abilities. For example, Schneider and McGrew (2012) classified free recall memory as part of the learning efficiency cluster within long term storage and retrieval but, the pattern of relations observed in the current meta-analyses indicates that this ability may nomologically be part of the retrieval fluency cluster.
Figure 7 summarizes results for long term storage and retrieval constructs. Complete, detailed results are presented in Supplementary Tables 9–23 (see Appendix G). 
Relations of learning efficiency and retrieval fluency with personality constructs were markedly different from one another. Notwithstanding the few exceptions noted below, learning efficiency abilities were mostly unrelated to personality constructs. In contrast, retrieval fluency abilities had substantial, positive links with personality traits. 
Individuals higher on retrieval fluency abilities tended to be higher on extraversion’s dominance facet, assertiveness and enthusiasm aspects, self esteem,26 and openness traits as well as lower on conscientiousness’ cautiousness facet and neuroticism’s depression, anxiety, and uneven tempered facets. These findings repeat a pattern observed across many abilities: positive relations between cognitive abilities and personality traits associated with initiating adaptation to the environment as well as growth in individual complexity. Put differently, individuals who can come up with many ideas, are confident in themselves, and are socially driven tend to see many possibilities, which fuels their inner growth and their ability to fit with their environment.
Learning efficiency abilities are generally unrelated to personality traits. This was true for overall measures of learning efficiency as well as associative memory, meaningful memory, and long term visual memory. While relations hovered between -.06 and .06 for many personality constructs examined with these abilities, two sets of exceptions stood out.27 First, associative memory, meaningful memory, and episodic memory were all positively and notably correlated with openness (p̂ = .22, .23, and .11, respectively; Supplementary Tables 9–23 in Appendix G). Second, episodic memory displayed mild, positive relations with agreeableness and conscientiousness (p̂ = .11 and .12, N = 3,674 and 3,671, K = 6 and 6, respectively). Associative memory had inconsistent relations with conscientiousness-related constructs: it correlated -.11 with conscientiousness but .13 with the internal locus of control compound trait28 (N = 3,085 and 17,892, K = 5 and 3, respectively). Given the small number of primary studies contributing to these meta-analytic estimates, we refrain from drawing firm conclusions from these exceptions to the pattern of generally negligible relations between learning efficiency and personality. 
Retrieval fluency abilities are positively related to global extraversion as well as its aspects and dominance facet. This constellation of associated traits and abilities reflects activation for change and ideation of potential next steps for action. Retrieval fluency and its components ideational fluency, associational fluency, expressional fluency, originality and creativity, naming facility and speed of lexical access, and word fluency all had positive, though modest, relations with global extraversion (p̂ = .13, .16, .10, .08, .12, .08, and .07, respectively; see Supplementary Tables 9–23 in Appendix G). However, for some of these relations, associated SDp̂s were large enough to result in wide credibility value ranges (see Supplementary Tables 9–23 in Appendix G). A more fine-grained examination of extraversion’s links to retrieval fluency measures was thus needed to help clarify the nature of these relations. 
Results indicated that the enthusiasm aspect of extraversion was a consistent, positive correlate of several retrieval fluency abilities centered on verbal retrieval. These abilities included associational fluency, naming facility and speed of lexical access, and word fluency (p̂ = .18, .18, and .15, respectively; see Supplementary Tables 9–23 in Appendix G). Data were more sparse for the assertiveness aspect but indicated a similar pattern (mean p̂ = .13). In addition, extraversion’s dominance facet consistently displayed relatively homogenous, positive relations with retrieval fluency abilities: .16 with ideational fluency, .14 with expressional fluency, .14 with word fluency, .09 with associational fluency, and .09 with originality and creativity (see Supplementary Tables 9–23 in Appendix G). For both ideational fluency as well as originality and creativity, relations with most extraversion facets were positive and modest to sizeable (e.g., p̂ = .25 and .20 for relations with activity, N = 3,788 and 361,957, K = 6 and 9, respectively). One clear conclusion is that retrieval fluency abilities are not independent of extraversion constructs. These relations were not identified in previous meta-analyses, which were based on smaller amounts of data and less precise construct taxonomies.
Retrieval fluency abilities are negatively correlated with neuroticism facets depression, anxiety, and uneven tempered. The covariance of depression, anxiety, and uneven tempered with retrieval fluency abilities was evident. Where sufficient data were available, robust and negative relations were detected. Retrieval fluency abilities of naming facility and speed of lexical access, free recall memory, ideational fluency, and word fluency correlated negatively with neuroticism’s depression facet (p̂ = -.22, -.17, -.13, and -.10, respectively; see Supplementary Tables 9–23 in Appendix G). Anxiety correlated -.10 and -.11 with ideational fluency and word fluency (N = 5,507 and 1,477, K = 12 and 12, respectively). In addition, originality and creativity ability had a substantial, negative correlation with the uneven tempered facet of neuroticism (p̂ = -.25, N = 363,640, K = 12). Withdrawal had substantial relations similar to these facets (mean p̂ = -.13). In other words, individuals who are higher on retrieval fluency appear also to be less depressed, withdrawn, anxious, and uneven tempered. The negative relations between retrieval fluency abilities and these neuroticism traits reflects a fitness function for achieving psychological stability and internal homeostasis. In other words, when stability is the adaptive goal, the ability to generate many original ideas is less useful and tendencies to worry or withdraw are more useful.
Retrieval fluency abilities are positively related to self esteem. As we previously noted, self esteem is a compound personality trait that incorporates variance from both emotional stability and extraversion, along with conscientiousness. Notable relations of retrieval fluency abilities with extraversion and emotional stability were noted above. It was therefore not surprising that meta-analytic results showed positive relations between self esteem and several retrieval fluency abilities. Specifically, originality and creativity, expressional fluency, ideational fluency, word fluency, and associational fluency all had positive correlations with self esteem (p̂ = .22, .18, .12, .10, and .09, respectively; see Supplementary Tables 9–23 in Appendix G). In all these cases, there was little variation in the size of these relations for each set of effect sizes. That is, self esteem’s positive association with retrieval fluency abilities appeared to be quite homogenous for each meta-analysis.
Several retrieval fluency abilities have negative, albeit weak, associations with conscientiousness’ cautiousness facet. Although conscientiousness constructs were mostly independent of retrieval fluency abilities, cautiousness stood out as a negative, albeit weak, correlate. Ideational fluency, originality and creativity, as well as expressional fluency correlated -.09 to -.12 with cautiousness. Such associations may reflect several potential developmental possibilities: the lower inhibitions associated with low cautiousness may assist in the development of retrieval abilities, higher cautiousness may inhibit development or utilization of retrieval abilities, high retrieval abilities may reduce cautiousness, and low retrieval abilities may encourage cautiousness. More than one of these causal explanations could even act at the same time, all avenues future research could pursue.
Retrieval fluency abilities have relatively uniform, positive correlations with openness, as well as its aspects and facets. This constellation of associated traits and abilities encapsulates characteristics for behavioral activation for change. The mean meta-analytic correlation between retrieval fluency and the openness factor, aspects, and facets (regardless of N or K) was .19. Using the same method for the broader set of openness-related traits (see Figures 25 and 26 in Chapter 8 for lists),29 similar mean meta-analytic correlations were found for specific abilities: free recall memory (p̂ = .19), ideational fluency (p̂ = .16), associational fluency (p̂ = .16), word fluency (p̂ = .16), expressional fluency (p̂ = .15), and originality and creativity (p̂ = .14). There did not appear to be particularly notable differences between how openness’ intellect and experiencing aspects and their associated facets related to retrieval fluency abilities, as credibility value ranges overlapped. Since judging/perceiving is a compound personality attribute that includes variance from both low openness and high conscientiousness, it was not surprising that it correlated negatively with several retrieval fluency abilities (p̂ = -.17 for expressional fluency, -.12 for associational fluency, and -.13 for ideational fluency but only -.07 for originality and creativity; see Supplementary Tables 9–23 in Appendix G).
Sensory-Motor Domain Specific Abilities
Visual Processing Abilities
Visual processing abilities revolve around the ability to simulate mental imagery to solve problems. This cluster of abilities has also been referred to as spatial ability in the literature. It includes specific abilities such as closure speed and spatial scanning. Visualization scales (e.g., shape rotation) appear to be the best markers for visual processing abilities (Carroll, 1993; Kostal, 2019). 
Figure 8 summarizes results for visual processing constructs. Complete, detailed results of results are presented in Supplementary Tables 28–34 (see Appendix G).
Figure 8. Sensory-motor domain specific abilities correlate with personality traits.
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Note. “cd.” denotes compound traits. Meta-analytic correlations (i.e., p̂) are only reported in black type when number of independent effect sizes contributing the specific meta-analysis was ≥ 10 or the sample was ≥ 1,000 participants. Grey-filled cells had no usable data. Green-filled cells indicate positive effects, and red-filled cells indicate negative effects. Saturation indicates effect magnitude. Indentation of construct labels reflects the altitude of each trait in its respective construct hierarchy.
Visual processing abilities are consistent, positive correlates of the compound personality trait of rugged individualism. Rugged individualism30 has traditionally been referred to as masculinity in the personality literature, because it refers to traits stereotypically associated with males, such as adventurousness, competitiveness, and preferences for exploration and independence. Across specific visual processing abilities, regardless of N or K, the mean meta-analytic correlation with rugged individualism was .12, which has not previously been noted. Visualization specifically correlated .14 with rugged individualism (N = 7,148, K = 19). It is well known that, among all cognitive abilities, visual processing abilities show the largest sex differences (Kell & Lubinski, 2013; Lubinski & Benbow, 1992; Reilly & Neumann, 2013). Their positive relations with rugged individualism provide evidence of a complex of sex-related personality attributes and visual processing abilities, further suggesting sex-based developmental trajectories.
Visual processing abilities display some modest, positive relations with compound personality traits that involve behavioral activation, drive, and proactivity. As previously discussed, tendencies toward behavioral activation, drive, and proactivity involve low neuroticism, high extraversion, and conscientiousness. Although data were sparse, there were several relations supportive of a positive link between visual processing abilities and compounds of these traits. Visualization correlated with self esteem31 .12 (N = 397,889, K = 42). Spatial scanning correlated with locus of control32 .16 (N = 21,594, K = 11). The mean meta-analytic correlation between all visual processing abilities and achievement via independence33 was .22. While neither extraversion nor conscientiousness by themselves were notable correlates of visual processing abilities, both (low) neuroticism and (high) openness were (see below). 
Visual processing abilities are more weakly related to neuroticism and its aspects and facets than other major ability constructs, including fluid abilities. All relations with neuroticism traits were negative but weaker than those found for other abilities. Therefore, visual processing does not appear to play a central role in conferring psychological stability. Neuroticism facets depression, uneven tempered, and suspiciousness all correlated -.11 to -.12 with visualization (see Supplementary Tables 28–34 in Appendix G). These relations were quite homogeneous, with associated SDp̂s between .03 and .07. Relations between other visual processing abilities and neuroticism constructs were of similar magnitudes, but small numbers of effect sizes and/or sample sizes constrained definitive conclusions. The mean meta-analytic correlation between all visual processing abilities and the neuroticism factor, aspects, and facets was -.08 (regardless of N or K), similar to some other primary ability clusters (e.g., -.14 with fluid abilities, -.12 with processing speed abilities).34 
Visualization has a mild, negative correlation with the modesty facet of agreeableness. Visual processing abilities in general, and visualization in particular, were mostly uncorrelated with agreeableness, its aspects, and its facets. Relations were nil, negligibly small, or heterogeneous enough to produce credibility value ranges that contained 0. However, one agreeableness facet stood out as a homogenous, if humble, negative correlate of visualization: modesty (p̂ = -.12, N = 970, K = 11). A similar correlation was also observed for the general visual processing construct (p̂ = -.11, N = 1,225, K = 10).
Visual processing abilities are more closely related to the intellect aspect and associated facets of openness than its experiencing aspect and associated facets. As noted above, visual processing abilities are less related to openness traits compared to other major abilities. Nonetheless, differential relations with openness constructs were found. Visual processing abilities and intellect aspect traits’ relations reflect a functional cluster for cognitive exploration to identify and initiate adaptations to the environment. Visualization correlated .20 with intellect as well as .24 with the ideas and .21 with curiosity facets (see Supplementary Tables 28–34 in Appendix G). In contrast, visualization correlated just .02 with experiencing (N = 368,387, K = 28), .00 with introspection (N = 73,135, K = 10), .09 with fantasy (N = 2,599, K = 22), -.09 with aesthetics (N = 74,525, K = 24), .10 with non traditional (N = 16,742, K = 41), and .04 with variety seeking (N = 2,539, K = 17). The positive pairing of visualization with ideas and curiosity highlights an externally oriented trait complex, since both are directed at environmental cues. The same pattern held for closure speed and flexibility of closure, even though the number of contributing effect sizes and the sample sizes were much smaller. For example, the mean correlation across all meta-analytic estimates for intellect and associated facets with closure speed was .15, whereas the corresponding value for the experiencing aspect and aligned facets35 was .04. 
Auditory Processing Abilities, Psychomotor Abilities, and Psychomotor Speed Abilities
Auditory processing encapsulates abilities related to hearing and deciphering auditory signals. Our meta-analytic database for auditory processing was very sparse. Auditory processing abilities, psychomotor abilities, and psychomotor speed abilities36 were only included in the meta-analyses reported here in an exploratory manner if they were encountered during searches for materials with other cognitive abilities. Therefore, we are not able to reach generalizable conclusions about the nature of relations between auditory processing abilities and personality traits. Based on the available information, negative relations with neuroticism facets and positive relations with openness-related traits were suggested. 
Figures 8 and 9 summarize results. Complete, detailed results are presented in Supplementary Tables 35, 81–84, and 85–86, respectively (see Appendix G).
Speed Abilities
Processing Speed Abilities
Processing speed abilities involve the ability to perform relatively simple, mostly perception-based, repetitive tasks quickly and accurately. Specific abilities that are part of this primary ability are perceptual speed (including complex perceptual speed, scanning, and pattern recognition), reading speed, and number facility. Processing speed abilities present a nomological network with personality traits that is quite distinct from other primary abilities. Processing speed abilities had positive relations with conscientiousness, emotional stability, and agreeableness, highlighting a complex of traits focused more on preserving homeostasis than pursuing change.
Figure 9 summarizes results for processing speed abilities. Complete, detailed results are presented in Supplementary Tables 36–40 (see Appendix G).
Figure 9. Speed abilities correlate with personality traits.
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Note. “cd.” denotes compound traits. Meta-analytic correlations (i.e., p̂) are only reported in black type when number of independent effect sizes contributing the specific meta-analysis was ≥ 10 or the sample was ≥ 1,000 participants. Grey-filled cells had no usable data. Green-filled cells indicate positive effects, and red-filled cells indicate negative effects. Saturation indicates effect magnitude. Indentation of construct labels reflects the altitude of each trait in its respective construct hierarchy.
Processing speed abilities relate similarly and positively to the industriousness aspect as well as the order facet of conscientiousness. Perceptual speed correlated with industriousness (p̂ = .17, N = 367,829, K = 34, SDp̂ = .03, CV = .14 to .21), persistence (p̂ = .15, N = 2,262, K = 17, SDp̂ = .00, CV = .15 to .15), and order (p̂ = .20, N = 362,327, K = 22, SDp̂ = .00, CV = .20 to .20). Scanning correlated .15 with industriousness (N = 434,549, K = 8, SDp̂ = .00, CV = .15 to .15). Number facility correlated .13 with orderliness (N = 2,642, K = 9, SDp̂ = .00, CV = .13 to .13). For all these relations, the associated variability was extremely small, and relations were generalizable. Number facility also had a generalizable, positive correlation of .25 with global conscientiousness (N = 34,605, K = 21, CV = .02 to .47). These findings indicate a stronger link between processing abilities and conscientiousness-related traits, especially for its industriousness aspect and order facet, than most other non-invested/non-crystallized abilities. This constellation of associated traits and abilities may contribute to individuals’ general subsistence by helping them accomplish goals through adherence to principles, paying attention to details, and by following set procedures and routines. 
Processing speed abilities are negatively related to uneven tempered, suspiciousness, depression, and anxiety facets of neuroticism. This constellation of traits confers psychological stability. Processing abilities had negligible to weak, negative correlations with global neuroticism but somewhat stronger relations with the trait’s facets. For example, global neuroticism was a mild but consistent negative correlate of scanning, pattern recognition, and number facility (mean p̂ =  -.11, p̂ range = -.11 to -.10, N range = 7,884 to 100,600, K range = 6 to 45). Relations with some neuroticism facets were somewhat stronger. For example, the suspiciousness facet of neuroticism consistently related to processing speed abilities (mean p̂ = -.16, range = -.22 to -.07 regardless of N or K). Processing abilities for which sufficient data were available also correlated negatively and similarly with the uneven tempered facet of neuroticism (mean p̂ = -.17, p̂ range = -.18 to -.15, N range = 362,127 to 434,318, K range = 12 to 42). Number facility correlated -.17 with the depression facet of neuroticism (N = 4,953, K = 8), but depression correlated only -.04, -.09, and -.06 with other processing speed abilities of perceptual speed, scanning, and pattern recognition, respectively (N = 6,530, 10,410, and 8,052, K = 21, 10, and 2). Scanning and number facility abilities correlated -.10 and -.13 with anxiety, respectively (N = 72,705 and 695, K = 8 and 7), yet perceptual speed was unrelated to anxiety (p̂ = .00, N = 5,912, K = 28). The dearth of relations between processing speed abilities and neuroticism facets precludes robust identification of generalizable links between these abilities and this part of the personality domain. Nonetheless, the conclusion that individuals who score higher on processing speed abilities tend to be slightly more even tempered, less suspicious, less depressed, and less neurotic is indicated by the available data. 
Processing speed abilities tend to correlate positively with the agreeableness facets cooperation and lack of aggression. This constellation of traits is functional for maintaining self in the social environment. Perceiving stimuli (e.g., faces) quickly and accurately can enhance cooperation and reduce aggression. Lower aggression and higher levels of cooperation can free up cognitive resources for performing processing tasks well. Either way, the cooperation and lack of aggression facets of agreeableness showed some positive correlations with processing speed abilities. Specifically, perceptual speed correlated .10 with lack of aggression (N = 2,305, K = 15), and number facility correlated .20 with cooperation (N = 21,025, K = 8). However, the negligible correlation between perceptual speed and cooperation (p̂ = -.03, N = 4,304, K = 12) called into question the consistency of relations across specific processing speed abilities. In addition, relations with most other agreeableness aspects and facets were tenuous. Further research should examine the links between processing speed abilities and the promising agreeableness facets pointed to by the meta-analyses and conceptual reasoning presented here. 
Processing speed abilities are related to the factor alpha meta-trait and stress tolerance compound trait. Given the meta-analytic evidence for the positive relations with conscientiousness and agreeableness alongside negative relations with neuroticism, it was expected that processing abilities would relate positively to the factor alpha meta-trait, which represents shared variance among these three traits. Factor alpha is a higher order trait, referred to as stability by some researchers (DeYoung, 2006) and interpreted as socialization by others (Davies et al., 2015; Digman, 1997). It is a prime component of homeostasis and helps maintain and preserve the individual. We expected processing abilities to correlate sizably with factor alpha. This expectation was borne out for two of the three processing speed abilities for which there were sufficient data to estimate relations with factor alpha. Number facility and perceptual speed were both positively and generalizably related to factor alpha (p̂ = .17 and .08, N = 32,591 and 15,333, K = 14 and 20, respectively). Similarly, the compound trait of stress tolerance captures variance from the same Big Five factors as factor alpha, with a higher proportion from (low) neuroticism. Stress tolerance correlated .16 and .20 with scanning and number facility, respectively (N = 74,168 and 21,321, K = 5 and 8, respectively). Oddly, perceptual speed appeared to be unrelated to stress tolerance, but this was based on a smaller number of independent effect sizes, and therefore could be due to second-order sampling error (p̂ = .04, N = 2,156, K = 3). Taken together, these findings indicate that individuals who perform well on processing speed tests appear to be well-adjusted and socialized individuals. In general, processing abilities are the strongest positive correlates of the personality domain’s meta-trait factor alpha (stability/socialization), which is also in line with their positive relations with conscientiousness, agreeableness, and emotional stability—reflecting a complex of traits and abilities that confers stability to individuals, especially when conditions are difficult and/or the environment is unsupportive.
Processing speed abilities are positively related to extraversion facets sociability and activity. This constellation of associated traits and abilities indicates adaptation to the environment. The activity facet of extraversion was consistently, homogenously, and positively related to processing speed abilities. The three processing abilities for which data were available yielded similar correlations: .15 for perceptual speed (N = 372,882, K = 27), .13 for scanning (N = 370,501, K = 6), and .16 for number facility (N = 359,806, K = 3). The sociability facet of extraversion related positively and more substantially to perceptual speed, scanning, and number facility (p̂ = .18, .14, and .17, respectively; see Supplementary Tables 36–40 in Appendix G). Overall, it appears that individuals who score high on processing speed are also more active and sociable. These results suggest that adapting to social environments relies on personality facets of sociability and activity from the extraversion domain but also on processing speed abilities, the latter perhaps instrumental in perceiving details pertaining to social situations. 
Specific processing speed abilities are consistently, homogenously, and positively related to self esteem. Recall from earlier sections that self esteem is a compound personality construct that captures variance from three Big Five factors (i.e., low neuroticism, high extraversion, and high conscientiousness), which were all correlated with processing speed. As expected, self esteem correlated positively with perceptual speed (p̂ = .15, N = 377,279, K = 36), scanning (p̂ = .14, N = 388,494, K = 13), and number facility (p̂ = .16, N = 359,882, K = 5). Individuals who are self-confident and self-assured tended to score higher on processing speed abilities. Such a trait and ability pairing may confer general fitness—that is, successfully using both self-preservation and self-evolution to adapt to the environment as conditions demand. Self esteem contributes to psychological resilience to accomplish goals, and processing speed facilitates recognition of the need to adapt.
Specific processing speed abilities positively relate to ambition. This constellation of traits corresponds to behavioral activation, especially for initiating adaptation. Ambition is a compound of extraversion and conscientiousness traits. Similar to the industriousness aspect of conscientiousness and the enthusiasm aspect of extraversion, ambition showed positive relations with scanning and number facility (p̂ = .66 and .25, N = 8,779 and 8,880, K = 3 and 5, respectively). Fewer data points were available for the relation with perceptual speed, but the estimated relation was .15, which was also similar to industriousness at .17 (N = 899 and 367,829, K = 5 and 34, respectively).
Processing speed abilities may correlate positively with openness’ experiencing aspect at a similar or stronger magnitude than its intellect aspect. This constellation of associated traits and abilities reflects activation for adapting to the environment. Openness constructs, especially its intellect aspect and related facets, typically constitute the strongest positive personality correlates of cognitive ability constructs. However, this may not be the case for processing abilities. Perceptual speed had a mean meta-analytic correlation of .10 across the openness factor, aspects, and facets (excluding openness compounds), and correlated .10 with the general openness factor. The correlations with openness’ intellect aspect and the aligned facet need for cognition were .13 (N = 947 and 3,342, K = 6 and 8, respectively). Its relation with the ideas facet was somewhat stronger, at .19 (N = 2,308, K = 18). The experiencing aspect also correlated .19 with perceptual speed (N = 366,026, K = 24). However, relations with experiencing-aligned facets fantasy and aesthetics were weak and non-generalizable (p̂ = .01 and .06, N = 1,909 and 1,916, K = 19 and 19, CV = -.08 to .11 and -.04 to .16, respectively). There were positive and generalizable relations with openness’ experiencing aspect and scanning as well as number facility (p̂ = .15 and .17, N = 362,578 and 363,819, K = 11 and 9, CV = .15 to .15 and .14 to .20, respectively).
Reaction & Decision Speed Abilities
Reaction and decision speed refers to the speed and accuracy of a decision/behavior after perceiving and/or judging a stimulus. Sub-dimensions include simple reaction time, choice reaction time, semantic processing speed, mental comparison speed, and inspection time.
Figure 9 summarizes results for reaction and decision speed abilities. Complete, detailed results are presented in Supplementary Tables 41–48 (see Appendix G).
Our database was relatively sparse for reaction and decision speed. However, small, negative relations with both aspects of neuroticism (mean p̂ = -.12 for withdrawal and -.12 for volatility regardless of N or K) as well as negligible relations with agreeableness- and conscientiousness-related traits (excluding compounds) were observed (mean across all meta-analytic estimates were p̂ = .01 and -.03, respectively regardless of N or K). The enthusiasm aspect of extraversion displayed positive relations with simple reaction time (p̂ = .21, N = 329, K = 4), choice decision time (p̂ = .15, N = 5,187, K = 5), and choice movement time (p̂ = .16, N = 5,187, K = 5), which was very similar to the pattern observed for the compound trait of optimism.37 Most other traits did not have enough data to draw robust conclusions, but the current results suggest that openness may be less related to reaction and decision speed abilities than other major cognitive abilities.
Invested Abilities: Acquired Knowledge
Acquired knowledge encompasses a large set of invested abilities that can be grouped into three clusters that appear to have distinct nomological networks with personality constructs: quantitative abilities, verbal abilities, and domain specific abilities. These clusters are all concerned with the acquisition, recollection, and utilization of knowledge. Dimensions of knowledge in the quantitative domain showed differential relations with personality traits compared with dimensions of knowledge in the verbal domain. Key findings for each cluster are highlighted below.
Acquired Knowledge: Quantitative Ability
Quantitative ability describes abilities invested in the mathematical area. These abilities are distinct from quantitative reasoning ability and number facility. Quantitative reasoning ability is a fluid ability that involves using induction or deduction in reasoning with quantitative concepts. Number facility is a perceptual ability that involves speeded performance of basic arithmetic operations. In contrast, acquired quantitative ability is a knowledge-based (i.e., invested) ability focused on information about mathematics, including symbols and operations. Quantitative ability has two major components: mathematics knowledge and mathematics achievement. Mathematics knowledge is the declarative and procedural knowledge of mathematics (e.g., knowing how to compute the volume of a sphere). Mathematics achievement is typically indicated by performance on standardized mathematics achievement tests (e.g., tests used in educational settings to assess invested ability to solve quantitative problems using mathematical knowledge). 
Figure 10 summarizes results for quantitative ability constructs. Complete, detailed results are presented in Supplementary Tables 50–52 (see Appendix G). 
Figure 10. Invested abilities correlate with personality traits.
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Note. “cd.” denotes compound traits. Meta-analytic correlations (i.e., p̂) are only reported in black type when number of independent effect sizes contributing the specific meta-analysis was ≥ 10 or the sample was ≥ 1,000 participants. Grey-filled cells had no usable data. Green-filled cells indicate positive effects, and red-filled cells indicate negative effects. Saturation indicates effect magnitude. Indentation of construct labels reflects the altitude of each trait in its respective construct hierarchy.
Quantitative abilities appear to have negative associations with all Big Five personality constructs, except openness. Available data for specific quantitative abilities revealed robust, negative relations with neuroticism, agreeableness, conscientiousness, and extraversion.
Broad quantitative ability displayed negative relations with global neuroticism, its anxiety and uneven tempered facets, as well as test anxiety (p̂ = -.18, -.28, -.27, and -.20, respectively; see Supplementary Tables 50–52 in Appendix G). It also had a slight, negative relation with extraversion (p̂ = -.09, N = 4,875, K = 12), indicating that introverted individuals score slightly higher on quantitative ability. 
Stronger relations were found for mathematics knowledge, which related negatively to global agreeableness (p̂ = -.15), conscientiousness (p̂ = -.17), and extraversion (p̂ = -.17; see Supplementary Tables 50–52 in Appendix G). It is worth noting that the dominance facet of extraversion had a positive relation with mathematics knowledge, though it was weaker (p̂ = .11, N = 444,593, K = 6). These results generally indicate that individuals who have invested abilities in the mathematics knowledge domain appear to be lower in agreeableness, conscientiousness, and extraversion. As stipulated by the investment theory of intelligence (Cattell, 1987), quantitative abilities are developed over time, and therefore these personality traits may play a role in creating the quantitative tilt in individuals’ cognitive ability profiles. An alternative explanation based on our Cybernetic Trait Complexes Theory (see Chapter 6) may be that the preceding personality traits, which are mostly associated with maintenance of homeostasis, are starved for psychological energy at the expense of energy-intensive pursuits like the acquisition of quantitative abilities. 
Lastly, we note that openness correlated positively but more weakly with quantitative ability and mathematics knowledge than other domains of cognitive abilities (e.g., .11 with quantitative ability and .09 with mathematics knowledge; see Supplementary Tables 50–52 in Appendix G).
Mathematics achievement correlates negligibly with the Big Five personality factors at the global level, though it correlates positively with proactive tendencies (e.g., self esteem, internal locus of control, and ambition). Very few studies were found that reported relations between mathematics achievement and personality. Each meta-analysis with mathematics achievement was based on fewer than 10 effect sizes. Second-order sampling error notwithstanding, the global Big Five personality traits were negligibly related to mathematics achievement. More sizable relations were found for some specific traits, which appear to be masked at the global Big Five level. Five compound personality traits were correlated substantially and positively with mathematics achievement: self esteem,38 internal locus of control,39 and achievement via independence40 (p̂ = .23, .46, and .41, respectively; Supplementary Tables 50–52 in Appendix G) as well as ambition41 (p̂ = .19) and rugged individualism42 (p̂ = .26). What these traits have in common is that they bring together variance from low neuroticism, high extraversion, and high conscientiousness (for self esteem, locus of control, and achievement via independence) and high extraversion and conscientiousness (for ambition and rugged individualism). Therefore, the proactive behavioral tendencies (i.e., behavioral activation tendencies) associated with the joint effects of extraversion and conscientiousness might play a role in mathematics achievement. 
Acquired Knowledge: Verbal Ability
Verbal ability describes abilities invested in language acquisition, development, and utilization, encompassing reading and writing abilities as well as comprehension knowledge abilities. Reading and writing abilities are defined as, “knowledge and skills related to written language” (McGrew et al., 2014). More specific sub-abilities include reading comprehension, reading decoding, reading speed, native language usage, writing ability, and spelling ability. Comprehension knowledge abilities are described as verbal “knowledge and skills that are valued by one’s culture” (McGrew et al., 2014). They include specific abilities such as general verbal information, language development, lexical knowledge, communication ability, and listening ability. Of the 545 verbal ability-personality relations examined, most verbal abilities related similarly to personality constructs. Differential relations for specific verbal abilities were exceedingly rare. 
Figure 10 summarizes results for verbal ability constructs. Complete, detailed results of results are presented in Supplementary Tables 53–65 (see Appendix G).
Verbal abilities are negatively and quite substantially related to the uneven tempered and suspiciousness facets of neuroticism. Similar to other abilities, verbal abilities had negative relations with neuroticism traits. Depression and anxiety facets displayed relations generally in the -.11 to -.23 range. Stronger relations were found for some verbal ability and neuroticism construct pairs (e.g., native language usage ability correlated -.31 with neuroticism’s test anxiety facet, N = 1,381, K = 6). Relations for uneven tempered and suspiciousness were as large, if not larger, than those for other abilities. Uneven tempered correlated -.33 with general verbal information, -.30 with verbal ability broadly defined, -.30 with reading comprehension, -.28 with native language usage, -.26 with lexical knowledge, -.26 with language development, -.26 with comprehension knowledge, and -.25 with spelling ability (see Supplementary Tables 53–65 in Appendix G). While data were sparser for the suspiciousness facet of neuroticism, similar, albeit somewhat weaker, relations were apparent. Correlations were -.28 with comprehension knowledge, -.23 with lexical knowledge, -.22 with general verbal information, -.21 with reading comprehension, and -.15 with verbal ability broadly defined (see Supplementary Tables 53–65 in Appendix G). These sizable, negative relations indicate that individuals who have uneven tempers or are suspicious do not tend to invest their abilities in the verbal domain, or that individuals who score higher on verbal abilities are better able to manage their neurotic tendencies, especially when it comes to displaying uneven temper or suspiciousness. In either case, higher verbal abilities, even temper, and lower levels of suspiciousness form a trait constellation that may support the psychological and social stability of individuals (e.g., by allowing them to verbally process through events with a positive mindset). 
Verbal abilities generally relate positively and substantially to conscientiousness’ industriousness aspect and order facet. Verbal abilities correlated positively with many conscientiousness traits. Focusing on relations where robust conclusions could be drawn based on sample size and number of contributing effect sizes, the industriousness aspect and order facet stood out. Industriousness relations were .34 with general verbal information, .33 with verbal ability broadly defined, .31 with native language usage, .31 with reading comprehension, .31 with spelling ability, .29 with language development, .27 with comprehension knowledge, and .26 with lexical knowledge (see Supplementary Tables 53–65 in Appendix G). These findings are in line with verbal abilities’ positive relations with the achievement facet of conscientiousness (e.g., broad verbal ability p̂ = .12 [N = 2,467, K = 18] and reading comprehension p̂ = .20 [N = 1,174, K = 5], though achievement’s relations with comprehension knowledge abilities were negligible). In addition, compound trait ambition, which incorporates variance from conscientiousness but also extraversion, appeared to be positively related to some verbal abilities (p̂ = .13 for broad verbal ability, .30 for reading and writing, and .14 for lexical knowledge; N = 4,506, 2,703, and 7,057, K = 18, 2, and 18, respectively), though these relations may not all be generalizable (CV = -.08 to .35, .26 to .34, and -.03 to .32, respectively). Achievement via independence is another compound trait that incorporates variance from high conscientiousness (especially industriousness) as well as extraversion, openness, and low neuroticism. It correlated .42 (N = 2,884, K = 12) with broad verbal abilities and .38 (N = 5,238, K = 11) with lexical knowledge. Other compound personality traits that have variance from conscientiousness, but also include variance from extraversion and low neuroticism, correlated positively with verbal abilities as well (i.e., self esteem,43 locus of control,44 and rugged individualism45). These relations were as large as .45 (e.g., for internal locus of control and reading comprehension) but as small as .02 (e.g., for rugged individualism and language development). 
Second, conscientiousness’ order facet displayed positive, sizable relations with verbal abilities. Relations were .25 with verbal ability broadly defined, .21 with reading comprehension, .25 with comprehension knowledge, .20 with general verbal information, .30 with spelling ability, .26 with native language usage, .25 with language development, and .19 with lexical knowledge (see Supplementary Tables 53–65 in Appendix G). The orderliness aspect of conscientiousness, which includes organization, scheduling, and perfectionistic strivings above and beyond the concepts of neatness and non-messiness encapsulated in the order facet, had unremarkable relations with verbal abilities. There are two potential explanations for this finding. First, it may be that the spatial and conceptual aspects of being organized are positively related to verbal abilities, whereas the temporal aspects of organization are not. This explanation is consistent with findings from other relations observed between verbal ability and conscientiousness-related traits discussed below. Second, outliers may have clouded the relations between orderliness and verbal abilities (see Supplementary Tables 150–162 in Appendix H as well as the “Impact of extremely large studies” section in Chapter 9). 
Finally, the conscientiousness-related compound personality trait of routine seeking46 appears to be negatively related to some verbal abilities. Relations were -.21 with broad verbal ability and -.23 with lexical knowledge (N = 2,751 and 5,634, K = 8 and 9, respectively). Similarly, the cautiousness facet of conscientiousness correlated negatively with verbal abilities, though relations were modest (e.g., -.14 with general verbal information, -.13 with language development, -.12 with lexical knowledge, -.10 with reading comprehension, and -.08 with broad verbal ability) (see Supplementary Tables 53–65 in Appendix G).
At face value, this pattern of positive, null, and negative results highlights the complex role that conscientiousness-related traits may have in the development of verbal abilities and acquisition of verbal knowledge; conceptual and spatial order as well as industriousness may be helpful, whereas cautiousness and routine seeking may detract. Future studies are needed to further delineate these relations. 
Verbal abilities are positively related to the activity and sociability facets of extraversion. Although global extraversion was not consistently related to verbal abilities, meta-analytic results supported verbal abilities’ positive relations with several extraversion traits. Chief among them was the activity facet. Relations with verbal abilities were in the .20s (p̂ = .28 with general verbal information, .24 with lexical knowledge, .23 with reading comprehension, .22 with broad verbal ability, .20 with native language usage, .19 with comprehension knowledge, and .18 with spelling ability; see Supplementary Tables 53–65 in Appendix G). Relations with sociability and dominance were still positive but weaker. Relations with sociability were in the .14 to .22 range, except for lexical knowledge (p̂ = .08). Relations with dominance were weaker, in the .09 to .14 range, except for comprehension knowledge and lexical knowledge (p̂ = .07 and .08, respectively). Dominance thus showed modest but consistently positive relations with verbal abilities. For the remaining extraversion aspects and facets, either there were limited data (e.g., for positive emotionality) or relations across verbal abilities were not consistent (e.g., for sensation seeking). In summary, extraversion facets’ positive relations with verbal abilities varied in strength. The strongest relations were for verbal abilities with the activity facet of extraversion, which was also a substantial correlate of quantitative abilities and domain specific knowledge (mean p̂ = .20 and .21, respectively).
Comprehension knowledge verbal abilities correlate more strongly with facets of openness aligned with the intellect aspect than with facets aligned with the experiencing aspect. This constellation of individual differences is associated with initiating adaptation to the environment. Relations were typically in the .24 to .30 range. Comprehension knowledge correlated .36 with the ideas facet, whereas relations were .14 with fantasy, .15 with aesthetics, .24 with non traditional, and .28 with experiencing (see Supplementary Tables 53–65 in Appendix G). Lexical knowledge is an excellent marker for comprehension knowledge. It correlated .40 with the ideas facet, .25 with the curiosity facet, and .24 with the need for cognition facet of openness (see Supplementary Tables 53–65 in Appendix G). A relation of .10 with the intellect aspect was an exception to these sizable correlations (N = 9,211, K = 16). 
In contrast, lexical knowledge’s relations with facets linked to the experiencing aspect were variable and generally weaker (variety seeking p̂ = .04, aesthetics p̂ = .07, fantasy p̂ = 11, introspection p̂ = .13, non traditional p̂ = .25; see Supplementary Tables 53–65 in Appendix G). Surprisingly, lexical knowledge correlated .25 with the experiencing aspect of openness. A similar pattern was evident for other comprehension knowledge abilities such as general verbal information where relations with the more intellectual need for cognition and ideas facets were .26 and .38, respectively (N = 619 and 2,375, K = 5 and 11, respectively). In contrast, relations with more experiencing-related introspection, fantasy, aesthetics, and non traditional were .09, -.01, .11, and .13, respectively (see Supplementary Tables 53–65 in Appendix G).
Acquired Knowledge: Domain Specific Knowledge
Domain specific knowledge describes abilities invested in specific knowledge areas such as foreign language proficiency, arts and humanities, behavioral content knowledge, business knowledge, occupation-related knowledge, realistic knowledge (e.g., knowledge of machinery), general science knowledge, life sciences knowledge, mechanical knowledge, natural sciences knowledge, physical sciences knowledge, and social studies knowledge. Our investigations of domain specific knowledge areas were tied to the availability of data, rather than a systematic representation of all possible specific knowledge domains. We note that domain specific knowledge can range from quite broad (e.g., natural sciences knowledge) to extremely specific (e.g., knowledge of oak trees). Here we highlight findings for a few general domains where sufficiently large samples supported robust conclusions. 
Figure 10 summarizes results for domain specific knowledge constructs. Complete, detailed results are presented in Supplementary Tables 66–80 in Appendix G.
Domain specific knowledge is positively related to openness, but magnitudes of relations are inconsistent. Openness correlated .38 with behavioral and psychological knowledge, .24 with general science knowledge (though its experiencing aspect correlated -.10), .21 with social studies knowledge (.17 with experiencing aspect), and .06 with physical sciences knowledge (see Supplementary Tables 66–80 in Appendix G). These results may suggest that knowledge domains that are closer to quantitative abilities or that require quantitative knowledge for their acquisition covary less with openness and may covary negatively with openness’ experiencing aspect. In contrast, knowledge domains that are more closely aligned with the use of verbal abilities in their acquisition (e.g., behavioral knowledge) may positively covary with openness, including its experiencing aspect. 
Domain specific knowledge has negligible to weak associations with global neuroticism. Analyses revealed particularly weak relations between domain specific knowledge and neuroticism as well as most of its facets. These generally weak relations contrast with neuroticism’s closer association with verbal knowledge. Only three neuroticism-specific traits had relations greater than .10 in magnitude: neuroticism (with foreign language proficiency, mechanical knowledge, and physical sciences knowledge), test anxiety (with mechanical knowledge and social studies knowledge), and uneven tempered (with domain specific knowledge, arts and humanities, business knowledge, realistic knowledge, life sciences knowledge, mechanical knowledge, physical sciences knowledge, and social studies knowledge) (p̂ = -.12, -.13, -.13, -.15, -.31, -.31, -.32, -.31, -.19, -.29, -.18, -.16, and -.26, respectively; see Supplementary Tables 66–80 in Appendix G). The generally weak relations indicate that most neuroticism-related traits may have little impact on the acquisition of domain specific knowledge or that knowledge acquisition in a domain may even be driven by external structures (e.g., job training) that leverage neuroticism-related traits (e.g., sensitivity to punishment) to fuel learning. 
While relations with conscientiousness- and extraversion-related traits appeared to differ by specific knowledge domain, the current numbers of effect sizes do not conclusively indicate whether these differences are genuine or due to second-order sampling error. Nevertheless, it is noteworthy that knowledge in verbally oriented domains tended to have relations with personality similar to verbal abilities, and knowledge in STEM domains tended to have similar personality correlates to quantitative abilities.
General Mental Ability
General fitness represents individuals’ agility in effectively moving between a focus on surviving and a focus on thriving as the environment demands or affords. General mental ability indexes the shared variance amongst cognitive ability constructs; and represents the broad capacity to reason, plan, problem-solve, learn, comprehend, and think abstractly. General mental ability is the cognitive capability to perceive, organize, retain, understand, and utilize information for cybernetic effectiveness (DeYoung & Krueger, 2018). It is the central fitness-conferring ability, and is associated with both self-evolution and growth as well as self-maintenance and stability. Multiple sets of results highlight trait constellations that incorporate this role of general mental ability.
General mental ability is most closely and generalizably associated with openness and compound personality traits that involve a combination of emotional stability, extraversion, and conscientiousness. Results for general mental ability, depicted in Figure 11 and presented in Supplementary Table 3 in Appendix G, highlight the trait complexes in which general mental ability is involved and that support self-evolution and growth as well as general fitness. 
Figure 11. General mental ability and compound abilities correlate with personality traits.
[image: ]

Note. “cd.” denotes compound traits. Meta-analytic correlations (i.e., p̂) are only reported in black type when number of independent effect sizes contributing the specific meta-analysis was ≥ 10 or the sample was ≥ 1,000 participants. Grey-filled cells had no usable data. Green-filled cells indicate positive effects, and red-filled cells indicate negative effects. Saturation indicates effect magnitude. Indentation of construct labels reflects the altitude of each trait in its respective construct hierarchy.
Consistent with the past literature on general mental ability-openness relations (von Stumm & Ackerman, 2013), openness constructs, especially the intellect aspect and associated facets need for cognition, ideas, and curiosity, correlated in the .17 to .40 range with general mental ability.
Ideas was the openness facet that correlated most strongly with general mental ability (p̂ = .40, N = 27,990, K = 83). Global openness correlated .26 (N = 280,446, K = 368), and all these relations were generalizable (i.e., the lower credibility values were positive). Compound personality attributes that included openness constructs also tended to be positively and just as strongly related to general mental ability (e.g., creative personality;47 p̂ = .25, N = 16,860, K = 16, independent of conventions and others;48 p̂ = .13, N = 15,450, K = 21).
The more noteworthy findings for general mental ability, however, were relations with compound personality attributes defined by high levels of extraversion, high levels of conscientiousness (especially its industriousness aspect), and low levels of neuroticism. These associated traits and abilities function together as a fitness complex, balancing both homeostasis and change to determine what individuals direct their energy toward, in what amount/with what intensity, and for how long. The personality constructs in this complex include self esteem49 and internal locus of control,50 which were substantially correlated with general mental ability, .25 and .23, respectively (N = 434,320 and 56,951, K = 127 and 55). 
Components of these compound personality scales were also correlated with general mental ability (e.g., extraversion facet activity p̂ = .23 [N = 381,809, K = 65], conscientiousness aspect industriousness p̂ = .32 [N = 383,960, K = 89], and neuroticism facets depression and uneven tempered, p̂ = -.18 and -.29 [N = 21,439 and 396,668, K = 49 and 100, respectively]). The same three personality constructs are also represented in interpersonal sensitivity51 and achievement via independence,52 which were themselves remarkably correlated with general mental ability, p̂ = .20 and .37, respectively (N = 9,855 and 14,096, K = 21 and 44). However, openness is also a core element of these two compound traits. Individuals who achieve most in unstructured situations, are sensitive to the emotions of others, and are generally more open-minded tend to be more intelligent. The generalizability of these relations, as well as the pervasiveness of personality traits involving extraversion, conscientiousness (especially industriousness), and emotional stability among general mental ability correlates, indicates a tilt toward behavioral activation/proactivity as an important part of general mental ability’s function in general fitness. 
Behavioral activation represents pursuit of goals, reward sensitivity, and feelings of positive emotions as one approaches or attains a reward (Carver & White, 1994). Put differently, individuals who are high on general mental ability appear to have a greater tendency toward proactivity. General mental ability and these personality traits likely co-influence each other. For example, those who are smart might achieve more, which might in turn boost their self esteem. Additionally, the relations may reflect the effects of third variables (e.g., supportive environments may foster both higher ability and higher self esteem). The broader results indicate that general mental ability, self esteem, and the general factor of personality may be hallmarks of general cybernetic effectiveness (i.e., general fitness). Ultimately, these appear to be key characteristics for effectively surviving and thriving.
General mental ability is lower among individuals who are depressed, anxious, uneven tempered, or suspicious. Relations with multiple neuroticism facets, not just test anxiety, were negative, generalizable, and relatively homogenous. This complex of associated traits and abilities reflects a lowered ability to deal with complexity that corresponds with a heightened vigilance to and avoidance of threats, implying a high sensitivity to peril that corresponds with instability and decreased ability to sift signal from noise, which leads to greater uncertainty about the (ostensibly short) future. Conversely, higher general mental ability paired with higher emotional stability/lower neuroticism highlights a complex that is functional for the maintenance of self. 
In terms of specific traits, general mental ability correlated -.18 with depression, -.17 with suspiciousness, and -.29 with uneven tempered (see Supplementary Table 3 in Appendix G). Although the relation with negative affect was also of similar magnitude and negative (p̂ = -.16, N = 6,453, K = 18), that relation was not generalizable (CV between .02 and -.35). Finally, although test anxiety correlated p̂ = -.20 with general mental ability, it was also the most variable (SDp̂ = .22, N = 9,293, K = 42), indicating heterogeneity across true effect sizes. 
General mental ability correlates negatively and non-negligibly with agreeableness facet modesty. General mental ability appears to be somewhat lower among individuals who are humble and deferent in interactions with others. The correlation with modesty was -.13 for (N = 18,561, K = 21). One potential interpretation is that modesty may be a compensatory social strategy for individuals with low general mental ability, facilitating maintenance of self in social environments, though the effects are weak.
Distillation of Intelligence’s Relations with Personality
In this chapter, we detailed meta-analytic evidence highlighting notable relations between many cognitive abilities and personality constructs. These relations are not limited to openness-related traits. 
Several cognitive abilities were found to be correlated with Big Five factors, facets, and compound personality constructs associated with behavioral activation and proactivity (i.e., those bringing together personality trait variance from emotional stability, extraversion, industriousness aspect of conscientiousness, and intellect aspect of openness). Associated abilities include induction and quantitative reasoning, short term memory abilities, specific mathematics achievement abilities, and, more modestly, visual processing abilities. Relations between retrieval fluency abilities and self esteem53 as well as visual processing and rugged individualism54 may also be linked to this trait complex.
In addition, most cognitive abilities correlated substantially and positively with openness traits. However, there was a striking difference in how some, but not all, cognitive abilities related more with the intellect aspect than the experiencing aspect. Fluid abilities and visual processing abilities showed notable, positive relations with openness, especially its intellect aspect, facets most related to intellect (i.e., need for cognition, ideas, and curiosity), and compound personality traits involving intellect. Comprehension knowledge verbal abilities also correlated more strongly with openness facets aligned to the intellect aspect compared to those aligned with the experiencing aspect. In contrast, processing abilities correlated positively with openness’ experiencing aspect at a similar or stronger magnitude than its intellect aspect. Similarly, retrieval fluency abilities had relatively uniform, positive correlations with openness, as well as its aspects and facets. Differential relations with intellect- and experiencing-related traits may shed light on distinctive functional and developmental processes that bring about such differentiations. 
Although most cognitive abilities were negatively correlated with neuroticism, particularly its depression-related facets, these negative relations were especially notable for induction and quantitative reasoning, short term memory abilities, retrieval fluency abilities, and processing speed abilities. Both processing abilities and verbal abilities were also negatively linked with the uneven tempered and suspiciousness facets of neuroticism. In contrast, visual processing abilities were less related to neuroticism and its aspects and facets than other major abilities.
Several cognitive abilities displayed differential relations with conscientiousness traits. Processing speed abilities related positively and similarly to both industriousness and orderliness aspects of conscientiousness. Likewise, verbal abilities related positively and substantially to conscientiousness’ industriousness aspect and order facet. Fluid abilities, however, negatively related to the orderliness aspect of conscientiousness. Several retrieval fluency abilities had negative, albeit weak, associations with conscientiousness’ cautiousness facet. 
Cognitive abilities’ relations with extraversion and agreeableness traits appeared to be sporadic and localized to specific abilities. Fluid abilities showed consistent, small, positive relations with agreeableness and extraversion traits. Retrieval fluency abilities were positively related to global extraversion as well as to its aspects and dominance facet. Both processing speed and verbal abilities were positively related to extraversion facets sociability and activity. General sequential reasoning related positively to the non manipulative facet of agreeableness. Visualization had a mild, negative correlation with the modesty facet of agreeableness. Finally, processing speed abilities correlated positively with the agreeableness facets cooperation and lack of aggression.
Results for general mental ability confirmed its close association with openness traits but also with behavioral activation and proactivity traits. Its relations with neuroticism traits revealed sizable, negative relations with depression, anxiety, uneven tempered, and suspicious. Unexpectedly, it related negatively and non-negligibly with agreeableness’ modesty facet.
The findings from the present meta-analyses reflect a rich network of relations between cognitive abilities and personality traits. We implore cognitive ability researchers to consider the potential impacts of personality co-variation on their research. Developmental, functional, and consequential explanations that focus solely on cognitive abilities cannot offer complete accounts without considering associated personality traits. 
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Endnotes
1	Note that the extraversion component of locus of control draws variance from the positive emotionality facet, rather than global extraversion.
2	Self esteem combines low neuroticism, high extraversion, and high conscientiousness.
3	Creative personality combines the factor beta meta-trait, especially openness’ nontraditional facet, and conscientiousness’ industriousness as well as low orderliness and low cautiousness.
4	Achievement via independence combines low neuroticism, high extraversion, high openness, and high conscientiousness.
5	The definitions of all compound personality traits in this book can be found in Appendix C, and Appendix D lists measures of these traits.
6	Internal locus of control combines low neuroticism, high extraversion (in particular, the positive emotionality facet), and high conscientiousness.
7	Cold efficiency combines low agreeableness and high conscientiousness.
8	Self esteem combines low neuroticism, high extraversion, and high conscientiousness.
9	Internal locus of control combines low neuroticism, high extraversion (in particular the positive emotionality facet), and high conscientiousness.
10	Optimism combines low neuroticism and high extraversion.
11	Throughout this book, the mean  provides the average of meta-analytic correlations across a set of meta-analytic findings described in the same sentence (e.g., quantitative reasoning’s relations with a set of personality traits in this example). This metric characterizes trends in the meta-analyses and avoids giving undue weight to heavily-studied constructs.
12	Rugged individualism combines high factor beta and high industriousness (aspect of conscientiousness).
13	Factor beta combines high extraversion and high openness.
14	Factor alpha combines low neuroticism, high agreeableness, and high conscientiousness.
15	Routine seeking combines low variety seeking (facet of openness) and high order (facet of conscientiousness).
16	Judging-perceiving combines low openness and high conscientiousness.
17	Warmth combines high extraversion and high agreeableness.
18	Tolerance combines high openness and high agreeableness.
19	Optimism combines low neuroticism and high extraversion.
20	Trust combines low neuroticism and high agreeableness.
21	Openness to emotions combines high extraversion and high openness.
22	Warmth combines high extraversion and high agreeableness.
23	Self esteem combines low neuroticism, high extraversion, and high conscientiousness.
24	Internal locus of control combines low neuroticism, high extraversion (in particular the positive emotionality facet), and high conscientiousness.
25	Factor alpha combines low neuroticism, high agreeableness, and high conscientiousness.
26	Self esteem combines low neuroticism, high extraversion, and high conscientiousness.
27	Free recall memory is also an exception to the pattern of null relations for learning efficiency abilities. However, the broader set of current meta-analytic results suggests that free recall ability may nomologically fit within retrieval fluency rather than learning efficiency.
28	Internal locus of control combines low neuroticism, high extraversion (in particular the positive emotionality facet), and high conscientiousness.
29	Note that some compound traits involving openness needed to be reversed (e.g., routine seeking) for these analyses.
30	Rugged individualism combines high factor beta and high industriousness (aspect of conscientiousness).
31	Self esteem combines low neuroticism, high extraversion, and high conscientiousness.
32	Internal locus of control combines low neuroticism, high extraversion (in particular the positive emotionality facet), and high conscientiousness.
33	Achievement via independence combines low neuroticism, high extraversion, high openness, and high conscientiousness.
34	These mean meta-analytic correlations only include robust meta-analytic estimates and do not include neuroticism-related compound traits, which were scored in the direction of emotional stability (i.e., reverse of neuroticism).
35	Includes introspection, non traditional, and variety seeking here even though they are less strongly aligned facets, due to the influence of other Big Five factors on them. Result is the same if only experiencing, aesthetics, and fantasy are included.
36	Psychomotor speed abilities are part of the speed abilities group but are mentioned with auditory processing abilities and psychomotor abilities because the sparsity of data warrant the same explanation.
37	Optimism combines low neuroticism and high extraversion.
38	Self esteem combines low neuroticism, high extraversion, and high conscientiousness.
39	Internal locus of control combines low neuroticism, high extraversion (in particular the positive emotionality facet), and high conscientiousness.
40	Achievement via independence combines low neuroticism, high extraversion, high openness, and high conscientiousness.
41	Ambition combines high extraversion and high conscientiousness.
42	Rugged individualism combines high factor beta and high industriousness (aspect of conscientiousness).
43	Self esteem combines low neuroticism, high extraversion, and high conscientiousness.
44	Internal locus of control combines low neuroticism, high extraversion (in particular the positive emotionality facet), and high conscientiousness.
45	Rugged individualism combines high factor beta and high industriousness (aspect of conscientiousness).
46	Routine seeking combines low variety seeking (facet of openness) and high order (facet of conscientiousness).
47	Creative personality combines high openness and factor beta more broadly, as well as the industriousness aspect of conscientiousness.
48	Independent of others combines high openness and low agreeableness.
49	Self esteem combines low neuroticism, high extraversion, and high conscientiousness.
50	Internal locus of control combines low neuroticism, high extraversion (in particular the positive emotionality facet), and high conscientiousness.
51	Interpersonal sensitivity combines low neuroticism, high extraversion, high openness, and high agreeableness.
52	Achievement via independence combines low neuroticism, high extraversion, high openness, and high conscientiousness.
53	Self esteem combines low neuroticism, high extraversion, and high conscientiousness.
54	Rugged individualism combines high factor beta and high industriousness (aspect of conscientiousness).
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		Chapter 5
How Personality Traits Relate to Cognitive Abilities 

CHAPTER SUMMARY
	Organizing the results according to personality factors offers a useful perspective.
	Neuroticism traits’ relations with cognitive abilities:	Are generally negative.
	Uneven tempered facet displays substantial, negative correlations.
	Anxiety facet relates negatively.
	Depression facet has sizable, negative relations.


	Agreeableness traits’ relations with cognitive abilities:	Are inconsistent.
	Compassion and politeness aspects have opposite patterns of relations.	Compassion generally relates positively, while politeness has smaller, negative relations.




	Conscientiousness traits’ relations with cognitive abilities:	Are mostly positive.
	Global conscientiousness has the weakest relations amongst conscientiousness constructs.
	Industriousness aspect is a noteworthy, positive correlate.
	Some facets more closely aligned with industriousness have notable, positive relations.
	Cautiousness has mostly weak, negative relations.


	Extraversion traits’ relations with cognitive abilities:	Are mostly negligible at the global factor level.
	Activity facet has sizable, positive relations, especially with long term storage and retrieval, visual processing, and processing speed abilities.
	Activity facet is also a robust, positive correlate of acquired knowledge abilities.
	Enthusiasm aspect and associated positive emotionality and sociability facets have modest, inconsistent relations.
	Sociability facet is positively related to verbal abilities.
	Sensation seeking facet has mostly negligible relations.
	Assertiveness aspect and dominance facet have modest, positive correlations with long term storage and retrieval constructs related to retrieval fluency.


	Openness traits’ relations with cognitive abilities:	Are stronger than other Big Five globalfactors.
	Intellect aspect and its associated need for cognition and ideas facets are strong, positive correlates.	Relations with verbal abilities are stronger than quantitative abilities.


	Non traditional facet is a notably positive, though inconsistent, correlate.
	Experiencing aspect and its associated fantasy and aesthetics facets display mostly negligible relations, with notable exceptions being experiencing’s positive relations with acquired quantitative and verbal abilities.


	Higher order traits’ relations with cognitive abilities:	Factor alpha generally has much smaller relations than those observed for several of the neuroticism- and conscientiousness-related personality constructs.
	Factor beta generally has positive relations, but the true standard deviations are relatively large in most instances.
	General factor of personality is sizably correlated with general mental ability, indicating a cross-domain, general fitness cluster associated with cybernetic effectiveness and the agility to move effectively between a focus on surviving and a focus on thriving, as the environment demands.




Results indicate that, contrary to common belief, the links between personality traits and cognitive abilities are not limited to the Big Five factor of openness and its components. Instead, several other personality traits show relations with cognitive abilities that are of even greater magnitude. 
This chapter describes our meta-analytic findings for how personality traits relate to cognitive abilities. We organize findings according to the Pan-Hierarchical Five Factor Model (Stanek & Ones, 2018). Definitions of personality traits and of each cognitive ability construct may be found in Appendices A and C and compendia of measures for each can be found in Appendices B and D. By reviewing findings from the perspective of personality traits, we hope that personality researchers will come to recognize traits that are linked to cognitive abilities, and the importance of personality-ability clusters in psychological research and applications. 
Findings for each of the Big Five personality factors and their associated aspects and facets are presented first. Next come findings for compound personality traits—traits that include substantial variance from more than one Big Five factor. Finally, empirical relations between higher order personality traits (e.g., factor beta/plasticity) and cognitive abilities are described.
Full meta-analytic results for personality traits are presented in Supplementary Tables 197–275 (see Appendix I). These tables provide uncorrected correlations as well as correlations corrected for unreliability. None of the meta-analyses presented have applied range restriction corrections. Each table is devoted to a distinct personality trait (e.g., industriousness), and its associations with the full set of cognitive abilities examined. The indentation of each construct name within the table reflects the altitude of each ability (e.g., dimension, sub-dimension).
This chapter and its associated tables and figures describe 3,543 meta-analytic relations between 79 personality traits and 97 cognitive abilities. 
Overviews of results are visualized in Figures 12 through 17. In these visualizations, p̂  estimates (i.e., meta-analytic correlations) are only reported in black type if the number of independent effect sizes contributing the specific meta-analysis was greater than or equal to 10 or if the effect was based on at least 1,000 participants. Grey-filled cells had no usable data in our meta-analytic database. Green-filled cells indicate positive effect sizes, and red-filled cells indicate negative effect sizes. Fill saturation indicates effect size magnitude. 
In our description and discussion of results, we highlight the main findings and trends rather than noting every single meta-analytic relation examined. We encourage readers who are interested in certain personality traits to examine in-depth the full set of tables presented.
As stated in Chapter 4, when interpreting findings, the reader should keep in mind that relations around .10 indicate effect sizes that are
small…but potentially more ultimately consequential, an effect-size r of .20 indicates a medium effect that is of some explanatory and practical use even in the short run and therefore even more important, and an effect-size r of .30 indicates a large effect that is potentially powerful in both the short and the long run. (Funder & Ozer, 2019).
Big Five Personality Traits and Cognitive Abilities
Neuroticism and Its Family of Personality Constructs
Neuroticism and its sub-traits generally involve experiencing negative emotions. Neuroticism’s aspects are volatility and withdrawal, and its major facets are anxiety, depression, negative affect, suspiciousness, and uneven tempered. The positive pole of neuroticism—emotional stability—is a core personality trait in self-preservation. Specifically, it promotes internal psychological stability, regulates negative emotions, and therefore reinforces homeostasis. Neuroticism’s relations with cognitive abilities may be understood as trait complexes that promote internal stability (e.g., increased ability to deal with complexity may be associated with calm mental states, which together insulate the internal self). 
Figure 12 summarizes results for neuroticism constructs. The indentation of each construct name in this and subsequent figures reflects the altitude of each trait (e.g., factor, aspect, facet). Complete, detailed results are presented in Supplementary Tables 197–208 (see Appendix I).
Figure 12. Neuroticism-related traits correlate with cognitive abilities.
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Note. “cd.” denotes compound traits. Meta-analytic correlations (i.e., p̂) are only reported in black type when the number of independent effect sizes contributing the specific meta-analysis was ≥ 10 or the sample was ≥ 1,000 participants. Grey-filled cells had no usable data. Green-filled cells indicate positive effects, and red-filled cells indicate negative effects. Saturation indicates effect magnitude. Indentation of construct labels reflects the altitude of each trait in its respective construct hierarchy. Y-axis dendrogram further reinforces level of each ability in the abilities hierarchy.
The overall pattern of neuroticism constructs’ relations with cognitive abilities is negative. Relations between global neuroticism and cognitive ability constructs were mostly negative, albeit modest. Specifically, global neuroticism’s relations were negative and most sizable with the spatial scanning sub-dimension of visual processing, processing speed, and psychomotor ability finger dexterity. In addition, it related negatively to several acquired knowledge abilities including quantitative ability, general verbal information, comprehension knowledge, foreign language proficiency, reading comprehension, mechanical knowledge, and physical sciences knowledge (p̂ range = -.12 to -.18). 
Negative affect is one of the best markers for global neuroticism (Watson & Clark, 1984), but these measures were analyzed separately to examine areas of convergent and divergent relations. Overall, the relations between negative affect and cognitive ability constructs were comparable to global neuroticism in both direction and magnitude. However, general mental ability, induction, quantitative reasoning, and lexical knowledge displayed some of the largest negative relations with negative affect (p̂ = -.16, -.14, -.12, and -.27, respectively). Relations were typically larger than their counterparts for global neuroticism, but some notable variability was associated with each effect size (see Supplementary Tables 197–208 in Appendix I), leading to overlapping credibility intervals for negative affect and global neuroticism’s relations with abilities. 
The pattern of negative relations held for the two aspects of neuroticism: withdrawal and volatility. For withdrawal, several true-score correlations were -.10 to -.17 in magnitude (i.e., general mental ability, fluid abilities, retrieval fluency abilities, short term memory constructs, some reaction and decision speed abilities, and lexical knowledge). The volatility aspect generally correlated less with cognitive abilities. Two exceptions were notably stronger correlations with fluid ability (p̂ = -.23) and general sequential reasoning (p̂ = -.30), but these results may be impacted by second-order sampling error (i.e., for both, N = 1,107, K = 2).
Neuroticism facets aligned with the volatility aspect (e.g., uneven tempered and suspiciousness) related more strongly and differentially to cognitive abilities, though relations with the suspiciousness facet were weaker than those with the uneven tempered facet. Suspiciousness’ negative relations, however, spanned a wide range: general mental ability (p̂ = -.17), fluid abilities (induction [p̂ = -.10] and quantitative reasoning [p̂ = -.27]), a few short and long term memory constructs (i.e., free recall memory, retrieval fluency, memory span, and working memory capacity; p̂ range = -.19 to -.27]), visualization (p̂ = -.11), perceptual speed (p̂ = -.14), and several verbal abilities (e.g., reading comprehension [p̂ = -.21] and comprehension knowledge abilities [p̂ range = -.22 to -.28]). 
Uneven tempered facet of neuroticism displays considerable, negative correlations with cognitive abilities. The uneven tempered facet displayed the strongest negative relations with comprehension knowledge and some of its sub-dimensions (mean1 p̂ = -.28, p̂ range = -.26 to -.33). Uneven tempered’s relations with other acquired knowledge abilities were also sizable: reading comprehension (p̂ = -.30), mathematics achievement (p̂ = -.29), native language usage (p̂ = -.28), and spelling ability (p̂ = -.25). Furthermore, it correlated negatively and substantially with several domain specific knowledge sub-dimensions (e.g., arts and humanities knowledge [p̂ = -.32], life sciences knowledge [p̂ = -.29]) (see Supplementary Tables 197–208 in Appendix I). Its relations with domain independent abilities (e.g., induction) and processing speed were notably weaker (p̂ = -.11 and -.17 with induction and perceptual speed, respectively). Accordingly, the findings are consistent with uneven temper directly or indirectly hindering acquisition of knowledge. 
Anxiety is a facet of neuroticism that is negatively related to cognitive abilities. Anxiety’s relations were weaker than for the uneven tempered and depression facets of neuroticism (discussed above and below, respectively). Anxiety correlated -.07 with general mental ability (N = 55,681, K = 128) and similarly with multiple fluid abilities. Test anxiety is a common form of anxiety in response to being assessed. Test anxiety was moderately, negatively related to most cognitive abilities (mean p̂ = -.21), which was similar to some other neuroticism facets (e.g., -.17 for depression with invested abilities, -.18 for suspiciousness with memory abilities). We also note sizeable variability across the correlations pooled for some test anxiety meta-analyses (e.g., general mental ability, SDp̂ = .22,  p̂ = -.20, N = 9,293, K = 42), indicative of heterogeneous effects. Finally, the fact that positive relations are still observed for many other traits (e.g., industriousness, sociability) indicates that being anxious during a cognitive ability test does not overshadow the effects of these traits. The present dataset did not allow us to examine if test anxiety mediates these relations or exerts independent effects.
Depression is a facet of neuroticism that has sizable, negative relations with cognitive abilities. Overall, relations between the depression facet and cognitive ability constructs were negative and markedly larger in magnitude than global neuroticism. The strongest cognitive correlates were the fluid ability sub-dimension quantitative reasoning (p̂ = -.25) and the dimension of visual processing (p̂ = -.32, N = 51,201 and 1,057, K = 24 and 6, respectively). In general, notable relations were observed with fluid abilities, retrieval fluency (except for originality and creativity), short term memory, and visual processing, as well as with verbal ability sub-dimensions (p̂ range = -.09 to -.32). 
What can explain these neuroticism-ability relations? Could the association between lower neuroticism and abilities reflect an adaptive advantage? When survival is the goal and the environment is resource-scarce or unsupportive (even threatening), trait complexes tuned to low energy usage may be the most adaptive life strategy. In these situations, higher depression and withdrawal accompanied by lower cognitive functioning may represent a “low-energy survival mode.” Our meta-analyses of depression support this negative, sizable link with cognitive abilities. The psychically enervating effects of depression diminish cognitive performance and invested cognitive abilities.2 It is also possible that low cognitive ability may spur a predisposition to feel anxious, cautious, and negative. Another possibility is that environmental signals (e.g., pre-natal malnutrition) trigger adjustments in the individual toward a strategy of low energy usage that is adaptive for unsupportive (i.e., resource-poor and/or threat-rich) environments. This low energy usage may manifest in low cognitive ability, including acquired knowledge, as well as an inclination toward homeostasis rather than change. In short, when the environment seems unsupportive, the brain may adjust cognitive capabilities and behavioral tendencies to optimize preservation of limited resources rather than taking risks with novelty or change.
Agreeableness and Its Family of Personality Constructs
Agreeableness comprises a family of traits that all relate to getting along with others. Its aspects are compassion and politeness, and its major facets are cooperation, lack of aggression, modesty, non manipulative, nurturance, and tendermindedness. Agreeableness traits help maintain the individual in social environments (e.g., by predisposing them toward harmony, helping others, and getting along rather than aggressiveness, selfishness, and disregard for others). 
Figure 13 summarizes results for agreeableness constructs. Complete, detailed results are presented in Supplementary Tables 209–223 (see Appendix I).
Figure 13. Agreeableness-related traits correlate with cognitive abilities.
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Note. “cd.” denotes compound traits. Meta-analytic correlations (i.e., p̂) are only reported in black type when the number of independent effect sizes contributing the specific meta-analysis was ≥ 10 or the sample was ≥ 1,000 participants. Grey-filled cells had no usable data. Green-filled cells indicate positive effects, and red-filled cells indicate negative effects. Saturation indicates effect magnitude. Indentation of construct labels reflects the altitude of each trait in its respective construct hierarchy. Y-axis dendrogram further reinforces level of each ability in the abilities hierarchy.
The overall pattern of agreeableness constructs’ relations with cognitive abilities is inconsistent. Of all personality constructs, agreeableness was the Big Five trait with the fewest and smallest connections to cognitive abilities. Global agreeableness and cognitive ability constructs mostly displayed both positive and negative, minute relations. Small, positive relations with global agreeableness were limited to some sub-dimensions of memory (i.e., episodic memory, free recall memory, and memory span). Larger, positive relations were found for the acquired knowledge constructs of reading decoding and life sciences knowledge (p̂ = .18 and .21, N = 2,092 and 4,281, K = 4 and 5, respectively). In contrast, a sub-dimension of processing speed and some quantitatively oriented ability dimensions displayed small, negative relations: pattern recognition (p̂ = -.11), mathematics knowledge (p̂ = -.15), and general science knowledge (p̂ = -.19; see Supplementary Tables 209–223 in Appendix I). The differential relations for agreeableness’ aspects described below may have resulted in conflated, small-to-negligible relations at the global agreeableness factor level. 
Compassion and politeness aspects of agreeableness have opposite patterns of relations with cognitive abilities. Compassion tended to be positively correlated with cognitive abilities, and politeness was negatively correlated. 
Compassion correlated .26 with general mental ability (N = 357,568, K = 17). Compassion’s relation with induction was .13 (N = 385,883, K = 40). Correlations for the long term storage and retrieval sub-dimension originality and creativity and the short term memory sub-dimension memory span were .19 and .21 (N = 360,973 and 369,506, K = 4 and 4, respectively). 
In addition, compassion correlated positively with processing speed sub-dimensions of perceptual speed, scanning, and number facility (p̂ = .19, .15, and .17, respectively; see Supplementary Tables 209–223 in Appendix I). Perception of others’ needs and desires may be an application of perceptual processing in the social domain, perhaps contributing to reasoning about other individuals’ mental states. More direct measures of social perception abilities may reveal stronger relations than the general perceptual abilities studied here. 
Lastly, compassion’s most sizable relations were with acquired knowledge dimensions and sub-dimensions—in particular, quantitative ability, mathematics knowledge, mathematics achievement, verbal ability, reading comprehension, native language usage, spelling ability, comprehension knowledge, general verbal information, language development, lexical knowledge, domain specific knowledge, arts and humanities, business knowledge, life sciences knowledge, and social studies knowledge (mean p̂ = .27) (see Supplementary Tables 209–223 in Appendix I for the full set of findings).
In stark contrast, the politeness aspect’s relations with ability constructs were mostly negative and smaller in magnitude. Politeness correlated -.12 and -.16 with induction and quantitative reasoning sub-dimensions of fluid ability (N = 73,945 and 72,068, K = 11 and 3, respectively). For acquired knowledge meta-analyses with robust numbers of participants and/or effect sizes, the relations were again negative and of similar magnitude: -.16 with mathematics knowledge, -.13 with lexical knowledge, -.22 with general science knowledge, and -.13 with physical sciences knowledge (see Supplementary Tables 209–223 in Appendix I). 
Agreeableness facets generally followed the same pattern of relations with cognitive abilities as the agreeableness aspects they most closely align with, though the relations tended to be much weaker. Few true-score correlations based on robust data reached a magnitude of .10. Exceptions are reported next.
Similar to findings for agreeableness’ compassion aspect, the cooperation facet correlated .20 with processing speed and the number facility sub-dimension of processing speed (N = 22,155 and 21,025, K = 6 and 8, respectively). Lack of aggression correlated positively with perceptual speed, verbal ability, and reading comprehension (p̂ = .10, .12, and .11, respectively; see Supplementary Tables 209–223 in Appendix I). Interestingly, lack of aggression displayed very small, positive correlations with several cognitive ability constructs, hinting at the possibility that aggression may either partially be a response to a lack of cognitive capacity compared to the environmental demands or be a fitness substitute for cognitive ability.
The non manipulative facet of agreeableness had positive relations with cognitive abilities, except for ideational fluency (p̂ = -.15, N = 1,157, K = 5). That is, manipulativeness appears to be positively correlated with ideational fluency. Specific abilities correlating positively and non-negligibly with being non manipulative were general sequential reasoning, memory span, general verbal information, and lexical knowledge (p̂ = .13, .11, .13, and .11, respectively; see Supplementary Tables 209–223 in Appendix I). 
Following the pattern of findings for the politeness aspect, the tender mindedness facet showed small, negative relations (e.g., induction p̂ = -.11, N = 28,968, K = 65). These results suggest that interpersonal relationship traits may garner social support to help maintain individuals in their environments, despite lower general ability to deal with complexity. In the other direction, the relation of tender mindedness with memory span was positive (p̂ = .10, N = 1,240, K = 12), suggesting memory might play a minor assistive role in kind interactions with others. 
Relations with agreeableness’ modesty facet tended to be consistently negative. Specifically, general mental ability, ideational fluency, working memory capacity, visual processing, visualization, and lexical knowledge all had negative relations with modesty (p̂ = -.13, -.17, -.13, -.11, -.12, and -.11, respectively; see Supplementary Tables 209–223 in Appendix I). 
Finally, agreeableness’ nurturance facet showed mixed relations. Considering robust relations based on sizable samples or numbers of effect sizes, it correlated -.14 with quantitative reasoning, -.16 with mathematics knowledge, -.21 with general science knowledge, and -.12 with physical sciences knowledge (see Supplementary Tables 209–223 in Appendix I). However, it had a small, positive relation with comprehension knowledge (p̂ = .14, N = 1,501, K = 6).
Interpreting the entire pattern of findings for agreeableness requires an understanding of the role that agreeableness plays in maintaining the individual in social environments. Agreeableness traits enable attainment of goals via genuine helpfulness and empathy. Compassion and politeness are two aspects of agreeableness. Compassion is willingness to expend energy on non-kin, which contributes to a social group and thereby weaves a social safety net for the individual. In contrast, politeness involves following socially prescribed rules for conduct, facilitating transactional interactions. Even though previous meta-analyses have reported null effects for agreeableness-cognitive abilities relations, we expected politeness-related traits that engage inhibitory cybernetic mechanisms to avoid rude, manipulative, and belligerent behavior (e.g., politeness, kindness, and modesty) would reduce cognitive resources available for goal pursuit, and therefore be negatively correlated with most cognitive abilities. An alternative hypothesis leading to a similar prediction is that higher-ability individuals may not need the socialized tendencies offered by politeness-related traits in the pursuit of goals. In contrast, compassion-related traits may be less of a net resource loss since they also build social credit that adds resources to the individual’s social and psychological capital, which helps support the individual in surviving and thriving. 
Several meta-analyses provided evidence for these ideas. Specifically, we found politeness-related traits to be negatively correlated with induction and quantitative reasoning sub-dimensions of fluid ability as well as with several invested abilities (i.e., mathematics knowledge, lexical knowledge, general science knowledge, physical sciences knowledge). Such findings could come about if higher levels of psychological resources are directed to or invested in cognitive domains at the expense of investment in social and/or behavioral expressions such as politeness, which is the “reasoned (or at least cognitively influenced) consideration of and respect for others’ needs and desires” (DeYoung, 2013). Put differently, psychological energy is a finite resource, and its allocation to certain cognitive pursuits may result in the sacrifice of other areas (e.g., politeness). 
Conscientiousness and Its Family of Personality Constructs
Conscientiousness designates a family of traits related to self-discipline and organization. Its aspects are industriousness and orderliness. Its major facets are achievement, cautiousness, dependability, order, persistence, and procrastination avoidance. Different aspects and facets of conscientiousness are associated with homeostasis and change. Orderliness and cautiousness can be adaptive for maintenance of homeostasis, whereas industriousness can contribute to change as well as general success. 
Figure 14 summarizes results for conscientiousness constructs. Complete, detailed results are presented in Supplementary Tables 224–239 (see Appendix I).
Figure 14. Conscientiousness-related traits correlate with cognitive abilities.
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Note. “cd.” denotes compound traits. Meta-analytic correlations (i.e., p̂) are only reported in black type when the number of independent effect sizes contributing the specific meta-analysis was ≥ 10 or the sample was ≥ 1,000 participants. Grey-filled cells had no usable data. Green-filled cells indicate positive effects, and red-filled cells indicate negative effects. Saturation indicates effect magnitude. Indentation of construct labels reflects the altitude of each trait in its respective construct hierarchy. Y-axis dendrogram further reinforces level of each ability in the abilities hierarchy.
The overall pattern of conscientiousness constructs’ relations with cognitive abilities is mostly positive. Conscientiousness constructs tended to correlate positively with cognitive abilities. The strongest relations were for cognitive ability constructs involving cognitive retrieval, specifically retrieval fluency (e.g., mean = .13 between retrieval fluency and conscientiousness’ facets) and knowledge retrieval related to invested verbal ability broadly defined (mean  p̂ = .13 with conscientiousness, its aspects, and its facets). We interpret this complex of associated traits and abilities as indicative of overall adaptability.
Among conscientiousness constructs, global conscientiousness has the weakest relations with cognitive abilities. The relations of global conscientiousness with cognitive abilities were generally weaker and less consistent than those of conscientiousness aspects and facets. Most relations were positive but smaller than .06 in magnitude. Some notable exceptions are described below. 
Global conscientiousness displayed some sizable, negative correlations with several acquired knowledge abilities in the science and mathematics domains. These included general science knowledge, mathematics knowledge, and natural sciences knowledge (p̂ = -.22, -.17, and -.11, respectively; see Supplementary Tables 224–239 in Appendix I) among others. High levels of conscientiousness being associated with a quantitative disadvantage may be partially explained by its uniformly negative, albeit mild, correlations with fluid abilities. Fluid ability correlated -.14 with conscientiousness, though fluid ability sub-dimensions’ relations were weaker, at -.05, -.06, and -.05 (for induction, general sequential reasoning, and quantitative reasoning, respectively; see Supplementary Tables 224–239 in Appendix I). Such relations suggest that less-conscientious individuals have slightly higher fluid abilities, and this dynamic may be amplified in invested science and mathematics abilities. 
These negative relations notwithstanding, there were a few areas where global conscientiousness tended to be positively associated with abilities, especially those more associated with structure, procedures, and practice. First, for processing speed ability as well as its sub-dimension number facility, relations were positive and sizable in magnitude (p̂ = .17 and .25, N = 21,138 and 34,605, K = 7 and 21, respectively). Second, for two areas of domain specific knowledge, true-score correlations were positive and sizable as well (i.e., foreign language proficiency p̂ = .37 and behavioral and psychological knowledge p̂ = .20, N = 1,150 and 1,531, K = 2 and 5, respectively). 
The disparate negative and positive relations for global conscientiousness are likely related to the differential effects of conscientiousness’ aspects. 
Orderliness and industriousness aspects of conscientiousness have differential patterns of relations with cognitive abilities. The orderliness aspect represents general tendencies toward precision, organization, neatness, and perfectionistic strivings (DeYoung, 2013; Stanek & Ones, 2018; Tian, 2021). Orderliness’ relations mostly followed the pattern of global conscientiousness with abilities. Several negative relations with acquired science, technology, engineering, and mathematics (STEM) related abilities were found (p̂ = -.21 for mathematics knowledge, -.28 for general science knowledge, and -.09 for physical sciences knowledge; see Supplementary Tables 224–239 in Appendix I) as were negative relations with fluid ability sub-dimensions (p̂ = -.12 for induction, -.09 for general sequential reasoning, and -.17 for quantitative reasoning; see Supplementary Tables 224–239 in Appendix I). We also note the uniformly negative, even if small, relations between orderliness and visual processing abilities (e.g., p̂ = -.07 for visualization and -.10 for spatial scanning, N = 76,647 and 1,205, K = 26 and 5, respectively). Similar to global conscientiousness, orderliness was also found to have slight, positive relations with processing speed ability sub-dimensions (i.e., p̂ = .06 for perceptual speed, .08 for scanning, and .13 for number facility; see Supplementary Tables 224–239 in Appendix I). 
There were a few differences though. Unlike global conscientiousness, orderliness had consistent, positive but small associations with long term memory’s retrieval fluency sub-dimensions (p̂ = .02 to .13). In addition, it had positive associations with spelling ability (p̂ = .22), native language usage (p̂ =.12), arts and humanities knowledge (p̂ = .09), and social studies knowledge (p̂ = .16). These may reflect the developmental role of orderliness in translating small processing speed and retrieval fluency advantages into acquired knowledge in these areas (see Supplementary Tables 224–239 in Appendix I). However, orderliness’ negative relation with lexical knowledge stood in contrast to this proposition (p̂ = -.17, N = 78,579, K = 30). 
What are some possible explanations for these patterns of findings? There may be positive relations between conscientiousness-related traits and cognitive abilities, especially for abilities that require goal prioritization and effortful control over extended periods of time such as during knowledge acquisition (i.e., mathematical knowledge, verbal knowledge, and knowledge specific to various domains).3 However, the orderliness aspect of conscientiousness in particular may be less important to, or may even detract from, goal pursuit. That is, imposing structure on one’s environment may not always be optimal for all goals, and it may represent a failure to use self-regulation to focus on the highest-priority goals. For example, compulsion may drive a person to clean their desk before working on a more important task. An alternative explanation suggested by the compensation hypothesis (Moutafi et al., 2004; cf. Murray et al., 2014) is that higher-ability individuals may not need the structure added by orderliness-related traits to self-regulate toward goal states. Consistent with these predictions, meta-analyses for orderliness and order generally displayed negative relations with cognitive abilities. The industriousness aspect of conscientiousness reflects individual differences in being hard-working, resourceful, and competent (DeYoung et al., 2007; Stanek & Ones, 2018). Industriousness’ positive relations with cognitive abilities were supportive of the goal prioritization and effortful control explanations. 
Industriousness is a noteworthy, positive correlate of cognitive abilities. The industriousness aspect of conscientiousness was one of the strongest personality correlates of general mental ability across its 89 meta-analyses (p̂ = .32). This positive relation was robust, with a lower 80% credibility value of .23. Positive but weaker correlations with specific abilities suggest that the stronger relation with general mental ability may be the cumulative consequence of industriousness’ numerous links to many specific abilities. Notably, positive relations were found for retrieval fluency sub-dimensions: associational fluency, originality and creativity, and word fluency (p̂ = .14, .26, and .09, respectively; see Supplementary Tables 224–239 in Appendix I). Short term memory and its sub-dimension memory span; visual processing and its sub-dimension visualization;4 and processing speed sub-dimensions perceptual speed, scanning, and number facility also had positive associations with industriousness (p̂ = .13, .21, .13, .11, .17, .15, and .21, respectively; see Supplementary Tables 224–239 in Appendix I). Given these results, it is not surprising that industriousness emerged as a more potent, persistent, and positive correlate of acquired knowledge abilities than global conscientiousness and its orderliness aspect. In fact, most industriousness-knowledge relations were in excess of .23, including quantitative ability (p̂ = .33), mathematics knowledge (p̂ = .23), mathematics achievement (p̂ = .34), verbal ability (p̂ = .33), reading comprehension (p̂ = .31), native language usage (p̂ = .31), spelling ability (p̂ =.31), comprehension knowledge (p̂ = .27), general verbal information (p̂ = .34), language development (p̂ = .29), lexical knowledge (p̂ = .26), domain specific knowledge (p̂ = .31), arts and humanities knowledge (p̂ = .34), business knowledge (p̂ = .33), life sciences knowledge (p̂= .29), and social studies knowledge (p̂ = .28) (see Supplementary Tables 224–239 in Appendix I). Other positive relations with acquired knowledge abilities were in the .16 to .19 range, including realistic knowledge, mechanical knowledge, natural sciences knowledge, and physical sciences knowledge. These results offer evidence that the industriousness aspect of conscientiousness may be a key element of cybernetic motivation and play an important role in the acquisition of knowledge. More specifically, industriousness likely guides the investment of short term memory, long term retrieval fluency, visual processing, and processing speed abilities into tasks of knowledge acquisition, which require persistent prioritization of goals and sustained effort over time.5
Conscientiousness facets displayed mostly positive but weak relations with cognitive abilities, but there were some notable exceptions, discussed below. 
Some facets of conscientiousness more closely aligned with the industriousness aspect have notable, positive correlations with cognitive abilities, whereas some facets aligned with orderliness have less consistent relations. Achievement’s relations with cognitive abilities were generally positive though small. Of its more sizable relations, it correlated .23 with long term storage and retrieval (broadly defined) as well as with free recall memory (p̂ = .21), .15 with retrieval fluency, and .20 with reading comprehension (see Supplementary Tables 224–239 in Appendix I). Persistence’s relations with cognitive abilities were also positive but somewhat weaker than achievement’s, and few exceeded .10 in magnitude. Its more sizable relations were with ideational fluency and closure speed as well as perceptual speed (p̂ = .13, .14, and .15, respectively; see Supplementary Tables 224–239 in Appendix I). 
The dependability facet of conscientiousness represents tendencies to be responsible and dutiful (Stanek & Ones, 2018). Its pattern of relations with cognitive abilities was somewhat like those of facets associated with the industriousness aspect. Dependability’s relations with acquired knowledge abilities were generally positive, though typically weaker than the industriousness aspect of conscientiousness, and varied across abilities (p̂ range = .06 to .39). Moderate, positive relations were found for dependability with general mental ability (p̂ = .16), memory constructs (p̂ = .17 for free recall memory, .21 for retrieval fluency, and .15 for memory span), visual processing (p̂ = .15), and some acquired knowledge abilities (p̂ = .16 for mathematics knowledge, .23 for mathematics achievement, .24 for verbal ability and comprehension knowledge, .27 for natural sciences knowledge, and .39 for social studies knowledge) (see Supplementary Tables 224–239 in Appendix I). Interestingly, dependability’s associations with the above-noted memory constructs suggest that dependability of character may also indicate dependability of knowledge acquisition and retrieval from long term memory.
Orderliness aspect’s order facet had more varied relations: negative with fluid abilities and positive with acquired knowledge abilities. Specifically, it related negatively to fluid ability (p̂ = -.32, N = 43,299, K = 50) and deductive capabilities (i.e., p̂ = -.12 with general sequential reasoning, N = 8,685, K = 36). Yet order displayed several positive, sizable relations with several important acquired knowledge abilities: quantitative ability (p̂ = .13), mathematics knowledge (p̂ = .12), mathematics achievement (p̂ = .14), verbal ability (p̂ = .25), reading comprehension (p̂ = .21), native language usage (p̂ = .26), spelling ability (p̂ = .30), comprehension knowledge (p̂ = .25), general verbal information (p̂ = .20), language development (p̂ = .25), lexical knowledge (p̂ = .19), domain specific knowledge (p̂ = .20), arts and humanities knowledge (p̂ = .26), business knowledge (p̂ = .20), life sciences knowledge (p̂ = .18), and social studies knowledge (p̂ = .12) (see Supplementary Tables 224–239 in Appendix I). Almost all these acquired knowledge findings, however, were driven by Project Talent. Although Project Talent was a representative and large sample study, it is difficult to discern if the same relations will be observed in a broader population of studies. Appendix E’s “Impact of Outlier Samples” section provides more information about Project Talent and its influence on some findings. The interested reader is also directed to Supplementary Tables 100–196 and 276–354 in Appendices H and J for results without Project Talent data, where some relations are still positive but smaller in magnitude. 
Finally, order’s relations with other non-invested abilities were generally much weaker. This was true for long term storage and retrieval as well as visual processing abilities. One exception was order’s relations with specific processing speed abilities, which were uniformly positive and notable (i.e., perceptual speed, scanning, and number facility: p̂ = .20, .18., and .19, respectively; see Supplementary Tables 224–239 in Appendix I). This pattern of findings indicates that the order facet of conscientiousness might offer behavioral advantages (e.g., organizing one’s materials) and processing speed advantages that enable more acquisition of knowledge. These results appear to be distinct from those reported above for the orderliness aspect of conscientiousness, underscoring the previously noted distinction between order and orderliness. 
Cautiousness has weak, negative relations with many abilities. Among conscientiousness facets, cautiousness’ relations with cognitive abilities stood out: most relations were negative, though small. General mental ability correlated -.08 with cautiousness (N = 380,929, K = 72), and fluid ability and general sequential reasoning were also negatively related to cautiousness (p̂ = -.07 and -.14, N = 2,772 and 12,720, K = 12 and 38, respectively). Relations with visual processing and processing speed abilities were in the negligible range and not variable. Acquired knowledge abilities evidenced small, near-uniform, negative correlations, including quantitative ability (p̂ = -.06), mathematics knowledge (p̂ = -.07), mathematics achievement (p̂ = -.07), verbal ability (p̂ = -.08), reading comprehension (p̂ = -.10), native language usage (p̂ = -.04), spelling ability (p̂ = -.06), general verbal information (p̂ = -.14), language development (p̂ = -.13), lexical knowledge (p̂ = -.12), domain specific knowledge (p̂ = -.14), arts and humanities (p̂ = -.18), business knowledge (p̂ = -.16), realistic knowledge (p̂ = -.10), life sciences knowledge (p̂ = -.10), mechanical knowledge (p̂ = -.07), physical sciences knowledge (p̂ = -.07), and social studies knowledge (p̂ = -.13) (see Supplementary Tables 224–239 in Appendix I). The pervasiveness of these small, negative correlations indicates that individual differences in being cautious are associated with slightly lower levels of knowledge acquired in most domains. In other words, taking chances—expanding beyond one’s comfort zone—may be associated with the experience of learning. Alternatively, individuals may exhibit higher levels of cautiousness to compensate for lower levels of inductive abilities and crystallized knowledge. That is, cautiousness may be a coping mechanism for lower inductive abilities in processing information into knowledge. The negative associations of cautiousness with long term storage and retrieval abilities provide some support for the former explanation. 
Extraversion and Its Family of Personality Constructs
Extraversion designates a family of traits that reflect behavioral engagement with the external world and sensitivity to rewards. Its aspects are assertiveness and enthusiasm, and its major facets are activity, dominance, positive emotionality, sensation seeking, and sociability. Extraversion is closely aligned with arousal and behavioral activation rather than behavioral inhibition. Extraversion is at the root of behavioral activation for change, reflecting sensitivity and response to environmental cues that signal the need for behavioral changes. Unsurprisingly, traits in this cluster relate to the accomplishment of ambitions and status, as well as leading and influencing (Wilmot et al., 2019). Given these roles, extraversion traits of assertiveness, dominance, and activity likely work in tandem with cognitive abilities, resulting in positive associations of cognitive abilities and these extraversion traits. In contrast, we expected extraversion traits with more hedonistic utility, such as sociability and sensation seeking, to be negligibly or negatively related to cognitive abilities, except in the processing abilities arena. Previous meta-analyses reported mostly null effects for extraversion-cognitive abilities relations (Ackerman & Heggestad, 1997; Wolf & Ackerman, 2005). More recently, Anglim et al. (2022) reported small, negative relations for sociability and sensation seeking with invested ability. We found that the more nuanced view of extraversion-ability relations afforded by considering the full spectrum of extraversion facets and cognitive abilities and the higher resolution offered by the extensive database we compiled revealed previously unacknowledged relations.
Figure 15 summarizes results for extraversion constructs. Complete, detailed results are presented in Supplementary Tables 240–255 (see Appendix I).
Figure 15. Extraversion-related traits correlate with cognitive abilities.
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Note. “cd.” denotes compound traits. Meta-analytic correlations (i.e., p̂) are only reported in black type when the number of independent effect sizes contributing the specific meta-analysis was ≥ 10 or the sample was ≥ 1,000 participants. Grey-filled cells had no usable data. Green-filled cells indicate positive effects, and red-filled cells indicate negative effects. Saturation indicates effect magnitude. Indentation of construct labels reflects the altitude of each trait in its respective construct hierarchy. Y-axis dendrogram further reinforces level of each ability in the abilities hierarchy.
In general, global extraversion is negligibly related to cognitive abilities. Echoing previous meta-analyses of abilities-extraversion relations, extraversion correlated in the .01 to -.06 range with general mental ability and fluid abilities. There were two exceptions to the pattern of negligible relations. First, retrieval fluency abilities were positively related to extraversion, though the magnitudes of the relations were modest (e.g., retrieval fluency [p̂ = .13], associational fluency [p̂ = .10], ideational fluency [p̂ = .16], originality and creativity [p̂ = .12], expressional fluency [p̂ = .08], naming facility and speed of lexical access [p̂ = .08], and word fluency [p̂ = .07]; see Supplementary Tables 240–255 in Appendix I). Second, some acquired knowledge abilities were positively related to extraversion (e.g., native language usage [p̂ = .14], spelling ability [p̂ = .11], and arts and humanities knowledge [p̂ = .12]), whereas some of the more quantitatively-oriented acquired knowledge abilities were negatively related (e.g., quantitative ability [p̂= -.09], mathematics knowledge [p̂ = -.17], and general science knowledge [p̂ = -.19]; see Supplementary Tables 240–255 in Appendix I). 
Extraversion’s activity facet displays sizable, positive relations with cognitive abilities, especially with several long term storage and retrieval, visual processing, and processing speed abilities. In contrast to the global extraversion factor, the activity facet of extraversion correlated .23 with general mental ability (N = 381,809, K = 65). Furthermore, it correlated positively with induction (p̂ = .14), quantitative reasoning (p̂ = .10), and general sequential reasoning (p̂ = .08) (see Supplementary Tables 240–255 in Appendix I). Activity’s relations with the retrieval fluency sub-dimension of long term storage and retrieval were robust and positive (e.g., ideational fluency [p̂ = .25], originality and creativity [p̂ = .20], as well as naming facility and speed of lexical access [p̂ = .10]). Short term memory span was also positively correlated with activity (p̂ = .13, N = 379,981, K = 19). Similarly, visual processing abilities correlated in the .08 to .11 range, and processing speed abilities had a mean meta-analytic correlation of .14 with activity. 
The activity facet of extraversion is also a robust, positive correlate of acquired knowledge abilities. It displayed uniform, positive correlations with all acquired knowledge constructs examined. Relations were sizable, in the .17 to .28 range, across abilities where analyses had sufficient N and K for reliable results to emerge. It appears that individuals who are energetic and active score higher on knowledge measures, regardless of the knowledge domain. Given the preceding results, it seems as though activity is related to retrieval of knowledge from long-term memory, the speed with which stimuli are processed, and the ability to process visual information. This high activity, processing ability, and long term memory trait complex corresponds to a high-performance/energy setting for individuals, which would be advantageous in resource-rich environments. Whether there is unique co-variation between activity and acquired knowledge abilities, above and beyond activity’s relations with the long term storage and retrieval, visual processing, and processing speed abilities noted above, is unanswerable with the present data and should be explored in future research. 
Extraversion’s assertiveness aspect and dominance facet have modest, positive correlations with long term storage and retrieval constructs related to retrieval fluency. Assertiveness correlated with free recall memory, associational fluency, and word fluency (p̂ = .12, .16, and .15, respectively; see Supplementary Tables 240–255 in Appendix I). Dominance correlated .16 with ideational fluency, .14 with expressional fluency, and .14 with word fluency (see Supplementary Tables 240–255 in Appendix I). Its relations with short term memory abilities appeared to be weaker. Finally, findings for dominance indicated positive relations with general mental ability (p̂ = .11, N = 418,630, K = 159), as well as several acquired knowledge abilities, most notably quantitative abilities (p̂ range = .11 to .15), several verbal abilities (e.g., language development, general verbal information, spelling ability, and reading comprehension), as well as some domain specific knowledge categories (e.g., arts and humanities knowledge and business knowledge; p̂ = .14, .12, .12, .10, .16, and .12, respectively; see Supplementary Tables 240–255 in Appendix I). 
Extraversion’s enthusiasm aspect and associated positive emotionality and sociability facets have modest, inconsistent relations with cognitive abilities. Short term memory abilities and long term storage and retrieval abilities appeared to have positive relations with enthusiasm (e.g., free recall memory, retrieval fluency, associational fluency, naming facility and speed of lexical access, word fluency, memory span, and working memory capacity; p̂ = .19, .11, .18, .18, .15, .17, and .14, respectively; see Supplementary Tables 240–255 in Appendix I). Other cognitive ability constructs (e.g., visual processing, processing speed, and acquired knowledge) mostly displayed similarly positive relations but supporting data were relatively sparse. Acquired knowledge abilities such as general verbal information, comprehension knowledge, lexical knowledge, and life sciences knowledge correlated positively with enthusiasm (p̂ = .20, .14, .14, and .17, respectively; see Supplementary Tables 240–255 in Appendix I). 
For the most part, sociability and positive emotionality’s patterns of relations mirrored those of enthusiasm, with some exceptions. Positive emotionality was related to several memory-related constructs (e.g., free recall memory, ideational fluency, and memory span; p̂ = .15, .25, and .12, respectively; see Supplementary Tables 240–255 in Appendix I). Non-negligible, positive relations were also observed for visual processing (p̂ = .16, N = 1,213, K = 7) and for psychomotor abilities (e.g., finger dexterity, manual dexterity, and psychomotor speed), though for the latter category the numbers of effect sizes and sample sizes were small. Lastly, the positive emotionality facet was not notably correlated with acquired knowledge abilities. 
Sociability’s relations were small and positive with some ability constructs and negative with others. In terms of negative relations, the most conspicuous were quantitative reasoning and general science knowledge (p̂ = -.13 and -.22, N = 84,335 and 72,873, K = 44 and 5, respectively). In terms of positive relations, sociability appeared to be correlated with components of retrieval fluency (e.g., ideational fluency; p̂ = .18, N = 2,603, K = 1; see Supplementary Tables 240–255 in Appendix I) as well as memory span and several verbal abilities. 
Sociability is positively related to verbal abilities. Correlations were .18 for verbal ability, .14 for reading comprehension, .18 for native language usage, .20 for spelling ability, .18 for comprehension knowledge, .17 for general verbal information, and .22 for language development (see Supplementary Tables 240–255 in Appendix I). The communication advantages of sociable individuals also appeared to extend to the acquisition of knowledge in arts and humanities and business (p̂ = .21 and .16, N = 361,935 and 357,837, though K = 1 for both).
Sensation seeking is a facet of extraversion that generally displays negligible relations with cognitive abilities. General mental ability and fluid ability relations were negligible .06 and .07 (N = 24,581 and 31,100, K = 79 and 23, respectively). Likewise, both short and long term storage and retrieval constructs did not correlate highly with sensation seeking. One notable exception was a small, positive relation with ideational fluency (p̂ = .13, N = 4,363, K = 11). More negligible relations were found for visual processing and processing speed abilities. Very few acquired knowledge abilities emerged as correlates of sensation seeking: arts and humanities knowledge (p̂ = .30, N = 1,450, K = 2), more general verbal abilities of comprehension knowledge (p̂ = .16, N = 7,768, K = 24), and general verbal information (p̂ = .15, N = 4,993, K = 21).6
Openness and Its Family of Personality Constructs
Openness designates a set of traits related to cognitive exploration and stimulation. Its aspects are experiencing and intellect, and its major facets are aesthetics, curiosity, fantasy, ideas, introspection, need for cognition, non traditional, and variety seeking. 
Figure 16 summarizes results for openness constructs. Complete, detailed results are presented in Supplementary Tables 256–272 (see Appendix I).
Figure 16. Openness-related traits correlate with cognitive abilities.
[image: ]

Note. “cd.” denotes compound traits. Meta-analytic correlations (i.e., p̂) are only reported in black type when the number of independent effect sizes contributing the specific meta-analysis was ≥ 10 or the sample was ≥ 1,000 participants. Grey-filled cells had no usable data. Green-filled cells indicate positive effects, and red-filled cells indicate negative effects. Saturation indicates effect magnitude. Indentation of construct labels reflects the altitude of each trait in its respective construct hierarchy. Y-axis dendrogram further reinforces level of each ability in the abilities hierarchy.
Global openness is the Big Five factor most strongly associated with cognitive abilities. It has long been known that the openness family’s personality constructs are among the most closely related to cognitive abilities (Ackerman & Heggestad, 1997; Digman, 1990; Gough, 1953). The current study’s meta-analytic investigations replicated this finding and, overall, the relations between global openness and cognitive ability constructs were larger than relations for most other personality constructs. Openness and general mental ability correlated .26 (N = 280,446, K = 368). The associations between fluid abilities and openness were similarly positive and sizable: .20 with induction, .31 with general sequential reasoning, and .16 with quantitative reasoning (see Supplementary Tables 256–272 in Appendix I). Most long term storage and retrieval constructs for which there were sufficient numbers of effect sizes and large enough sample sizes correlated in the .20 to .25 range with global openness. Short term memory abilities were more weakly correlated (p̂ range = .10 to .19), while relations with visual processing abilities were weaker still (p̂ range = .07 to .14). Relations with processing speed abilities varied by specific ability (e.g., p̂ = .01 for scanning but p̂ = .19 for pattern recognition and  p̂ =.10 for perceptual speed; see Supplementary Tables 256–272 in Appendix I).
While invested abilities’ relations with global openness were positive and sizable, verbal abilities’ relations were much stronger than those of quantitative abilities. The mean meta-analytic correlation with acquired verbal abilities (i.e., verbal ability, reading comprehension, reading decoding, spelling ability, comprehension knowledge, general verbal information, lexical knowledge, and listening ability) was .29, whereas the mean meta-analytic correlation with acquired quantitative abilities (i.e., quantitative ability, mathematics knowledge, mathematics achievement) was just .07. The adjacent domain specific ability of physical sciences knowledge also had a weak relation with global openness (p̂ = .06, N = 72,491, K = 5). However, other verbally-oriented domain specific knowledge constructs correlated more strongly: foreign language proficiency, behavioral content knowledge, general science knowledge, social studies knowledge, and arts and humanities knowledge (p̂ = .27, .38, .24, .21, and .15, respectively; see Supplementary Tables 256–272 in Appendix I). 
The intellect aspect of openness and its associated need for cognition and ideas facets are strong, positive correlates of cognitive abilities. Relations for intellect, need for cognition, and ideas mostly tracked each other within limits of sampling error. Correlations with general mental ability were .26, .28, and .40, respectively (see Supplementary Tables 256–272 in Appendix I). 
Among fluid abilities, induction correlated less with these three openness constructs, .15, .14, and .18, respectively (see Supplementary Tables 256–272 in Appendix I). The mean meta-analytic correlations with general sequential reasoning and quantitative reasoning were .21 and .19, respectively. Relations with long term storage and retrieval, as well as short term memory abilities, were of similar magnitude (mean p̂ across all meta-analyses = .18 and .20, respectively). Relations with visual processing abilities averaged to .21. In general, memory constructs displayed somewhat larger correlations with the ideas facet than with the need for cognition or curiosity facets. 
Following this trend, visual processing abilities’ relations were stronger for openness’ ideas facet (p̂ = .31 for general visual processing ability, p̂ = .24 for visualization, p̂ = .22 for closure speed, p̂ = .26 for flexibility of closure) than for the curiosity facet (p̂ = -.06 for general visual processing ability, p̂ = .21 for visualization, p̂ = .01 for closure speed, p̂ = .21 for flexibility of closure) or the need for cognition facet (p̂ = .07 for general visual processing ability, p̂ = .23 for visualization, p̂ = .20 for closure speed; no data were available for flexibility of closure) (see Supplementary Tables 256–272 in Appendix I). Processing speed abilities were modestly, but still positively, correlated with need for cognition, ideas, and curiosity facets (mean p̂  = .13). 
Overall, the relations between the intellect aspect and cognitive ability constructs were similar to previous meta-analytic estimates (Ackerman & Heggestad, 1997; Anglim et al., 2022; von Stumm & Ackerman, 2013), with many tending toward moderate to moderately large, positive relations (e.g., general mental ability). Notably, relations between need for cognition and cognitive ability constructs were not dramatically higher than other openness-related traits. Relations of need for cognition with most cognitive abilities were in the same, uniformly moderate to large range (p̂ range = .20 to .36). 
The ideas facet was the personality trait that was most strongly and consistently related to cognitive ability constructs (mean p̂= .28) with the magnitudes of the relations especially large for acquired knowledge constructs (p̂ range = .30 to .50). For the most part, these findings mirrored those observed for the intellect aspect but with greater strength. 
The intellect aspect of openness and its associated need for cognition and ideas facets are stronger, positive correlates of verbal abilities than quantitative abilities. Mirroring findings for global openness, the mean meta-analytic correlation of intellect with all verbal abilities was .23, whereas the mean meta-analytic correlation with all acquired quantitative abilities was .14. There were also a few large correlations between some domain specific acquired knowledge abilities and the ideas facet (i.e., p̂ = .41 for natural sciences knowledge and p̂ = .50 for social studies knowledge, though second-order sampling error could explain these larger than typical relations given N = 1,614 and 1,676, K = 1 and 2, respectively). 
Much less information was available for the curiosity facet, which is also associated with the intellect aspect of openness. Despite the paucity of data, the patterns of relations between curiosity and cognitive abilities largely followed the patterns for the intellect aspect and its related facets described above. These patterns suggest that verbally oriented knowledge acquisition may be more attainable via behaviors (e.g., an interest in ideas) than quantitatively oriented knowledge. 
The non traditional facet of openness is a notable, though inconsistent, correlate of cognitive abilities. The non traditional facet describes a predisposition to question long-established beliefs and practices. Its mean meta-analytic correlation with fluid abilities was .19. The corresponding value for all long term storage and retrieval abilities was .13. Although this facet’s relations with visual processing, processing speed, and acquired quantitative abilities were either highly variable, based on sparse data, or negligible, there were sizable relations (p̂ = .24 to .31) with several verbal abilities (e.g., comprehension knowledge, lexical knowledge). It is worth noting that non traditional’s meta-analytic relations often contained zero within the 80% credibility value ranges, indicating lack of homogeneity across effect sizes and therefore, uncertain generalizability.
Openness’ introspection and variety seeking facets have positive but weak relations with cognitive abilities. Their mean meta-analytic correlations with major ability constructs did not exceed .10 (mean p̂ = .05 for fluid abilities, .10 memory abilities, .07 for visual processing abilities, and .04 for processing speed abilities). Relations with acquired quantitative abilities and verbal abilities were also meager (mean for all quantitative abilities p̂ = .14 and for all verbal abilities .07). Stronger relations with domain specific knowledge were based on small numbers of effect sizes, and were likely affected by second-order sampling error: introspection was strongly correlated with natural sciences knowledge (p̂ = .45, N = 1,614, K = 1) and social studies knowledge (p̂ = .49, N = 1,792, K = 2). 
The experiencing aspect of openness and its associated fantasy and aesthetics facets are negligibly related to most cognitive abilities. Fluid abilities were uncorrelated with these openness constructs (mean p̂ = .01). Similarly, the mean meta-analytic correlation with visual processing abilities was .00. Relations with all processing speed and memory abilities were somewhat larger (mean p̂ = .08 for processing speed abilities and .09 for memory constructs). Cognitive ability constructs involving creativity, including associational fluency, originality and creativity, and word fluency, demonstrated consistently modest, positive relations (mean p̂ = .12, .17, and .14, respectively; see Supplementary Tables 256–272 in Appendix I).
The experiencing aspect has notable, positive relations with acquired knowledge. In particular, arts and humanities knowledge had the largest association with the experiencing aspect (p̂ = .38, N = 363,385, K = 3). Verbal abilities also demonstrated a sizable relation (mean p̂ = .28). Meta-analytic relations with acquired quantitative abilities were positive and in the .17 to .18 range.7
Across the results for all openness traits there is a distinctive pattern of ability relations for the intellect versus experiencing aspect, which is not surprising given previous work (DeYoung et al., 2005). The positive and substantial relations between intellect-related traits and general mental ability, inductive abilities, and even visuo-spatial abilities might indicate a trait complex associated with initiating adaptation to the external environment through curiosity and engagement with complexities encountered. Indeed, the intellect aspect and its associated facets need for cognition, ideas, and curiosity were among the strongest correlates of general mental ability (e.g., p̂ = .40 for ideas facet). Fluid abilities also evidenced strong and consistent relations with intellect-related traits, though induction displayed weaker correlations compared to more deductive fluid abilities. The same traits had quite strong relations with visuo-spatial abilities as well as with long term memory (i.e., storage and retrieval) and short term memory abilities. Taken together, these results indicate that tendencies to seek cognitively engaging stimuli as well as to interpret stimuli and situations through reasoning and deductive logic appear to be positively and sizably associated with fluid, visuo-spatial, and memory abilities. 
As expected, experiencing-related traits from the openness domain (e.g., fantasy, aesthetics) had notably weaker relations with these abilities than those of intellect-related traits (DeYoung et al., 2014). This is because experiencing traits are internally and perceptually oriented, increasing their likelihood to positively cluster with perceptual abilities (e.g., processing speed) as well as creative abilities (e.g., originality) more strongly than intellect-related traits. Such a complex of perceptual abilities and openness’ experiencing constructs reflects interpretation of stimuli and situations through perception. Similarly, experiencing traits’ positive relations with originality and creativity ability provided evidence for unique personality traits and cognitive abilities leading to creativity—a finding even more remarkable given the weaker relations between experiencing and general mental ability. 
Overall, openness’ experiencing-related traits were more strongly correlated with verbal knowledge than quantitative knowledge, representing the need to verbalize a variety of perceptual experiences while also contemplating them intellectually.
Compound Personality Traits and Cognitive Abilities
Compound personality traits incorporate substantial variance from more than one Big Five factor. Such traits have been utilized in research and practice for as long as primary personality factors (Bernreuter, 1935), and they are some of the most commonly studied and potent predictors of important outcomes (Ones et al., 1993; Ones & Viswesvaran, 2001). Many of these traits have been defined and their components identified via previous factor analyses, content examinations, and nomological network investigations (Hough & Ones, 2002; Stanek & Ones, 2018).8 Many compound traits displayed non-trivial relations with abilities. In a few cases, the mixtures diluted effects. For example, the compound personality trait of openness to emotions combines variance from high extraversion and high openness, which were related to general mental ability -.02 and .26, and the resulting compound’s relation was .06. In other cases, non-trivial effects of multiple components combined to generate larger relations. For example, extraversion related -.01 and agreeableness related .02 with spatial scanning, while the compound trait of warmth, which incorporates variance from both, related -.15 with the same ability. We summarize the findings for compound personality constructs below and in Figures 12–16. Complete, detailed results are presented in Supplementary Tables 206–208, 218–223, 233–239, 248–255, and 267–272 in Appendix I.
Neuroticism-Affiliated Compound Personality Traits
The compound personality traits most influenced by neuroticism include self esteem,9 stress tolerance,10 and locus of control.11 Self esteem represents self-confidence, self-assurance, and self-worth. Stress tolerance is the tendency to handle pressure well and without anxiety, even in stressful conditions. Internal locus of control is a tendency to believe that one has control over what happens to oneself. Self esteem had a mean meta-analytic correlation of .15 across abilities, and was especially correlated with acquired knowledge constructs (mean p̂ = .21). Stress tolerance had a mean meta-analytic correlation of .14 across abilities, and was especially correlated with processing speed abilities, verbal abilities, and domain specific knowledge (mean p̂ = .15, .16, and .19, respectively). Finally, internal locus of control had a mean meta-analytic correlation of .15 across abilities, and was especially correlated with acquired knowledge constructs but also fluid abilities (mean p̂ = .29 and .18, respectively).
Agreeableness-Affiliated Compound Personality Traits
The compound personality traits most influenced by agreeableness include warmth,12 interpersonal sensitivity,13 customer service,14 trust,15 Machiavellianism,16 and self monitoring.17 Warmth is the tendency to be friendly and affiliative. Interpersonal sensitivity is the tendency to be tactful in social situations and sensitive to others’ moods. Customer service combines personality traits associated with high performance in customer-facing roles, especially those that demand high agreeableness. Trust is the tendency to believe in the honesty of others and not question their motives. Machiavellianism is the tendency to disregard social norms and use deceit to achieve personal gains. Self monitoring is the tendency to control one’s public self-presentations. 
These traits had negligible relations with cognitive abilities in most cases, but there were a few noteworthy trends. Warmth was negatively correlated with quantitative abilities and with science-related knowledge (mean p̂ = -.12 and -.11, respectively). Interpersonal sensitivity generally had insufficient data to draw conclusions but displayed an intriguing correlation with general mental ability (p̂ = .20, N = 9,855, K = 21) as well as a non-robust but suggestive, positive relation with behavioral content knowledge (p̂ = .24, N = 247, K = 1). Customer service meaningfully correlated with a few cognitive abilities, including general mental ability and the fluid abilities of induction and quantitative reasoning (p̂ = .10, .14, and .13, respectively). Trust displayed small, positive relations with fluid abilities, short term memory abilities, and comprehension knowledge abilities (mean p̂ = .10, .14, and .10, respectively). Machiavellianism correlated positively with fluid abilities, visual processing abilities, mathematics knowledge, and science-related knowledge (mean p̂ = .18, .12, .23, and .22, respectively). Data were very sparse for self monitoring but a small, positive relation was detected with general mental ability (p̂ = .12, N = 3,501, K = 6).
Conscientiousness-Affiliated Compound Personality Traits
The compound personality traits most influenced by conscientiousness include routine seeking,18 cold efficiency,19 judging-perceiving,20 self control,21 type A,22 achievement via independence,23 and rugged individualism.24 Routine seeking is the tendency to desire predictable and orderly daily experiences. Cold efficiency is the tendency to rigidly focus on principles despite costs. Judging-perceiving is the tendency to desire structure and definiteness. Self control is the tendency to restrain behaviors and reactions. Type A is the tendency to be competitive, impatient, and ambitious. Achievement via independence is the tendency to be driven to achieve goals and objectives, particularly in unstructured and unregulated situations. Rugged individualism is the tendency to be bold, adventurous, and put effort toward pursuing goals.
The meta-analytic results indicated that routine seeking was a sizable, negative correlate of cognitive abilities across the spectrum, especially acquired knowledge (mean p̂ = -.20 and -.28, respectively). Cold efficiency showed a small, positive relation with general sequential reasoning (p̂ = .14, N = 7,630, K = 25) and a small, negative relation with originality and creativity (p̂ = -.11, N = 1,188, K = 6). Judging-perceiving was a negative correlate of several cognitive abilities (mean p̂ = -.09), especially fluid abilities and retrieval fluency abilities (mean p̂ = -.14 and -.12, respectively). Self control was not associated with any cognitive abilities, except small relations with physical sciences knowledge (positive), general verbal information (negative), and psychomotor speed (p̂ = .10, -.10, and -.13, respectively). Type A was not a meaningful correlate of any cognitive abilities (mean p̂ = .03). Achievement via independence was a strong, positive correlate of several cognitive abilities (mean p̂ = .31), especially general mental ability, fluid abilities, visual processing abilities, processing speed abilities, and acquired knowledge (p̂ = .37, .17, .26, .13, and .37, respectively). Rugged individualism was positively correlated with several cognitive abilities, in particular acquired knowledge (mean p̂ = .16).
Extraversion-Affiliated Compound Personality Traits
The compound personality traits most influenced by extraversion include optimism,25 ambition,26 ambitious risk taking,27 risk taking,28 managerial potential,29 grandiosity and intimidation,30 narcissism,31 and restrained expression.32 Optimism is the tendency to ascribe positive attributions to events and people. Ambition is the tendency toward initiative-taking, competitiveness, and strong will in pursuit of goals. Ambitious risk taking is the tendency to pursue dangerous activities to achieve power, status, or other rewards without regard for consequences. Risk taking is the tendency to downplay hazards and engage with uncertain ventures. Managerial potential is the tendency to provide fair, stable leadership. Grandiosity and intimidation is the tendency to believe that one is superior to others and deserves special treatment. Narcissism is the tendency to be self-centered, exploitative, and desirous of admiration. Restrained expression is the tendency to be serious, responsible, and in control of one’s impulses. 
Optimism was positively correlated with several cognitive abilities, in particular general mental ability, quantitative reasoning, retrieval fluency abilities, short term memory abilities, choice reaction time abilities, acquired quantitative ability, and life sciences knowledge (p̂ = .13, .21, .16, .14, .11, .25, and .22, respectively). Some of ambition’s relations suggest even stronger positive connections, though several were based on small sample sizes and numbers of effect sizes (e.g., mean p̂ = .30 with retrieval fluency constructs across four meta-analyses, but none had more than 1,000 participants or 10 effect sizes). Its strongest robust relations were with acquired knowledge constructs (mean p̂ = .14) as well as processing speed scanning and number facility (p̂ = .66 and .25, respectively). Very few meta-analyses involving ambitious risk taking or risk taking had sufficient data. Managerial potential also had sparse data, but positive relations were observed with general mental ability and lexical knowledge (p̂ = .27 and .10, respectively). Grandiosity and intimidation also had sparse data, but small relations were observed with general mental ability and general science knowledge (p̂ = -.11 and .10, respectively). Narcissism also had sparse data, but the few robust relations were negligible (mean p̂ = -.02). Restrained expression relations were small and positive for quantitative reasoning and verbal ability, but more sizable for general science knowledge (p̂ = .12, .20, and .30, respectively).
Openness-Affiliated Compound Personality Traits
The compound personality traits most influenced by openness include openness to emotions,33 tolerance,34 innovation,35 creative personality,36 independent of conventions and others,37 and resourcefulness.38 Openness to emotions is the tendency to be in touch with one’s feelings and emotional experiences. Tolerance is the tendency to appreciate differences, especially between people. Innovation is the tendency to seek and engage with novelty, often resulting in novel ideas. Creative personality is the proclivity toward ingenuity. Independent of conventions and others is the tendency to be self-sufficient, individualistic, and autonomous. Resourcefulness is the tendency to solve problems with persistence, planning, and novel thinking. 
Openness to emotions correlated positively with retrieval fluency abilities (mean p̂ = .23) and perhaps even long term storage and retrieval abilities more broadly (not considering N and K thresholds, the mean p̂ .23). Short term memory abilities, visual processing abilities, perceptual speed, and lexical knowledge appeared to be positive correlates, though weaker (mean p̂ = .11, .11, .12, and .16, respectively). Tolerance displayed sizable, positive relations with several cognitive abilities (mean p̂ = .20), especially acquired knowledge constructs (mean  .37). Innovation was positively related to visual processing abilities as well as lexical knowledge and general science knowledge (mean p̂ = .14, .13, and .10, respectively). Creative personality was a sizable, positive correlate of several cognitive abilities (mean p̂ = .24), especially verbal abilities and fluid abilities (mean p̂ = .32 and .18, respectively). Independent of conventions and others displayed small, positive relations with general mental ability and acquired knowledge constructs (p̂ = .13 and mean p̂ = .14, respectively). Resourcefulness was a sizable, positive correlate of several abilities (mean p̂ = .21), ranging from induction to free recall memory to visualization to perceptual speed to lexical knowledge (mean p̂ = .25, .23, .10, .27, and .35, respectively).
Higher Order Factors of the Big Five
The findings above cover the Big Five personality factors, their aspects, facets, and even compounds, but there are also meaningful personality constructs at higher levels of the personality hierarchy (see Chapter 2). Findings for higher order personality constructs are summarized below and in Figure 17. Complete, detailed results are presented in Supplementary Tables 273–275 in Appendix I.
Meta-Trait Factor Alpha: Stability/Socialization 
Factor alpha, which is also referred to as stability or socialization, is a higher order meta-trait that captures the variance shared between emotional stability, agreeableness, and conscientiousness. Individuals with high levels of factor alpha tend to focus on doing a lot of little things right to avoid large calamities. They also tend to function well in human society as safe, harmonious, and dependable people with low levels of antisocial tendencies (Stanek & Ones, 2018).
Results for factor alpha are summarized in Figure 17. Complete, detailed results are presented in Supplementary Table 274 in Appendix I. 
The relations between the higher order trait of factor alpha/stability and cognitive ability constructs were much smaller in magnitude than what was observed for several of the neuroticism- and conscientiousness-related personality constructs. The general trend was toward negligible to very small, though positive, relations. Nevertheless, some modest, positive relations were found for fluid quantitative reasoning (p̂ = .12, N = 55,414, K = 17), memory span (p̂ = .11, N = 21,609, K = 18), working memory capacity (p̂ = .13, N = 7,370, K = 11), the long term storage and retrieval constructs free recall memory and word fluency (p̂ = .13 for both, N = 6,751 and 6,196, K = 5 and 14, respectively), and processing speed abilities (mean p̂ = .13). Much more sizable relations were found for acquired quantitative abilities (mean p̂ = .26, SDp̂ = .06 to .23) and reading comprehension (p̂= .40, SDp̂ = .00) (see Supplementary Table 274 in Appendix I). In general, factor alpha was not a notable, consistent correlate of most cognitive abilities, likely because of the divergent influences of its contributors’ relations with cognitive abilities. 
Meta-Trait Factor Beta: Plasticity
Factor beta, which is also referred to as plasticity, is a higher order meta-trait that captures the shared variance between extraversion and openness. Individuals with high levels of factor beta tend to place bigger, riskier behavioral bets rather than consistently toiling for more sure, small gains. They see many interesting opportunities that could lead to success and are more willing to explore and pivot. Results for factor beta are summarized in Figure 17 and described below. Complete, detailed results are presented in Supplementary Table 275 in Appendix I. 
Factor beta tended to be positively related to cognitive ability constructs, but its associated true standard deviations were relatively large in most instances. Its relations with cognitive abilities were generally smaller than those found for the intellect aspect and related facets of openness. General mental ability correlated .20 with factor beta (N = 22,759, K = 66). Relations with specific fluid abilities varied in magnitude (p̂ = .09 for induction and .18 for quantitative reasoning, N = 38,189 and 2,085, K = 78 and 11, respectively). The memory constructs ideational fluency and memory span both displayed small to moderate, positive, and, in the case of ideational fluency, variable relations. However, relatively small numbers of studies contributed to these meta-analyses, raising the specter of second-order sampling error (p̂ =.14 for both, SDp̂ = .16 and .04, N = 1,850 and 5,340, K = 7 and 4, respectively). Several acquired knowledge constructs displayed more positive and more consistent relations: mathematics achievement (p̂ = .32, SDp̂ = .10, N = 1,708, K = 2), verbal ability (p̂ = .28, SDp̂ = .11, N = 3,678, K = 16), native language usage (p̂ = .26, SDp̂ = .00, N = 1,356, K = 2), reading comprehension (p̂ = .23, SDp̂ = .09, N = 1,362, K = 2), lexical knowledge (p̂ = .21, SDp̂ = .18, N = 6,637, K = 16), mechanical knowledge (p̂ = .25, SDp̂ = .00, N = 1,777, K = 2), natural sciences knowledge (p̂ = .32, SDp̂ = n/a, N = 1,614, K = 1), and social studies knowledge (p̂ = .43, SDp̂ = .07, N = 1,934, K = 2). Plasticity appears to be a relevant personality trait for knowledge acquisition, though whether this is above and beyond the effects of extraversion and openness is not answerable with the present data. 
General Factor of Personality 
The general factor of personality sits at the apex of the Pan-Hierarchical Five Factor Model and represents individual differences in general self-evaluations. It may also indicate inter- and intra-personal integration (Davies et al., 2015; Stanek & Ones, 2018). Results for the general factor of personality are summarized in Figure 17 and described below. Complete, detailed results are presented in Supplementary Table 273 in Appendix I.
The general factor of personality correlated .36 with general mental ability. This relation reflects a cluster of general fitness traits associated with cybernetic effectiveness and the agility to move effectively between a focus on surviving and a focus on thriving, as the environment demands. Relations with most other abilities were based on sparse data and could not be used to derive robust conclusions. The few acquired knowledge abilities for which data were sufficient had negligible relations in the -.03 to .04 range. Research should examine the general factor of personality’s relations with other specific ability clusters (e.g., short term memory, retrieval fluency, and visual processing ability, in particular) since the existing, small amount of meta-analytic data was suggestive of modest-to-sizable relations.
Figure 17. Higher order personality traits correlate with cognitive abilities.
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Note. “cd.” denotes compound traits. Meta-analytic correlations (i.e., p̂ ) are only reported in black type when the number of independent effect sizes contributing the specific meta-analysis was ≥ 10 or the sample was ≥ 1,000 participants. Grey-filled cells had no usable data. Green-filled cells indicate positive effects, and red-filled cells indicate negative effects. Saturation indicates effect magnitude. Indentation of construct labels reflects the altitude of each trait in its respective construct hierarchy. Y-axis dendrogram further reinforces level of each ability in the abilities hierarchy.
Distillation of Personality’s Relations with Intelligence
In this chapter, we detailed evidence that personality’s relations with cognitive abilities extend beyond openness constructs. Nevertheless, openness is a sizable correlate of cognitive abilities, and its intellect aspect and associated facets (e.g., ideas) are even more strongly related. Among invested abilities, verbal abilities are more strongly related to openness’ intellect aspect than quantitative abilities. The experiencing aspect of openness is mostly unrelated to cognitive abilities, except for processing speed abilities and acquired verbal abilities as well as some domain specific knowledge constructs.
Neuroticism’s relations with cognitive abilities were somewhat unexpected. While past research has documented test anxiety as a negative correlate of cognitive abilities, we found broader enervating effects associated with neuroticism traits, including anxiety, uneven tempered, suspiciousness, and depression.
Previous meta-analytic research had reported unremarkable relations between extraversion traits and cognitive abilities (Anglim et al., 2022; Wolf & Ackerman, 2005). Our results were similar for overall extraversion, but the enhanced resolution of our database led to a more nuanced set of conclusions for extraversion’s lower-level traits and compounds that highlighted important relations. For example, the sociability facet is positively related to verbal abilities. Extraversion’s assertiveness aspect and associated dominance facet are positively related to long term memory’s retrieval constructs involving retrieval fluency. Most notably, extraversion’s activity facet is positively related to several retrieval fluency abilities, visual processing, processing speed abilities, and numerous acquired knowledge dimensions.
Previous meta-analytic research had reported similarly negligible-to-small relations   between conscientiousness and cognitive abilities (Ackerman & Heggestad, 1997; Anglim et al., 2022), but again, our results revealed some important relations. In particular, conscientiousness traits assessing industriousness and associated facets are positively, and sometimes substantially, related to cognitive abilities. In contrast, orderliness and the compound trait of routine seeking are negatively related. 
Agreeableness traits are the weakest personality correlates of cognitive abilities, with mostly negligible relations, though the compassion and politeness aspects display opposite associations: compassion positive and politeness negative. 
Taking a bird’s eye view of these findings, we are struck by the constellation of intellect, activity, industriousness, and low neuroticism forming a consistent set of cognitive ability correlates. These traits represent behavioral activation and proactivity, which are also resource-intensive tendencies. The strong relations for compound traits directly assessing the amalgam of these traits further reinforce this conclusion. Finally, we would be remiss if we did not note the intriguingly strong relation between general mental ability and general factor of personality.
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Endnotes
1	Throughout this book, the mean p̂ provides the average of meta-analytic correlations across a set of meta-analytic findings described in the same sentence (e.g., uneven tempered’s relations with comprehension knowledge abilities in this example). This metric characterizes trends in the meta-analyses and avoids giving undue weight to heavily studied constructs.
2	The lower level of invested abilities is likely due to the cumulative drag of depression on the process of knowledge acquisition over time.
3	Relations between conscientiousness and general mental ability might also represent a bundle of individual differences that enables vicarious learning in line with Social Learning Theory (Bandura & Walters, 1977).
4	Though across all robustly estimated visual processing abilities the average meta-analytic relation was just .07.
5	An alternative interpretation is that people with high levels of cognitive ability may feel motivated by challenges as something to be overcome by achievement (eustress). In contrast, those with lower levels of ability may have less positive experiences with challenges and view them as a source of distress.
6	One potential explanation of these generally null findings is that it may be important to distinguish individuals’ motivations for seeking sensations (e.g., physical rush vs. rationally valuable gains).
7	However, excluding effect sizes from a large N, influential sample (Project Talent), only one meta-analytic estimate had sufficient N or K to warrant interpretation: mathematics achievement, which had a negative relation with the experiencing aspect (p̂ = -.23, N = 2,547, K = 4).
8	Similarly, compound abilities incorporate substantial variance from more than one ability dimension, though the variance is not diverse enough to index general mental ability.
9	Self esteem combines low neuroticism, high extraversion, and high conscientiousness.
10	Stress tolerance combines low neuroticism, high agreeableness, and high conscientiousness. This compound draws more variance from neuroticism compared to other compounds with the same formulation (e.g., customer service).
11	Internal locus of control combines low neuroticism and high conscientiousness as well as a lesser degree of high positive emotionality (facet of extraversion).
12	Warmth combines high extraversion and high agreeableness.
13	Interpersonal sensitivity combines low neuroticism, high extraversion, high openness, and high agreeableness.
14	Customer service combines low neuroticism, high agreeableness, and high conscientiousness. This compound draws more variance from agreeableness than other compounds with the same formulation (e.g., stress tolerance).
15	Trust combines low neuroticism and high agreeableness.
16	Machiavellianism is primarily composed of low agreeableness but also high neuroticism and low conscientiousness (indicating low meta-trait factor alpha).
17	Self monitoring combines low agreeableness and high meta-trait factor beta as well as lesser degrees of low neuroticism and low conscientiousness.
18	Routing seeking combines low variety seeking (facet of openness) and high order (facet of conscientiousness).
19	Cold efficiency combines low agreeableness and high conscientiousness.
20	Judging-perceiving combines low openness and high conscientiousness.
21	Self control combines low neuroticism and high conscientiousness.
22	Type A combines high neuroticism, high extraversion, low agreeableness, and high conscientiousness.
23	Achievement via independence combines low neuroticism, high extraversion, high openness, and high conscientiousness. This compound involves more openness than compounds with the same components (e.g., generalized self efficacy).
24	Rugged individualism combines high industriousness (aspect of conscientiousness) and high meta-trait factor beta.
25	Optimism combines low neuroticism and high extraversion.
26	Ambition combines high extraversion and high conscientiousness.
27	Ambitious risk taking combines high assertiveness (aspect of extraversion), high achievement (facet of conscientiousness), and low cautiousness (facet of conscientiousness).
28	Risk taking combines high extraversion, high openness, and low conscientiousness.
29	Managerial potential combines low neuroticism, high extraversion, and high conscientiousness.
30	Grandiosity and intimidation combines high extraversion and low agreeableness.
31	Narcissism combines high extraversion and low agreeableness as well as lesser degrees of high volatility (aspect of neuroticism) and low withdrawal (aspect of neuroticism).
32	Restrained expression combines low extraversion and high conscientiousness.
33	Openness to emotions combines high extraversion and high openness.
34	Tolerance combines high openness and high agreeableness.
35	Innovation combines high extraversion, high openness, and to a lesser degree low neuroticism.
36	Creative personality combines high non traditional (facet of openness), high industriousness (aspect of conscientiousness), low orderliness (aspect of conscientiousness), low cautiousness (facet of conscientiousness), and high meta-trait factor beta.
37	Independent of conventions and others combines high openness and low agreeableness.
38	Resourcefulness combines low neuroticism, high openness, and high conscientiousness.
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		Chapter 6
Cybernetic Trait Complexes Theory

CHAPTER SUMMARY
	Our data provide novel insights that depict a new theory of personality-intelligence relations, building on existing work.
	Individuals are cybernetic systems trying to leverage resources to achieve goals (e.g., survival, reproduction, getting promoted, running a marathon). They adjust their behavior and goals based on feedback loops.
	Cybernetic loops consist of three stages (i.e., current state, transition state, and goal state), which each involve three steps (i.e., sense, evaluate, and decide).
	Cybernetic loops involve goals, strategies, and behaviors that can be mapped along two fundamental dimensions: homeostasis vs. change and internal vs. external.
	Personality and intelligence jointly impact how individuals balance homeostasis and change internally and externally in order to pursue self-preservation and self-evolution.
	Individuals’ personalities and abilities can only be fully understood by considering both their genes/biology and their environments.
	Personality represents typical strategies for dealing with internal and external stimuli in pursuit of self-preservation and self-evolution. Intelligence indexes how effectively information is leveraged to set goals and employ strategies that maximize the probability of goal achievement. These traits work in concert to maximize odds of surviving and thriving by orchestrating growth and homeostasis in environmentally sensitive ways.
	Individuals have multiple goals at any given time, and personality and intelligence co-function to prioritize, balance, and pursue these goals effectively.
	Cybernetic Trait Complexes Theory (CTCT) identifies constellations of personality traits and cognitive abilities optimized to support goals and strategies associated with internal and external homeostasis and change.


Examining over a century of quantitative research on personality and intelligence, the vast meta-analyses summarized and discussed in this volume reveal patterns of relations that form the basis of a theory for thinking about how personality and intelligence are connected and interrelated. 
These meta-analyses were exhaustive, yet not driven by strong initial hypotheses. We were open to the emergence of new, previously unknown relations. We thus sought to meta-analytically construct a high-resolution picture using all personality-cognitive ability relations from the past 100 years. 
We looked across the meta-analytic results to discern patterns, inductively identifying general trends (see Woo et al., 2017). The lack of previous inductive research in examining personality-cognitive ability relations has had a choking effect in the study of individual differences, limiting researchers to previously discovered or hypothesized relations (e.g., openness-cognitive ability [von Stumm & Ackerman, 2013], and extraversion-cognitive ability [Wolf & Ackerman, 2005], respectively). Limiting research only to questions that have theoretical or previous empirical support discourages discovery and advancement of knowledge (Spector, 2017). 
In our work, we followed meta-analytic induction to abduct1 a new theory. That is, using meta-analytic findings and inductive reasoning, we derived the most plausible explanations of the observed personality-cognitive ability relations. The Cybernetic Trait Complexes Theory (CTCT) we articulate below aims to explain and provide a basis for future research concerning why personality-ability relations exist. 
CTCT builds on existing theories (e.g., Cattell’s Investment Theory [1987]; Ackerman & Heggestad’s Emergence of Trait Complexes [1997]; Ortony et al.’s Affects, Behaviors, Cognitions, and Desires (ABCD) Theory [2005]; von Stumm & Ackerman’s Theory of Intellectual Engagement [2013]; and DeYoung’s Cybernetic Big Five Theory (CB5T) [2015]). It is also consistent with other prominent individual differences frameworks (e.g., behavioral activation and behavioral inhibition [Gray, 1981, 1982], getting along and getting ahead [Hogan & Holland, 2003], and promotion and prevention focus [Lanaj et al., 2012]).
In sum, CTCT has been built by applying inductive and abductive reasoning to this volume’s meta-analytic findings. Yet we also acknowledge that it incorporates major tenets from existing theories, where they were consistent with the empirical findings. CTCT can thus also be viewed as an evidence-based synthesis of these theoretical accounts.
Cybernetic Beings: Individuals as Cybernetic Systems
The term “cybernetic” denotes goal-directed systems that self-regulate via feedback (DeYoung, 2015). Individuals are cybernetic systems that must prioritize finite resources among competing goals and strategies.2 Individuals set goals, detect their current state and movement toward goal states, consider their options, can take action to try to advance toward their goal state, and iteratively adjust their behaviors and goals based on feedback loops. This process can be summarized by three stages, each with a sub-loop of three steps (see Figure 18). 
Figure 18. Stages and steps of cybernetic self-regulation.
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*Includes behaviors, affects, desires, and cognitions.
 Note. The cybernetic process may be halted at any stage/step (e.g., if a goal is abandoned).
Three Stages of Being: Current State, Transition, and Goal State. 
The current state describes the present self and its environment, including the cumulative impact of historical events as well as forecasts of the future. The transition stage signifies movement between the current state and goal state, which involves identifying behavioral options that best reduce the discrepancy between current state and goal state while satisfying other criteria (e.g., alignment with personal values, availability of resources). The goal state represents the desired self and/or its environment. 
The “behavioral” options noted for the transition stage can involve behaviors and actions as well as affects, desires, and cognitions associated with transition. That is, reducing discrepancies between current and goal states may be achieved by altering actions, changing cognitions, adjusting affect, and/or transforming desires. Current state vs. goal state discrepancies can also be reduced or increased by changes in the individual’s environment.
Three Steps of Action: Sense, Evaluate, and Decide
Three operational steps occur within each stage. Sensing involves perception of current self and environment in the context of one’s goals, awareness of behavioral options available to move toward goal states, and vision of desired self and/or environment. Evaluating involves prioritizing a portfolio of goals based on factors like alignment with identity and importance to future, weighing the value of behavioral options, and considering the desirability and likelihood of achieving the goal state compared to alternative outcomes. Deciding involves ongoing decisions to continue pursuing a goal; what level of energy to commit as well as what actions to take; and whether or not the goal has been achieved, is in-progress, or should be altered. 
These stages and steps propel the feedback loops that help individuals set, progress toward, and achieve or alter their goals. An excellent explication of cybernetic self-regulation as it relates to psychological individual differences may be found in DeYoung (2015).
Homeostasis vs. Change
At a very broad level, the cycles depicted in Figure 18 result in goals, strategies, and behaviors that vary along two fundamental life strategy axes: homeostasis vs. change, and self/internal focus vs. environment/external focus (see Figure 19). These axes define the balances that characterize life. Such a structure is not meant to imply that the system is hyper-rational; many of these processes occur outside of awareness or are influenced by irrational or subconscious factors.3 Instead, the axes characterize an individual’s strategy for leveraging resources in service of self-preservation and self-evolution, with personality traits and cognitive abilities jointly directing resources. In the string of goals known as life, success hinges on effectively leveraging information to know when to preserve and when to evolve.4 Feedback loops inform resource allocation and help balance homeostasis and change, as well as fit between the individual and environment, rendering the cybernetic system inherently adaptive. Fundamental characteristics of environments vary along two major axes of threats and resources, each varying from none to plentiful.5 Different environments pose differing types of challenges and opportunities based on threat and resource levels. 
In summary, personality traits and cognitive abilities jointly support psychological stability and maintain the individual in varying environments, and they also fuel change by energizing adaptation, development, and growth. Indeed, such a self-perpetuating capacity for the coordinated use of energy to achieve balance between homeostasis and change is the essence of life.
Figure 19. Cognitive ability-personality trait fitness complexes.
[image: ]

Note. Each quadrant identifies main individual difference complexes for fitness. Each row represents a fundamental fitness strategy: homeostasis (preservation-focused trait complexes), and change (evolution-focused trait complexes). Each column highlights the focal arena of trait complexes: self/internal (internally-targeted trait complexes), and environmental/external (trait complexes targeting preservation or adaptation to the environment).
Fixed vs. Flexible Selves: Personality and Intelligence in Cybernetics
Individuals have a given range of flexibility around their general tendencies and limits to their capabilities (e.g., Fleeson, 2001; Lykken & Tellegen, 1996). Genetic endowments and environments provide resources and impart constraints, favoring different life strategies. The interplay between these forces results in co-evolution of certain individual differences characteristics. Evolution pressures certain trait complexes to come together as viable strategies for utilizing finite individual and environmental resources to accomplish the cybernetic steps and stages and, therefore, goals. Covariation between personality traits and cognitive abilities reflects these forces. 
In general, personality traits represent different cybernetic strategies for sensing, evaluating, and behaving to help individuals effectively balance homeostasis and change. Personality traits represent typical strategies for managing both internal (e.g., emotional) and external (e.g., environmental) stimuli. Cognitive abilities are the tools (e.g., perception, reasoning, and knowledge) to discern, select, and coordinate complex and effective responses to environments. Cognitive abilities index how efficiently, proficiently, and successfully goals are set, and pursued in complex environments.6 That is, cognitive abilities represent how effectively information is leveraged to set goals and employ strategies that maximize the probability of goal achievement. 
In a functioning human cybernetic system, both cognitive abilities and personality traits orchestrate homeostasis and growth in environmentally sensitive ways to increase the odds of surviving and thriving. Together, these co-influential, and potentially co-dependent, domains energize action toward goal achievement and help generate new goals, interpretations, and strategies as goals are attained or obstructed or as behaviors are perceived to be productive/unproductive. For example, negative emotions can depress cognitive processing and reduce individuals’ abilities to clearly identify their goals, accurately sense their current state, or productively forecast which actions will advance them toward their goals. Conversely, higher intelligence may help individuals more clearly see how to apply their personality tendencies and channel their predispositions to make progress toward goals. Indeed, cognitive abilities are responsible for perceiving, processing, manipulating, and applying information to drive decisions and actions. They also help to adjust personality expression and behavior based on the environment.7 Although cognitive ability is an evolutionary individual difference tuning parameter, it is one where higher levels have tended to be more adaptive and worth the additional resource costs (e.g., caloric demands).
Complexity arises for individuals, in part, from the multiple competing goal states within and across individuals, intra-individual variance in personality and cognitive abilities, the variety of actions available, the diversity of environments encountered, and the uncertain consequences forecasted for each action. Personality traits have utility in identifying which goals are attractive and prioritized (i.e., considered worthwhile), which actions are preferred, and how uncertainty is weighed. Cognitive abilities involve the effective utilization of information to achieve goals. They involve knowing when to strive for change to maximize the probability of achieving goals in a given environment and when to protect homeostasis. Therefore, cognitive abilities are a key determinant in the effectiveness with which goals are set, pursued, and accomplished. 
Cybernetic trait complexes theory (CTCT) proposes that self-regulatory mechanisms for homeostasis and change are responsible for predictable linkages between individuals’ personality tendencies and cognitive capacities. Covariation of ability and personality phenotypes can be thought of as trait constellations or complexes that provide the scaffolding to human psychological systems’ self-regulating mechanisms for setting, progressing toward, and achieving or revising goals via the coordinated use of resources. These trait complexes serve the functions of (1) maintaining psychological homeostasis (i.e., sustaining stability) and (2) enabling change (i.e., supporting adaptive development and growth). These functions can each be bifurcated according to whether they focus internally on the individual or externally on the environment. In concert with our environments,8 cognitive abilities and personality traits are co-influential, and potentially co-dependent, in ensuring adaptive fitness. That is, they serve the evolutionary purpose of helping us achieve goals and the broader functions of self-preservation and self-evolution.
Chapter 7 presents the results of our meta-analyses and interprets them from the perspective of CTCT. These overarching cybernetic patterns of relations have been hitherto overlooked in much of psychological research.
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Endnotes
1	Abductive reasoning logically analyzes an incomplete set of observations to identify the simplest and most likely conclusion.
2	We define a “strategy” as a pattern, designed by humans or nature, with a grander purpose.
3	Indeed, for many of us change and homeostasis are largely driven by hopes and fears.
4	An early researcher of individual differences provided a definition of intelligence that aligns with this perspective, “Intelligence is a general capacity of an individual to consciously adjust his thinking to new requirements: it is general mental adaptability to new problems and conditions of life.” (Stern, 1914).
5	Perhaps the most essential challenge for civilizations is how to allocate resources to address threats.
6	More complex environments have higher information processing needs and demand higher, and often more differentiated, cognitive abilities.
7	It is critical to note that individuals are not simply subject to their environments. Instead, they have choice about which environments to spend time in, how to interpret those environments, and they can also actively influence their environments.
8	The most salient characteristics of environments are resource and threat levels, which may be the counterforces to change and homeostasis.
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		Chapter 7
A Theoretical Account of Our Results

CHAPTER SUMMARY
	Covarying abilities and personality traits suggest trait complexes that reflect strategies for setting, progressing toward, and achieving or revising goals via the coordinated use of resources. Overarching patterns in personality-cognitive ability relations indicate that trait constellations serve to (1) maintain homeostasis and (2) facilitate change. Trait complexes can be further distinguished according to whether they focus internally on the individual or externally on the environment.
	Trait complexes for homeostasis support internal stability and maintain the individual in ever-changing environments. These trait complexes likely evolved to cope with resource-scarce environments.	Internally-focused homeostasis constellations are evidenced by neuroticism and its facets’ associations with lower levels of general intelligence, fluid abilities, retrieval fluency abilities, processing speed, and acquired knowledge, especially verbal abilities.
	Externally-focused homeostasis constellations involve attributes such as uneven tempered and aggression that tend to socially alienate the individual and/or reduce their status or ability to function in social groups. Personality characteristics such as agreeableness subcomponents compassion and cooperation, conscientiousness-related traits, and abilities such as processing speed and verbal abilities form constellations that facilitate maintenance of the individual in social environments.


	Trait complexes for change energize internal development and adaptation to changing environmental circumstances. These trait complexes likely evolved to take advantage of opportunity-rich environments with higher reward/risk ratios.	Generally, traits and abilities in these constellations contained fluid abilities paired with personality traits involving behavioral activation and change, as well as acquired knowledge abilities paired with plasticity traits (i.e., openness and extraversion traits), industriousness, and activity. Prominent compound personality traits associated with initiative-taking, behavioral activation, and proactivity include self esteem, locus of control, and achievement via independence fit into these complexes.
	Internally-focused change constellations were intellect aspect of openness and related personality facets and non-invested abilities such as fluid abilities, memory dimensions, and processing abilities. These traits and abilities tended to correlate positively and sizably. Relations were even larger for acquired knowledge, especially verbal knowledge.
	Externally-focused change constellations involve traits associated with exploration of and responsiveness to physical and social environmental stimuli, especially openness, as well as extraversion-related traits (e.g., activity) with non-invested and invested abilities such as processing speed and verbal abilities.


	Constellations of traits for general fitness represent individuals’ agility in effectively moving between a focus on surviving and a focus on thriving as the environment demands/provides.	These trait complexes involve joint functioning of emotional stability associated with homeostasis, extraversion associated with change, and industriousness associated with the motivation to move between those strategies. This amalgam of personality traits is best captured by compound personality traits, including self esteem and internal locus of control. These traits display pervasive relations with a host of cognitive abilities, especially general mental ability, memory, and processing speed. The general factor of personality is also positively associated.




Chapters 4 and 5 detailed the results of our meta-analyses from the perspectives of cognitive ability and personality trait frameworks, respectively. The results led to three major conclusions. First, personality and intelligence are not independent domains of individual differences. Second, relations for more specific traits and abilities may differ from their parent Big Five factors and primary abilities. Third, there are ability-trait constellations that indicate differential cybernetic adaptations for homeostasis, change, and general fitness.
The first two conclusions were discussed previously, and this chapter is devoted to the third conclusion and to parsimoniously explaining why certain personality traits displayed sizable positive relations with cognitive abilities, others displayed sizable negative relations, and yet others displayed negligible relations. Our theory accounting for these patterns, Cybernetic Trait Complexes Theory (CTCT), was introduced in Chapter 6, and is used here as an organizing framework for describing the meta-analytic results.
CTCT outlines how personality and intelligence jointly form constellations that describe how individuals balance homeostasis and change internally and externally to pursue self-preservation and self-evolution.
Trait Constellations for Psychological Fitness: Self-Preservation and Self-Evolution Pathways
Covariation of ability and personality can be thought of as trait complexes that reflect psychological systems’ self-regulating mechanisms for setting, progressing toward, and achieving or revising goals via the coordinated use of resources. These trait complexes serve to (1) maintain psychological homeostasis to sustain stability and (2) enable change to support adaptive development and growth. These two functions can each be further bifurcated according to whether they focus internally on the individual or externally on the environment. The following subsections describe findings for each quadrant of this 2x2 matrix (see Figure 19 in Chapter 6).
“Life’s roughest storms prove the strength of our anchors.”
Homeostasis Constellations: Trait Complexes for Self-Preservation
Cognitive abilities and personality traits for psychological homeostasis serve two purposes (a) conferring internal stability and (b) maintaining the individual in changing environments (see Figure 19 in Chapter 6). Constellations for homeostasis may be of special fitness value in resource-scarce and/or threatening (e.g., high-conflict) environments. These personality traits are thrifty from the individual’s point of view. That is, these traits are best for protecting scant resources while foregoing less certain opportunities to gain more resources. Traits that confer internal psychological stability include low anxiety, low suspiciousness, low depression, as well as high self-esteem and internal locus of control. Traits that maintain the individual in the ever-changing external environment include high dependability and cautiousness, which facilitate goal prioritization. These trait complexes include abilities from both non-invested and invested abilities domains. Notable relations are depicted in Figure 20a as well as Chapter 8’s Figure 24a for neuroticism-related traits and Figure 20b as well as Chapter 8’s Figures 24c and 27a for conscientiousness-related traits. Corresponding detailed sets of results are presented in Supplementary Tables 197, 198, and 200–205, respectively in Appendix I. 
The central role of low neuroticism in the homeostasis constellation is evident. The overall pattern of the neuroticism constructs’ relations with cognitive abilities is negative (e.g., see Chapter 8’s Figure 24a for non-invested abilities and Supplementary Tables 197–208 in Appendix I for detailed results). Relations between global neuroticism and acquired cognitive abilities were mostly negative and modest, though as large as -.18 (with quantitative ability as well as comprehension knowledge). Robust relations based on at least 1,000 individuals or 10 effect sizes are depicted in Figure 20a. Acquired knowledge dimensions were negatively and typically more strongly related to neuroticism’s facets than non-invested abilities, though the most consistent findings were for verbal abilities. These sizable, negative relations indicate that individuals who have uneven tempers or are suspicious do not tend to invest their abilities in the verbal domain.1 Alternatively, these results could indicate that individuals who score higher on verbal abilities are better able to manage their neurotic tendencies, especially when it comes to displaying suspiciousness or being uneven tempered, which could be a particularly useful characteristic adaption in higher-threat environments.
Figure 20. Personality-ability relations for homeostasis. 20a. Neuroticism-related traits’ relations with invested abilities. 20b. Conscientiousness-related traits’ relations with processing speed abilities. 20c. Agreeableness-related traits’ relations with processing speed abilities and verbal abilities. Y-axes indicate p̂ values.
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Homeostasis Constellations for Internal Stability: Internal Self-Maintenance
Internal stability is fundamental to homeostasis, and neuroticism is the trait that best indexes internal instability of affect. Neuroticism encompasses both the experience of discrete emotions and more enduring moods. Neuroticism traits are mostly involved in trait complexes associated with lower capacity to deal with complexity, indicating that heightened vigilance to and avoidance of threats corresponds to reduced mental resources. Figures 20a and 26a depict findings for neuroticism traits (see Supplementary Tables 197, 198, and 200–205 in Appendix I for complete technical results). As shown in Figure 24a, general mental ability appears to be lower among individuals who are uneven tempered (p̂ = -.29), depressed (p̂ = -.18), suspicious (p̂ = -.17), and, unsurprisingly, test anxious (p̂ = -.20). 
Neuroticism’s negative associations are not confined to general mental ability. Neuroticism-related traits display widespread, negative relations with multiple specific, non-acquired ability dimensions. For example, the fluid abilities induction and quantitative reasoning are both negatively related to several neuroticism facets. Retrieval fluency abilities are also negatively correlated with neuroticism facets uneven tempered and depression. Originality and creativity ability has a substantial, negative correlation with the uneven tempered facet of neuroticism (p̂ = -.25). Naming facility and speed of lexical access, free recall memory, ideational fluency, and word fluency correlate negatively with neuroticism’s depression facet (p̂ = -.22, -.17, -.13, and -.10, respectively). Finally, processing speed abilities are also negatively related to the uneven tempered, suspiciousness, depression, and anxiety facets of neuroticism. 
When the environment is unsupportive (e.g., resource-scarce), trait complexes that correspond to low energy usage may be adaptive. Within neuroticism traits, depression represents extreme energy conservation.2 As shown in Figure 24a, its strongest relations are with energy-intensive cognitive abilities like the fluid ability sub-dimension quantitative reasoning (p̂ = -.25) and visual processing ability (p̂ = -.32). See Supplementary Tables 197 and 201–205 in Appendix I for complete technical results. 
Invested abilities showed even stronger negative relations with neuroticism facets. The most consistent findings are for acquired verbal abilities. For example, correlations of neuroticism’s uneven tempered facet with verbal abilities ranged between -.25 and -.33 (e.g., general verbal information, reading comprehension, lexical knowledge). Similarly, suspiciousness’ relations with specific verbal abilities ranged between -.21 and -.28. See Figure 20a as well as Supplementary Tables S197, 204, and 205 in Appendix I for complete technical results.
Homeostasis Constellations for External Stability: Self-Preservation in the Environment
Humans are a social species, and the social world constitutes a core environment for individuals. Prosocial personality traits and abilities help to maintain individuals in social environments (see Figures 20a and 20c for relevant personality-ability trait complexes; the corresponding set of detailed results may be found in Supplementary Tables 197, 198, and 200–205 as well as 210, 214, and 215, respectively, in Appendix I). Attributes such as aggression tend to detract from maintenance of self in one’s social groups. In contrast, personality characteristics such as agreeableness subcomponents compassion and cooperation, conscientiousness-related traits, and abilities such as processing speed and verbal abilities facilitate maintenance of the individual in the social environment. 
For example, agreeableness’ compassion aspect entails willingness to expend energy on others, including non-kin. Such investments of energy are helpful in maintaining external homeostasis because they demonstrate contribution to a group and weave a social safety net for the individual. In contrast, agreeableness’ politeness aspect is more focused on facilitating transactional interactions using socially prescribed rules for conduct. Compassion demonstrates sizable, positive relations with a range of abilities (e.g., .26 with general mental ability, .21 with memory span, and numerous acquired knowledge dimensions; see Figures 24c, 27b, and 20c). Relations with perceptual speed abilities are also sizable (e.g., .19 and .17 with perceptual speed and number facility, respectively, as depicted in Figure 20c). In addition, compassion also relates positively with verbal abilities (e.g., .32 with spelling ability and .31 with language development). In stark contrast, politeness’ relations with ability constructs are mostly negative or smaller in magnitude (see Chapter 8’s Figure 27b for examples and Supplementary Tables 210 and 211 in Appendix I for detailed set of results). 
Conscientiousness aspects and facets generally relate positively and substantially to processing speed. Figure 20b illustrates positive relations with processing speed abilities (e.g., perceptual speed correlated with industriousness [p̂ = .17], persistence [p̂ = .15], and order [p̂ = .20]; scanning with industriousness [p̂ = .15] and order [p̂ = .18]; and number facility with orderliness [p̂ = .13] and order [p̂ = .19] as well as global conscientiousness [p̂ = .25]). A proclivity toward structure, self-discipline, and tenacity appears to assist in the development of processing abilities. Alternatively, processing speed abilities may provide individuals with the structured mental adaptations for self-discipline and persistence.3
“Hoist your sail when the wind is fair.”
Change Constellations: Trait Complexes for Self-Evolution 
Traits and abilities for change enable the individual to thrive by energizing (a) adaptation to changing environmental circumstances, or (b) advancement toward greater levels of inner development, and potentially, diversification (see Figure 19 in Chapter 6). Constellations for change may have greater fitness value in opportunity-rich environments where the reward/risk ratio is higher. These trait complexes are indicative of high-energy settings that require more resources (e.g., calories) and are advantageous in environments where such expenditures of energy are more likely to yield rewards. From the abilities domain, fluid abilities and visual processing support the initiation of adaptations as well as development and growth. Acquired knowledge’s role in constellations for change can be interpreted as an intellectual outcome of change as well as a cognitive input for further development. 
From the personality domain, constellations for change include personality traits involving behavioral activation and change, including industriousness as well as activity and other plasticity traits. Prominent compound personality traits associated with behavioral activation, initiative-taking, and proactivity include self esteem, locus of control, and achievement via independence. They each draw variance from low neuroticism, high conscientiousness, and high extraversion (as well as high openness, for the trait of achievement via independence) (Stanek & Ones, 2018). 
Figure 21a depicts the main non-invested ability correlates of these personality traits, especially positive relations with fluid abilities and visual processing abilities. See Supplementary Tables 206, 208, and 238 in Appendix I for complete results. Fluid abilities, particularly induction and quantitative reasoning, have notable, positive correlations. For example, relations with induction were .24 for achievement via independence, .20 for locus of control, and .13 for self esteem. The same cluster of personality traits displayed positive relations with visual processing abilities (e.g., all visual processing abilities and achievement via independence [mean4 p̂ = .22 regardless of N or K], spatial scanning with locus of control [p̂ = .16], and visualization with self esteem [p̂ = .12]).
Other prominent personality traits associated with behavioral activation and proactivity include plasticity, industriousness, and activity. Although these traits display small relations with fluid and visual abilities, they are more strongly associated with knowledge acquisition (see Figure 21b; detailed set of results are presented in Supplementary Tables 225, 244, and 275 in Appendix I). For example, the higher order personality trait of plasticity, representing the shared variance between extraversion and openness, is associated with a variety of invested abilities (e.g., mathematics achievement [p̂ = .32], verbal ability [p̂ = .28], lexical knowledge [p̂ = .21], mechanical knowledge [p̂ = .25], natural sciences knowledge [p̂ = .32], and social studies knowledge [p̂ = .43]). Industriousness is also positively associated with acquired knowledge abilities. For example, it correlated with quantitative abilities (p̂ = .23 to .34), verbal abilities (p̂ = .26 to .34), and domain specific knowledge abilities (p̂ = .16 to .34).5 These results underscore that effortful control and goal prioritization are necessary for knowledge acquisition.
Further energizing goal prioritization and active engagement in self-evolution, the activity facet of extraversion also displays uniform, positive correlations (p̂ = .17 to .28) with acquired knowledge constructs (see Supplementary Table 244 in Appendix I). Sizable, positive relations with several long term memory retrieval fluency abilities indicative of ideation and creativity (e.g., ideational fluency [p̂ = .25], originality and creativity [p̂ = .20]) further attest to activity’s diverse roles in self-evolution. 
Figure 21. Personality-ability relations for change. 21a. Behavioral activation traits and non-invested abilities. 21b. Plasticity, industriousness, and activity with invested abilities. Y-axes indicate p̂ values. 
[image: ]

Change Constellations for Internal Development and Growth: Internal Self-Evolution 
Internally-driven growth is largely the result of intellectual exploration and rational reflection. Openness’ intellect aspect is the tendency to seek and engage with abstract concepts, and it is the cardinal personality trait associated with development and growth. Therefore, it is not surprising that openness’ intellect aspect correlates with both non-invested abilities and invested abilities (i.e., acquired knowledge). Personality-ability trait complexes for individual development and growth are depicted in Figure 22a (see Supplementary Tables 258–261 in Appendix I for complete technical results). 
Figure 22a summarizes how intellect and related personality facets correlate positively and sizably with non-invested abilities such as fluid abilities, memory dimensions, and both spatial and perceptual processing abilities. Specifically, induction has a mean meta-analytic correlation of .17 with openness’ intellect aspect and its aligned facets. The corresponding mean meta-analytic correlations for general sequential reasoning and quantitative reasoning are .21 and .19, respectively. See Supplementary Tables 258–261 in Appendix I for complete technical results. 
Relations with acquired knowledge abilities are of even larger magnitude. For example, openness’ ideas facet displayed relations between .30 to .50. The typical effect for intellect-related traits is more pronounced for verbal abilities than for quantitative abilities. For example, the mean meta-analytic correlation of intellect with acquired verbal abilities is .21, whereas the mean meta-analytic correlation with acquired quantitative abilities is .16. These results suggest that, compared to quantitative abilities, verbal abilities are more strongly linked with the rational self-reflection and intellectual investment that drive personal growth.
Change Constellations for External Development and Growth: External Self-Evolution 
Personality-ability trait complexes for individual development and growth are depicted in Figure 22. Complete, detailed results are provided in Supplementary Tables 241, 243, 244, 246, 249, and 257–264 in Appendix I. 
Externally-driven adaptation generally involves exploration of and responsiveness to physical and social environmental stimuli. Associated trait constellations draw from cognitive engagement, social navigation, and behavioral exploration. Specifically, the intellect and experiencing aspects of openness, as well as extraversion, have notable roles in initiating adaptation to ever-changing environments and thus spurring development and growth.
Figure 22. Personality-ability relations for individual development and growth. 22a. Intellect-related traits’ relations with non-invested and invested abilities. 22b. Experiencing-related traits’ relations with non-invested and invested abilities. 22c. Extraversion-related traits’ relations with non-invested and invested abilities. Asterisk indicates that meta-analytic correlation was larger in magnitude but truncated for visualisation purposes. Precise results shown in supplementary tables in Appendix I. Y-axes indicate p̂ values.
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From the openness domain, intellect-related traits’ relations with fluid and visuo-spatial abilities as well as long term storage and retrieval and short term memory abilities are sizable (see Figure 22a). Personality tendencies to seek cognitively engaging stimuli as well as to interpret stimuli and situations through reasoning and deductive logic appear to be positively and meaningfully associated with fluid (e.g., inductive), visuo-spatial, and memory abilities as well as general mental ability. Through the prism of CTCT, positive and substantial relations between intellect-related traits and these abilities reflect a trait complex that energizes the organism to change by detecting external signals that change is needed and activating mechanisms to prospect for what actions to take. The complex of intellect-related traits and fluid, visuo-spatial, and memory abilities may further be viewed as a “cerebral constellation” that approaches the world as a puzzle to be studied, patterns to be recognized, and problems to be solved in the mind. See Supplementary Tables 241, 243–244, 246, 249, and 257–264 in Appendix I for complete technical results.
In contrast, experiencing and its related facets have more muted relations than intellect-related traits (see Figure 22b). This is true for most non-invested abilities such as fluid, memory, and visual processing abilities. For example, in the visuo-spatial abilities domain, visualization correlates .20 with intellect but only .02 with experiencing, .24 with the ideas facet but .00 with introspection, and .21 with curiosity but -.09 with aesthetics. The same pattern is also evident for closure speed and flexibility of closure. With invested abilities, the same pattern arises. For example, lexical knowledge correlates positively and sizably with intellect facets ideas, curiosity, need for cognition (p̂ = .40, .25, and .24, respectively) but at substantially lower levels with experiencing facets of introspection, fantasy, and aesthetics (p̂ = .13, .11, and .07, respectively).
Extraversion traits also have marked associations with processing speed, retrieval fluency, and acquired verbal abilities (see Figure 22c). The relations represent trait complexes for engagement with the external, especially social, environment. 
Accordingly, sociability and activity are positively linked to processing speed abilities. Sociability relates positively and substantially to perceptual speed (p̂ = .18), scanning (p̂ = .14), and number facility (p̂ = .17). Similar relations are observed with the extraversion trait of activity (.15 for perceptual speed, .13 for scanning, and .16 for number facility). The compound trait of ambition, which also involves extraversion, correlates .66 with scanning and .25 with number facility.
Relatedly, retrieval fluency abilities (from the non-invested abilities domain) are positively related to global extraversion, particularly its aspects and dominance facet. Retrieval fluency and its components all have positive though modest relations with extraversion, enthusiasm, assertiveness, and dominance (mean p̂ = .11, .14, .13, and .12, respectively). The psychological meaning of this complex of associated traits and abilities is activation for change and ideation of behavioral options to develop and progress toward goals (e.g., identifying that a goal pursuit strategy is not working and fluently ideating alternatives).
Among invested abilities (i.e., acquired knowledge constructs), verbal abilities are positively related to the activity and sociability facets of extraversion. Relations with activity were mostly in the .20s (e.g., .28 with general verbal information, .24 with lexical knowledge, .23 with reading comprehension, .20 with native language usage). Relations with sociability were in the .14 to .22 range, except for lexical knowledge (p̂ = .08). Psychologically, this complex of associated traits and abilities is interpreted as sensitivity to environmental cues that signal the need for behavioral change (e.g., recognizing previously learned patterns in group communication to know that a strategy for pursuing one’s goals is becoming more/less appropriate).
General Fitness Constellations: Trait Complexes for Balancing Self-Preservation and Self-Evolution 
According to Darwin’s Origin of Species, it is not the most intellectual of the species that survives; it is not the strongest that survives; but the species that survives is the one that is able best to adapt and adjust to the changing environment in which it finds itself. (Megginson, 1963, p.91)
General fitness represents individuals’ agility in effectively moving between a focus on surviving and a focus on thriving as the environment demands/provides. From a cybernetic perspective, fitness involves directing resources to self-preservation or self-evolution based on the ecology of the internal and external environment. Multiple trait complexes have equifinality for general fitness. These trait constellations reflect joint functioning of emotional stability associated with homeostasis, extraversion associated with change, and industriousness associated with the motivation to prioritize goals and move between homeostasis/change strategies. 
This amalgam of personality traits is best captured by compound personality traits (Hough & Ones, 2001) like self esteem and internal locus of control. Such traits display pervasive relations with a host of cognitive abilities, especially general mental ability but also dimensions of memory and processing speed. Figure 23 depicts personality-ability relations for general fitness. See Supplementary Tables 206, 208, 259–261, and 273 in Appendix I for complete results. For example, self esteem correlates with non-invested abilities of originality and creativity (p̂ = .22), visual processing (p̂ = .18), perceptual speed (p̂ = .15), and quantitative reasoning (p̂ = .14) as well as invested verbal ability (p̂ = .25). Similarly, internal locus of control correlates with non-invested abilities of fluid (p̂ = .24), associational fluency (p̂ = .14), and perceptual speed (p̂ = .12) as well as invested quantitative ability (p̂ = .35). 
Conspicuously, general mental ability is the central ability for general fitness. This role fits with Stern’s (1914) assertion that general mental ability reflects “mental adaptability to new problems and conditions of life.” Associations with self esteem and internal locus of control (p̂ = .25 and .23, respectively)6 also fit well in this frame. The agility to effectively move between self-preservation and self-evolution according to the context relies on both general mental ability as well as the self-regard and certitude of self-esteem and internal locus of control. 
General mental ability’s relations with openness’ intellect aspect and associated facets (i.e., need for cognition, ideas, and curiosity) also denote a general fitness trait cluster (e.g., correlations in the .17 to .40 range). These relations signify the importance of intellectual openness in shifting strategies between homeostasis and change. In addition, general mental ability correlates .32 with industriousness, highlighting the essential role of motivation in pursuing effective fitness strategies.
Finally, general fitness is epitomized by the relation between general mental ability and the general factor of personality (p̂ = .36). Individuals who evaluate themselves positively and have high self-regard (i.e., score high on the general factor of personality) also have higher general mental ability and vice versa. The broader results indicate that general mental ability and traits of self esteem, internal locus of control, intellect, and openness, as well as general factor of personality, may be hallmarks of general cybernetic effectiveness (i.e., individual differences for effectively surviving and thriving).
Distillation of Our Theoretical Account of the Quantitative Results
In this chapter, we presented findings from our extensive meta-analyses of personality-ability relations using CTCT as an organizing scheme. CTCT recognizes that many personality traits and cognitive abilities covary. The meta-analytic findings make this abundantly clear (see Figures 25 and 26 in Chapter 8). Depending on their self-preservation, self-evolution, and general fitness functions, personality-ability relations can vary at different levels of the ability and personality trait hierarchies.
Homeostasis constellations support internal stability and maintain the individual in the environment. Neuroticism and its facets’ negative associations with general intelligence, fluid abilities, retrieval fluency abilities, processing speed, and acquired knowledge, especially verbal abilities constitute internally-focused homeostasis constellations. 
Social environments are some of the most important to human life. Maintaining individuals in social environments relies on other clusters of interrelated traits and abilities. These externally-focused homeostasis constellations include agreeableness subcomponents compassion and cooperation, conscientiousness-related traits, and abilities such as processing speed and verbal abilities. 
Trait clusters energizing change, development, and adaptation involve fluid abilities paired with plasticity and behavioral activation traits. One internally-focused change trait complex involves openness’ intellect aspect and fluid abilities, memory dimensions, and processing abilities. One externally-focused change constellation involves extraversion’s activity facet and non-invested processing speed and retrieval fluency abilities. 
General fitness constellations indicate individuals’ agility in effectively moving between a focus on surviving and a focus on thriving as the environment demands/provides. Unsurprisingly, the relations of general mental ability and high self-regard (e.g., high self esteem, general factor of personality) provide prime examples of this trait complex. 
Ultimately, personality and ability relations are not random and haphazard, but instead are tailored to different cybernetic strategies and goals.
Figure 23. Personality-ability relations for general fitness. Y-axis indicates p̂ values.
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Note. Not all sizable relations with acquired knowledge constructs are shown due to space limitations. 
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Endnotes
1	Perhaps because non-invested abilities are instead invested in maintaining behaviors that regulate suspicion and uneven temper.
2	Symptoms of depression often include low interest in activities, lack of energy, slowed thinking, and reduced appetite.
3	One subset of conscientiousness traits concerning orderliness appears to function differently, potentially detracting from intellectual engagement. Negative relations with fluid cognitive abilities (e.g., specific ability relations ranged from -.09 to -.17 for orderliness) suggest a compensatory mechanism to maintain homeostasis. Imposing structure on one’s environment may detract from intellectual engagement and be interpreted as a failure to use self-regulation to focus on higher-priority goal pursuit (e.g., compulsion may drive a person to clean their desk before working on a more important task). However, this may serve an adaptive purpose of psychological self-preservation by gaining control over some part of the environment. Order and orderliness’ unsurprising, positive correlation with other non-invested abilities involving structured processing (e.g., specific processing speed abilities with the more concentrated order facet ranged from .18 to .20; see Figure 20b), also suggest a homeostatic psychological function for orderliness and similar traits. Alternatively, higher-ability individuals may not need the structure added by orderliness-related traits to see patterns and self-maintain, as suggested by the compensation hypothesis (Moutafi et al., 2004, cf. Murray et al., 2014). See tables S220–S227 for complete technical results.
4	Throughout this book, the mean p̂ metric provides the average of meta-analytic correlations across a set of meta-analytic findings described in the same sentence (e.g., achievement via independence’s relations with visual processing abilities in this example). Such unit-weighted means characterize trends in the meta-analyses and avoid giving undue weight to heavily-studied constructs.
5	One exception to this pattern was general science knowledge (p̂ = -.17).
6	It is worth stressing that neither of these compound personality traits significantly involve openness.
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		Chapter 8
Cross-Cutting Trends in Our Results

CHAPTER SUMMARY
	Our expansive database and deeply-grounded taxonomies of personality and intelligence generated over 3,500 meta-analyses of the links between these domains. Most links have never been meta-analyzed previously and most of those that have shifted considerably.
	Distinguishing constructs by level (e.g., aspect, facet, dimension, sub-dimension) matters since nomological networks are not always isomorphic.
	Personality and cognitive ability are not independent domains, and they are likely connected by several neurobiological, chemical, and developmental pathways shaped by evolution and immediate environments.
	Personality traits and cognitive abilities form fitness-based, functional trait complexes vital to human life. These complexes are defining features of the self-sustaining systems for setting, progressing toward, and achieving or revising goals via the coordinated use of resources.
	Both personality traits and cognitive abilities contribute to strategies for surviving and thriving in varying environments.


As noted in Chapter 7, the results of our meta-analyses highlight three conclusions that cut across traits and abilities: (1) personality and cognitive ability are typically considered independent domains, but they are not; (2) distinguishing constructs by level (e.g., aspect, facet, dimension, sub-dimension) matters since nomological networks are not always isomorphic; and (3) personality traits and cognitive abilities form fitness-based, functional trait complexes vital to human life: having self-sustaining systems for setting, progressing toward, and achieving or revising goals via the coordinated use of resources. This chapter summarizes key evidence supporting each of these cross-cutting conclusions.
Co-Variation: Much More Than Openness, and Stronger Than Negligible
Personality and cognitive ability are not independent domains, although they are typically considered as such. The prevailing view is that only traits relating to intellectual openness (e.g., need for cognition, curiosity) are related to cognitive abilities (von Stumm & Ackerman, 2013). Indeed, sizable openness-abilities relations were also evident in our findings (see Chapter 5’s Figure 16 and Supplementary Tables 256–272 in Appendix I of the online supplementary materials for detailed results). However, there were many other traits with relations as sizable.1 In fact, 347 relations with non-openness traits displayed correlations of .20 or larger with cognitive abilities, which are medium-to-large relations in psychological research (Funder & Ozer, 2019). Three prime contributors to this pattern are noted below. Complete technical results for these traits are in Supplementary Tables 201, 204, 210, 225, and 244 in Appendix I (see also Figure 24 for a depiction of major examples).
First, individuals higher on neuroticism-related traits tend to score lower on most cognitive abilities. Figure 24a depicts many neuroticism-related traits’ (e.g., uneven tempered, depression, withdrawal, test anxiety, suspiciousness) sizable, negative relations with many non-invested cognitive abilities. These findings suggest that neuroticism-related traits are enervating. For example, neuroticism’s depression facet is a notable, negative correlate of visual processing and fluid ability (p̂ = -.32 and -.17, respectively). Self-regulating and -sustaining processes, including cognitive performance on tests or in life, may be disrupted among those high on depression. Alternatively, these findings may reflect the neuroticism-inducing effects of low cognitive ability (e.g., impaired cognitive strategies for regulating emotions). In the context of Cybernetic Trait Complexes Theory (CTCT), the high depression, high psychological withdrawal, and lower cognitive ability trait complex corresponds to the organism’s energy-saving setting, which would confer a survival advantage for the individual in resource-scarce environments. These findings are discussed at greater length in Chapter 7 when we describe trait complexes that contribute to homeostasis and, more specifically, promote internal stability.
Second, the activity facet of extraversion represents a contrasting example that has sizable, positive relations with several non-invested primary abilities, specifically long term memory storage and retrieval, visual processing, and processing abilities (see Figure 24b). Individuals who are active and energetic also tend to have higher levels of these abilities. Given these associations, it is not surprising that activity is also positively and robustly related to acquired knowledge abilities. In the context of CTCT, the high activity, processing ability, and long term memory trait complex corresponds to the organism’s high-performance/energy setting, which would be advantageous for the individual in resource-rich environments.
Third, there are many personality traits that show sizable correlations with acquired cognitive abilities (see Figure 24c and Supplementary Tables 49–80 in Appendix G for complete technical results). Three specific traits’ relations are depicted for illustration: conscientiousness’ industriousness aspect and agreeableness’ compassion aspect are appreciably related to several sub-dimensions of knowledge acquisition. A similar example is order’s relevance to the acquisition of verbally-based knowledge. These sizable acquired knowledge -industriousness, -order, and -compassion clusters may reflect multifaceted adaptations corresponding to persistent, systematic, and humanitarian knowledge acquisition pathways, respectively. 
Figure 24. Examples of non-openness personality traits with sizable relations with cognitive abilities. 24a. Neuroticism-related traits’ relations with non-invested abilities. 24b. Activity facet of extraversion’s relations with non-invested abilities. 24c. Compassion aspect of agreeableness and conscientiousness-related traits’ relations with invested abilities. Y-axes indicate p̂ values.
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In sum, even though openness has notable associations with many cognitive abilities (see Supplementary Tables 256–272 in Appendix I), consistent with previous research (Anglim et al., 2022; von Stumm & Ackerman, 2013), the findings depicted in Figure 24 illustrate some of the many other personality traits that display significant relations. Theoretically, these complexes can be interpreted as trait-ability bundles that confer unique psychological fitness advantages and drawbacks. 
Complete relations between cognitive ability and personality are visualized in Figure 25 and can be further explored in Figure 26 as well as with the interactive webtool. These figures further illustrate that most personality traits show sizable relations with cognitive abilities. Within the abilities domain, relations are typically stronger for acquired knowledge abilities, highlighting specific pathways of knowledge acquisition. For the personality domain, in addition to openness, many traits drawing variance from neuroticism, conscientiousness, and extraversion factors have noteworthy relations to both non-invested and acquired cognitive abilities.
Figure 25. Cognitive ability-personality relations. 
[image: ] Note. Cognitive abilities are depicted in the left hemisphere and personality traits are shown in the right. Label formatting and color shading differentiates traits at different levels of the Stanek and Ones (2018) personality and ability hierarchies. Links between traits depict meta-analytically estimated effect sizes corrected for unreliability. Link widths reflect absolute magnitude of effect size. Links are only shown for robustly estimated relations that had N ≥ 1,000 or K ≥ 10. An interactive version of this figure can be viewed at http://stanek.workpsy.ch/interactivewebtool/


Figure 26. Cognitive ability-compound personality trait relations.
[image: ] Note. Cognitive ability constructs are depicted in the left hemisphere and compound personality traits are shown in the right. Label formatting and color shading differentiates constructs at different levels of the Stanek and Ones (2018)’s Unified Cattell-Horn-Carroll abilities hierarchy and Pan-Hierarchical Five Factor Model. Links between traits depict meta-analytically estimated effect sizes corrected for unreliability. Link widths reflect absolute magnitude of effect size. Links are only shown for robustly estimated relations that had N ≥ 1,000 or K ≥ 10. An interactive version of this figure can be viewed at http://stanek.workpsy.chinteractivewebtool-compoundpersonalitytraits


Differential Relations by Construct Level
Previous research has suggested that sub-traits within each major Big Five personality factor are rooted in disparate biological mechanisms (DeYoung et al., 2007, 2009, 2012). Distinguishing personality trait hierarchy levels (e.g., factors, aspects, and facets) when examining relations with cognitive abilities helped identify differential relations with cognitive abilities. For example, conscientiousness’ industriousness aspect was more strongly related to cognitive abilities than the global conscientiousness factor. Openness and agreeableness’ aspects each displayed similarly unique relations, as described in Chapter 5. 
Distinguishing cognitive ability hierarchy levels was useful as well. An illustrative example is neuroticism’s depression facet. Depression displays stronger, negative relations with many cognitive ability constructs compared with the withdrawal aspect it is part of (see Figure 24a above). Conscientiousness-related traits evidence similar trends. The global conscientiousness factor has the weakest relations with cognitive abilities (mean2 p̂ = .01). However, its industriousness aspect is a more potent, positive correlate of cognitive abilities, including all acquired knowledge dimensions (mean p̂ = .25). See Figure 27a for a visualization and Supplementary Tables 224–226 in Appendix I for complete, detailed results.
Figure 27. Personality aspects’ differential relations with cognitive abilities. 27a. Conscientiousness aspects’ relations with non-invested and invested abilities. 27b. Agreeableness aspects’ relations with non-invested and invested abilities. 27c. Openness aspects’ relations with non-invested and invested abilities. Y-axes indicate p̂ values.
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Similarly, some meso-level aspects within personality factors have differing, and sometimes even opposing, relations with some major cognitive ability domains. Agreeableness’ compassion and politeness aspects, conscientiousness’ industriousness and orderliness aspects, and openness’ intellect and experiencing aspects all differ meaningfully in their relations with cognitive abilities. See Figure 27 for major aspect divergences and Supplementary Tables 210– 211, 225–226, and 257–258 in Appendix I for complete, detailed results. The disparate nomological networks of these aspects of the Big Five personality factors were foreshadowed by the work of DeYoung and colleagues (2007, 2009, 2012), who posited that aspect distinctions may be rooted in biology, especially for openness’ intellect and experiencing aspects. For example, from a functional perspective, the overarching openness factor reflects a predisposition for acquiring and using information (e.g., via data and/or experience [Connelly, Ones, & Chernyshenko, 2014]). Its intellect aspect may build capacity for adaptation to the environment through development and growth achieved by collecting and evaluating data rationally and logically, whereas its experiencing aspect may be adaptive for self-enrichment through collecting and evaluating information using one’s senses. 
Openness’ intellect aspect and its aligned facets, such as need for cognition and ideas, are positively related to retrieval fluency abilities, visual processing abilities, and fluid abilities, including the deductive components (i.e., general sequential reasoning and quantitative reasoning; mean p̂ = .16; see Supplementary Tables 258–260 in Appendix I for complete, detailed results). Individuals with greater non-invested mental abilities may find cognitive engagement more rewarding or at least less aversive. Unsurprisingly, the intellect aspect and its aligned facets are also strong, positive correlates of acquired knowledge constructs (mean p̂ = .28). However, relations are stronger for verbal abilities than quantitative abilities (mean p̂ = .30 and .22, respectively). Intellect and related facets may function as an activating force for pursuing and acquiring verbal abilities, conferring fitness in adapting to external, often social, environments.
The experiencing aspect of openness may also play a role in knowledge acquisition, as evidenced by positive, far from negligible relations with both quantitative and verbal acquired knowledge (mean p̂ = .17 and .28, respectively; see Supplementary Table 257 in Appendix I). This may reflect a motivational drive for individuals to explore and engage with the world through their senses to self-enrich and develop. Alternatively, acquisition of knowledge may have collateral benefits in developing characteristic adaptations related to experiencing. For example, persistent exposure to cognitive stimulation encountered during knowledge acquisition may help develop cognitive pliability that strengthens tendencies toward aesthetics, fantasy, and the like (see Supplementary Tables 257–266 in Appendix I for all openness aspect and facet results). 
Complexes of Traits Indicating Fitness Strategies: Self-Preservation and Self-Evolution 
The current quantitative synthesis investigated the overlap between two vast and consequential domains of human individual differences—cognitive ability and personality. By reviewing and meta-analyzing over 60,000 relations between the full range of cognitive abilities and personality traits from virtually all accessible published and unpublished research from the past 100 years, we were able to discern psychologically functional relations that highlight trait complexes for self-preservation and self-evolution. These complexes serve the function of maintaining psychological homeostasis (i.e., stability) and/or enabling change (i.e., development and growth). The tensile strength that results from this dichotomy strengthens individuals, social groups, and humankind; it’s where freedom meets security. The result is a stable and well-tested dynamic that preserves unity while driving progress.3
Contrary to what is commonly believed by behavioral scientists and lay people, human cognitive abilities and personality traits are intrinsically and intricately related. Cognitive ability-personality bonds documented in this research highlight clusters of abilities and personality traits involved in psychological fitness. These complexes represent key packages of individual differences that were shaped by evolutionary environments to form strategies tuned to address the fundamental goals of maintaining homeostasis and enabling change internally and externally. Each individual can be viewed as a bet, a set of tuning parameter values meant to maximize fitness and increase the probability of surviving and flourishing in an ever-changing environment. Cognitive ability-personality relations documented in this research expose these complexes.
Strengths of the Current Research
Others before us have examined some of these relations to varying degrees using primary studies as well as meta-analyses, but the present work differs from those efforts in terms of the (a) expansiveness of its database, (b) breadth, depth, and empirical grounding of the personality and cognitive ability taxonomies used, and (c) extent of brand new personality-ability links meta-analytically quantified. These strengths afford insights that are relevant to scholars and practitioners across fields.
The current investigation’s expansive database contained more than 24 times as many contributing effect sizes and 12 times as many participants as the largest previous meta-analysis of personality and cognitive ability (Anglim et al., 2022). Our data characterize more than two million individuals across more than 50 countries, represent a broad range of ages from 12 to over 100, and are nearly perfectly balanced by sex. The database we are making available offers a foundation to guide future research. 
Secondly, the results of the current meta-analyses are reported at a more granular level than previous works. Such granular resolution was enabled by advancing taxonomic knowledge of personality and cognitive ability constructs. For example, evidence clarifying personality facets emerged in the past decade and a half for each Big Five factor: conscientiousness (Roberts et al., 2004, 2005), openness (Connelly, Ones, Davies, et al., 2014; Woo et al., 2014), extraversion (Davies, 2012; Wilmot et al., 2019), agreeableness (Davies, 2012; Ones et al., 2020), and neuroticism (Birkland & Ones, 2006; DeYoung et al., 2007). Likewise, the general factor of personality, meta-traits, and aspects were mostly unrecognized until Musek (2007), Digman (1997), van der Linden et al. (2017), and DeYoung et al.’s (2006) recent works. The use of a comprehensive, evidence-based taxonomy and compendium of associated measures enabled (1) the investigation of more personality constructs than all previous meta-analyses combined, including 28 additional personality constructs, and (2) recognition of theoretically meaningful patterns in the results (e.g., consideration of the hierarchical nature of personality traits). 
Similarly, the use of the updated, unified Cattell-Horn-Carroll (CHC) taxonomy (Stanek & Ones, 2018) for cognitive abilities is also a major strength. Previous meta-analyses in this domain have also used the CHC in organizing their cognitive ability constructs. However, those analyses have not distinguished between specific abilities contained within each primary ability dimension, due to a lack of data or the assumption that they would similarly relate to personality constructs. We have examined relations with abilities at different levels of the cognitive abilities hierarchy: general mental ability, primary abilities, and specific abilities (McGrew, 2009a, 2009b, p. 10). We were also careful to distinguish between learning efficiency and retrieval fluency as distinct primary abilities, as well as non-invested and invested abilities, uncovering distinct personality correlates of each. Using taxonomically grounded cognitive ability dimensions enabled us to report on 84 more ability constructs and consider the hierarchical nature of cognitive ability to a greater degree than previous works. The meta-analytic findings for these cognitive ability constructs represent fresh conclusions and novel discoveries. 
In all, of the 3,543 personality-cognitive ability construct relations, 3,310 had not been examined in previously published meta-analyses (Ackerman & Heggestad, 1997; von Stumm & Ackerman, 2013; Wolf & Ackerman, 2005; Anglim et al., 2022), and only 233 were directly comparable to previously published meta-analytic estimates. In nearly half of these comparable meta-analyses, effect sizes shifted by .10 or more correlational points; in 22% of comparisons (52 analyses), the change was .15 points or more. In sum, based on these directly comparable analyses, nearly half of the conclusions drawn from previous research merited revision based on the large-scale data presented in the current set of results.
In conclusion, both personality traits and cognitive abilities contribute to strategies for surviving and thriving in varying environments. Such individual differences help direct resources toward cybernetic activities and, ultimately, self-preservation and self-evolution. Like an anchor, cognitive abilities and personality traits for homeostasis confer stability and help maintain the individual across environments. Like a sail, cognitive abilities and personality traits for change underpin activation for adaptation as well as growth. Personality traits reflect strategies for sensing, evaluating, and behaving. Cognitive abilities explain how efficiently and proficiently goals are set, pursued, and achieved in complex environments. Clusters of personality traits and cognitive abilities coordinate the use of finite resources toward goal achievement as well as the generation of new goals, interpretations, and strategies as goals are attained or obstructed. Personality and cognitive ability domains are inseparably related, likely through several neurobiological, chemical, and environmental pathways. Many avenues beckon for further exploration. This book highlights important co-dependencies between these two fundamental domains of individual differences by providing the most comprehensive empirical review of cognitive ability-personality bonds. The fine resolution provided by the thousands of individual meta-analyses presented here provides encyclopedic quantification of their relations and affords a macro perspective on psychological fitness. The extensive data presented here deepen understanding of human psychological differences and pave the way for improved theoretical explanations of human behavior and applications for harnessing human potential and improving the human condition.
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Endnotes
1	Note that when discussing results, we focus on the most notable findings from meta-analyses based on at least 1,000 individuals or 10 effect sizes.
2	Throughout this book, the mean p̂ provides the average of meta-analytic correlations across a set of meta-analytic findings described in the same sentence (e.g., global conscientiousness’ relations with all abilities in this example). This metric characterizes trends in the meta-analyses and avoids giving undue weight to heavily-studied constructs.
3	Ironically, one of humanity’s utmost goals seems to be skirting the natural selection that has helped our species survive and thrive for millenia. We use every ingenuity to control our environments and subdue entropy, but such insulation erodes nature’s ability to direct our further evolution. Ultimately, achieving such ends may actually yield our end rather than our transcendence of frailty and wanting.
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		Chapter 9
Boundaries of Understanding Personality-Ability Relations

CHAPTER SUMMARY
	Our meta-analyses are orders of magnitude larger than previous investigations and illuminate novel areas of overlap between personality traits and cognitive abilities.
	Nevertheless, we assessed potential limitations and considered opportunities for future exploration: 	Publication bias is unlikely to have affected this book’s major conclusions since we made every effort to include the population of available studies and since most of the effect sizes came from unpublished sources, including diverse participants from around the world.
	Some personality-intelligence correlations had to be estimated with limited data, because primary research has not yet comprehensively explored relations between these domains. Results based on sparse data should be interpreted as preliminary estimates and examined in future research. 
	Linear associations were examined in all contributing research. Non-linear associations are possible, but if they exist, then the linear estimates presented here are under-estimates of their true strength. Future research should examine potential non-linear associations, especially in clinical measures and populations. 
	Extremely large studies influenced some results. Project Talent was an outsized contributor to multiple analyses. As a nationally representative, professionally run study, its results should be an accurate representation of associations in the population, but if they are not, some relations may be biased. We encourage new, large-scale studies to further expand our knowledge.
	Causality and longitudinal effects cannot be inferred from our investigations since we focus on cross-sectional associations. Longitudinal studies offer some of the greatest opportunity to make significant discoveries.
	Unexamined moderators may influence some findings, but for many relations there was little heterogeneity across effect sizes to be explained.




The current findings highlight promising avenues for future investigation, and they also have implications for research, theory, and applications. In this chapter, we first place our results in context of other major studies of personality-cognitive ability relations. We then describe some potential limitations and boundary conditions of our research, providing directions for future research.
Interpreting Contributions of Findings
We will not rehash all the discoveries from our results here. While our research is not the first to examine personality-cognitive ability relations, it was the most detailed and comprehensive study to date. 
Beyond documenting relations that are explainable by Cybernetic Trait Complexes Theory (CTCT), our illumination of “missing areas” of overlap between personality and cognitive ability are of significance for knowledge acquisition theories (e.g., Ackerman, 2018). For example, Ackerman and Heggestad’s (1997) math and spatial abilities complex did not include any personality constructs, leaving voids in understanding. The findings from our research add higher standing on the openness’ ideas facet, and lower standing on politeness and modesty traits (within agreeableness), and lower order and orderliness (within conscientiousness) to this math and spatial cluster. CTCT offers an explanation. It identifies knowledge acquisition as one enabler of self-evolution, and visuospatial and quantitative abilities are both likely to be involved in self-evolution and thus related to ideas facet of openness. In contrast, traits involving politeness and modesty (within agreeableness) or order and orderliness (within conscientiousness) support maintenance of self in social environments and are therefore likely to drain energy from other intensive pursuits (e.g., negative relations with quantitative and visuospatial abilities). The focus of these traits on stability is counter to strategies focused on change, such as those involving visuospatial abilities and/or fluid abilities like induction. 
Another example is Ackerman and Heggestad’s (1997) social trait complex, which included extraversion and emotional stability (i.e., low neuroticism) but no major cognitive abilities. Processing abilities (e.g., perceptual speed) could be motivationally relevant for detecting social cues and therefore useful as part of a social trait complex. The current meta-analyses investigated these “missing” personality traits and cognitive abilities, filling gaps in the nomological networks of hundreds of personality and cognitive ability constructs. The results highlight areas of overlap, suggest common causes/effects, and deepen understanding of prior research that omitted important personality or cognitive ability constructs when examining phenomena related to both domains. Even in personality-ability relations that have been examined previously, nearly half of the conclusions warranted revision, which has implications for practice as well as research.
Potential Limitations and Future Research 
Despite significant strengths of current research, some potential limitations need to be addressed. We view several of these as providing fruitful avenues for future research. 
Publication Bias
An often-cited threat to the validity of meta-analytic conclusions is publication bias. Several factors immunized the current meta-analyses against publication bias. First, and most importantly, 63% of the data analyzed here were derived from unpublished sources (e.g., data archives, unpublished conference manuscripts, dissertations). By including these materials, not only did we safeguard against publication bias, but we also brought to light and made accessible findings from otherwise ignored studies. Thus, as another benefit of this research, we are making coded data from these unpublished sources and newly computed relations from data archives available to the scientific community as part of the publicly available dataset associated with this research (see Appendix F). 
Second, in addition to more than half of the effect sizes being derived from unpublished sources, few of the studies included in this research were conducted for the express purpose of examining personality and cognitive ability relations. Rather, these two sets of variables were often included in broader examinations of other phenomena such as physical health, educational attainment, job success, development and aging, interpersonal relations, and so forth. Relations between the variables we analyzed here were often incidentally reported in the correlation matrices of other works. That is, many of the identified and included sources were not intended to be direct examinations of personality-cognitive ability relations, reducing the threat of underreporting of null relations (see supplement of Wilmot & Ones [2019]). 
Third, the threat of publication bias was also mitigated by the depth of the search strategies: multiple databases and archives were searched, relevant studies from reference lists of contributing research were culled, authors were contacted directly for missing metrics, and sources were not excluded because they were in different languages. In this same vein, the contribution of non-United States-based materials and data from nationally representative, large-scale studies1 were a further means of inoculation against publication bias. 
Data Availability
Despite being based on the largest meta-analytic database ever amassed on the relations in question, for some cognitive ability-personality pairings, data were scant (e.g., fluid ability with persistence, verbal ability with cooperation, quantitative ability with intellect, visual processing with introspection). Although these gaps limit our ability to draw inferences about those relations, they also point to areas worthy of future research. We encourage individual differences researchers to proactively bring fresh data to bear on the associations for which there are few or no existing data.
Psychological research including personality and cognitive ability variables continues to be produced at an increasing rate. The series of meta-analyses presented in this research represent which relations have been observed between the two domains during a century of research. It is a comparative baseline for the next hundred years of research. Another potential area of expansion is sample age and type. We did not include children younger than 12 or clinical populations in our database, as we expected that personality-cognitive ability relations could be distorted in such samples (e.g., less differentiated, some relations more magnified or muted). Future research should systematically examine relations in these populations to shed light onto developmental questions and gain insights into psychopathologies. 
Linear Associations
We acknowledge that the effect sizes examined in the present meta-analyses assume linear associations. This is because most primary studies assumed and reported zero-order, bivariate correlations. The possibility of non-linear relations has been raised (Ackerman, 2018). All personality traits are characterized by bipolarity (Krueger & Markon, 2006). Whether or not a given personality measure will assess extrema of a personality construct depends on the extremity of the items (Dilchert et al., 2014, 2019). Measures with extreme items (e.g., clinical measures) result in non-normal distributions and can thereby produce non-linear relations with normally distributed scores, such as those from standard cognitive ability tests. Future research should systematically examine whether measures assessing extrema in both cognitive ability and personality domains produce evidence of non-linear effects. While we took care not to include such effect sizes in our meta-analytic database, even if non-linear relations exist between personality and cognitive ability constructs, the linear associations detected and presented in this research would be underestimates of such non-linear relations. 
Impact of Extremely Large Studies
Outliers are an important consideration in meta-analytic research since contributing studies with large sample sizes can influence results. Such weight is warranted because larger studies have smaller sampling error and are less likely to produce spurious associations. However, a quandary emerges if large samples yield findings differing from the remaining studies. For some of our meta-analyses, results varied when an extremely large study (Project Talent) was excluded. In these cases, Project Talent contributed data for approximately twice as many participants as any other primary study. As a result, the Project Talent data imparted considerable influence on some of the reported relations when N or K were comparatively small (i.e., there were few studies or smaller other samples and Project Talent was the largest sample contributor). Project Talent was designed as a nationally representative study of 1960s American high school students. If its data are not representative of the rest of the population of studies in terms of factors that impact the relations between personality and cognitive ability, then the results of otherwise small-N meta-analyses including them may be biased. 
Although we had no a priori reason to think that the Project Talent data were deviant, all meta-analyses were run a second time excluding Project Talent. While some results did not change substantially (e.g., relations with cautiousness), others did. In most instances, across personality constructs and cognitive ability constructs, these exclusions led to relations shrinking in magnitude or shifting toward smaller or negative values. In general, the pattern of conclusions remained unchanged. There were two conscientiousness constructs for which inclusion of Project Talent data substantially altered conclusions: order2 and industriousness. When Project Talent data were included, these traits were more highly correlated with cognitive abilities, especially with acquired verbal abilities. The exclusion of Project Talent data also muted some of the effects reported for some extraversion facets, including those for activity. Relations with openness deflated the least (see Appendix E’s “Impact of Outlier Samples” section for further discussion). Tables presenting all the results without Project Talent data can be found in supplementary materials (Supplementary Tables 100–196 and 276–354 in Appendices H and J). 
Causality and Longitudinal Effects
One major limitation of the present research is that we are not able to draw direct causal inferences due to the reliance on correlational data from cross-sectional investigations in nonexperimental settings. Longitudinal meta-analyses would supplement the current results and provide valuable insights for causal inferences (e.g., Luchetti et al., 2016). For example, if youth rank on industriousness is more predictive of adult rank on verbal ability than adult rank on orderliness, it might indicate that industriousness helps individuals accumulate knowledge or at least maintain verbal ability across the lifespan. Although such examinations would be an ideal extension of the current results, the number of effect sizes required to adequately fill a four-dimensional matrix of personality construct by cognitive ability construct by initial age by follow-up age is immense, and many cells would be sparsely populated (e.g., those with long age lags). Still, as data continue to accumulate from the multitude of longitudinal investigations, meta-analyses of longitudinal relations are recommended since the perspective afforded by such investigations would offer insights about the longer-term development of personality-cognitive ability relations, as well as personality traits and cognitive abilities separately. 
Other Potential Moderators
For most of the 3,543 meta-analytic relations, the associated true standard deviations were nil, negligible, or very small. Therefore, for many personality-cognitive ability relations, there is little room for moderators to influence the strengths of relations (Schmidt & Hunter, 2014). In cases where there was room for moderators, age, gender, and cultural context may be fertile areas for future inquiry. One other potential moderator worth mentioning is the impact of stimulus type (e.g., “types of content” in Structure of Intellect model, Guilford, 1956). For example, when measuring quantitative ability, the stimulus could be a word problem or a geometric drawing.
Measurement Methods
In studying the past century of relations between personality traits and cognitive abilities, we were struck by how similar modern measures are to those used a hundred years ago. This is especially true for personality measures, which still consist mostly of people indicating how much certain words or phrases describe them. Such approaches require dedicated time to complete, are limited by a single perspective, are susceptible to respondents interpreting words differently, and are burdensome to collect. Digital technology, from wearable sensors (Wiernik et al., 2020) to passive digital exhaust (Hall & Matz, 2020), offers massive potential for overcoming the limitations of traditional measures and catapulting our understanding.
Distillation of Boundaries to Our Understanding
We compiled a multitude of diverse sources to examine the relations between personality traits and cognitive abilities. By including samples from more than fifty countries, research from the past century, measures from across disciplines, and samples from myriad demographics we were able to reveal patterns of personality-ability relations that were previously obscured. As a result, we were able to synthesize a theory that accounts for how these domains of individuality are related and why.
Despite investing over a dozen years into this project and striving to be thorough in our efforts, numerous avenues beckon for further research. Non-linear relations, moderators, and sub-group analyses are perennial opportunities, but the investigation of longitudinal trends is particularly tantalizing. Exploring the accumulated data across existing longitudinal studies would further elucidate how personality traits and cognitive abilities develop over time. Similarly, there is an opportunity to initiate and extend large-scale longitudinal studies with better measures of personality and ability than ever before. Finally, there is a significant opportunity to better measure the environments of individuals alongside their traits, abilities, and goals.
References
Ackerman, P. L. (2018). The search for personality–intelligence relations: Methodological and conceptual issues. Journal of Intelligence, 6(1), 2.
Ackerman, P. L., & Heggestad, E. D. (1997). Intelligence, personality, and interests: Evidence for overlapping traits. Psychological Bulletin, 121, 219–245.
Dilchert, S., Ones, D. S., & Krueger, R. F. (2014). Maladaptive personality constructs, measures, and work behaviors. Industrial and Organizational Psychology, 7(1), 98–110.
Dilchert, S., Ones, D. S., & Krueger, R. F. (2019). Personality assessment for work: Legal, IO, and clinical perspective. Industrial and Organizational Psychology, 12(2), 143–150.
Guilford, J. P. (1956). The structure of intellect. Psychological Bulletin, 53(4), 267.
Hall, A. N., & Matz, S. C. (2020). Targeting item–level nuances leads to small but robust improvements in personality prediction from digital footprints. European Journal of Personality, 34(5), 873–884.
Hedges, L. V., & Nowell, A. (1995). Sex differences in mental test scores, variability, and numbers of high-scoring individuals. Science, 269(5220), 41–45.
Krueger, R. F., & Markon, K. E. (2006). Reinterpreting comorbidity: A model-based approach to understanding and classifying psychopathology. Annual Review of Clinical Psychology, 2, 111–133.
Luchetti, M., Terracciano, A., Stephan, Y., & Sutin, A. R. (2016). Personality and cognitive decline in older adults: Data from a longitudinal sample and meta-analysis. Journals of Gerontology Series B: Psychological Sciences and Social Sciences, 71(4), 591–601.
Schmidt, F. L., & Hunter, J. E. (2014). Methods of Meta-Analysis: Correcting Error and Bias in Research Findings (3rd ed.). Sage Publications.
Wiernik, B. M., Ones, D. S., Marlin, B. M., Giordano, C., Dilchert, S., Mercado, B. K., Stanek, K. C., Birkland, A., Wang, Y., Ellis, B., Yazar, Y., Kostal, J. W., Kumar, S., Hnat, T., Ertin, E., Sano, A., Ganesan, D. K., Choudhoury, T., & al’Absi, M. (2020). Using Mobile Sensors to Study Personality Dynamics. European Journal of Psychological Assessment.
Wilmot, M. P., & Ones, D. S. (2019). A century of research on conscientiousness at work. Proceedings of the National Academy of Sciences, 116(46), 23004–23010.

Endnotes
1	As recommended by previous authors (Hedges & Nowell, 1995).
2	Conclusions for other order-related constructs such as routine seeking and orderliness were not impacted by the exclusion/inclusion of Project Talent data.
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		Chapter 10
Meaning and Future of Intelligence-Personality Relations

CHAPTER SUMMARY
	Implications and future directions	Personality and intelligence research:	Many cognitive abilities are correlated with a variety of personality constructs. Therefore, measuring a given cognitive ability construct is likely to give some indication of a set of personality constructs. 
	Long term retrieval constructs have a distinct nomological network from long term learning constructs and therefore should be distinguished. 
	Several knowledge acquisition trait complexes identified in Ackerman and Heggestad’s previous meta-analyses (1997) are supported but with the addition of many personality traits from various levels of the personality hierarchy (e.g., factor beta, compassion, order, and achievement via independence).
	Bandwidth fidelity: Relations between constructs at commensurate levels of bandwidth were not stronger than other relations (i.e., we did not find stronger relations between constructs at similar levels of the cognitive and personality hierarchies).


	Etiology of personality and intelligence:	Personality constructs and their etiological bases (e.g., hormonal, genetic) should be incorporated into models of prefrontal cortex function along with the impact of environmental resources and threats (e.g., nutrition, domestic violence).


	Estimates of trait overlap inform utility forecasts for personality and cognitive ability measurements.


	Insights into human individuality and diversity:	Fit between the environment and the individual depends on the latter’s goals.
	Fitness manifests across life domains as mental well-being, professional effectiveness, educational attainment, and longevity, among others.
	At the individual level, psychological fitness may be maximized by modulating expression of trait complexes to meet varying environmental demands.
	Our environment and goals are dynamic, so there is no single optimal human profile; diversity is optimal. 
	At the population level, odds of species survival are maximized by diversifying individuals’ predispositions toward certain strategies and their corresponding trait complexes to meet a wide range of environments. 
	Agility to adapt oneself and one’s goals to various environments or to find better-fitting environments is a common thread of effective individuals, but even agility requires tradeoffs.
	Cybernetic Trait Complexes Theory (CTCT) acknowledges that each of us must prioritize finite resources among competing goals and strategies. Our trait constellations guide how we approach these challenges and help us balance homeostasis and change as the environment demands in order to survive and thrive.





Implications and Future Directions
This book reported 3,543 meta-analyses that indicate numerous associations between cognitive abilities and personality traits. These relations have implications for the etiology of these domains as well as for explanation and prediction.
Cognitive Ability and Personality Research
The current study has three major implications for individual differences research. First and foremost, many cognitive abilities are correlated with a variety of personality constructs. Therefore, measuring a given cognitive ability construct is likely to give some indication of a set of personality constructs. For example, scoring high on mathematical abilities tends to indicate higher standing on industriousness and the ideas facet of openness but lower standing on politeness, modesty, and orderliness. Second, the nomological network of relations with long term retrieval constructs supports its distinction from long term learning constructs. Third, the knowledge acquisition trait complexes identified by Ackerman and Heggestad (1997) were mostly supported but with the addition of many personality traits from various levels of the personality hierarchy (e.g., factor beta, compassion, order, and achievement via independence). Similarly, the findings inform investment theories of intelligence in how personality guides the acquisition of knowledge. For example, since conscientiousness’ industriousness and order components as well as neuroticism’s uneven tempered and suspiciousness facets correlate notably with verbal abilities, developmental and theoretical models should incorporate these traits. Future research should also add contemporary conceptualizations of interests, values, and preferences to the present findings (cf. Hansen & Wiernik, 2018; Wiernik, 2016) to fully document the constitution of each trait complex. 
Additionally, the overarching pattern of results is relevant to the bandwidth-fidelity dilemma. Most notably, we did not find stronger relations between constructs at similar levels of the cognitive and personality hierarchies. Instead, personality constructs and cognitive ability constructs cluster in complexes indicative of diverse fitness strategies. 
As mentioned previously, general fitness refers to “individuals’ agility in effectively moving between a focus on surviving and a focus on thriving as the environment demands/provides” (see Chapter 5). Other researchers have described a fitness factor as “an index of general genetic quality that predicts survival and reproductive success” (Arden et al., 2009 p. 581). In both cases, fitness is conceptualized as conferring surviving and thriving. However, Arden et al.’s explanations focus on genetic causality and are more geared toward population-level effects. Our conceptualizations are built upon data from individuals and thus describe the psychologically functional interplay between abilities and personality in response to environmental demands and affordances. Therefore, fitness is relative to a specific environment (Sober, 2001).1 There are no ability-personality constellations that uniformly imbue individuals with greater fitness across all environments. As Nettle (2006) points out, variation in personality traits has been maintained over human evolution because of benefits and trade-offs across the continua of those traits that may confer differential advantages/disadvantages depending on a given environment. As we established through the research presented in this volume, abilities and personality traits that galvanize cybernetic mechanisms to achieve homeostasis for self-preservation and to activate change for self-development covary and may casually explain behavior. As such, their relations are central to the CTCT perspective we proposed, and they deepen understanding of personality-cognitive ability relations. Future research should examine the precise casual mechanisms involved. 
Etiology of Personality and Cognitive Ability
The notable clusters of individual differences related to homeostasis and change identified by our review may be useful for directing the attention of researchers to investigate shared roots. Genetic (Deary et al., 2006; Hill et al., 2018; Sanchez-Roige et al., 2018), neurobiological (Allen et al., 2017; Deary et al., 2010), cultural (Lynn & Mikk, 2007; Schaller & Murray, 2008), educational (Chen et al., 2018; Dahmann & Anger, 2014; Ritchie et al., 2015), and other factors constituting the etiology of cognitive abilities and personality traits have been examined. The personality-cognitive ability links documented in this research can help researchers examine additional etiological factors that may have been overlooked or understudied and organize these factors around theoretically and empirically meaningful clusters. 
For example, it is acknowledged that, “genes do not act directly on behavior; genetic effects are mediated by brain function and structure.” (Wilt & Revelle, 2017 p. 34). For agentic traits, such as extraversion, dopaminergic activity is a primary etiological basis (Depue, 1995; Depue & Collins, 1999; DeYoung, 2013). Our finding that extraversion’s activity and dominance facets as well as behavioral activation traits (e.g., achievement via independence) are related to several cognitive abilities may suggest a role for the dopaminergic system in cognitive activation for change. In support of this idea, research has documented links between various aspects of the dopamine system and memory (e.g., Luciana et al., 1998) as well as learning (Klingberg, 2010; Schultz, 2002; Wise, 2004). Yet dopamine’s role in acquisition of knowledge and the investment theory of cognitive ability has yet to be fully described and empirically documented. Behavioral activation traits’ pervasive relations with cognitive abilities suggest a ripe area for future research. More generally, our findings underscore a need to incorporate personality constructs and their other known etiological bases (e.g., hormonal, genetic) into models of prefrontal cortex function (e.g., Miller & Cohen, 2001). Many other biological and environmental factors await identification of their influences on personality and cognitive abilities. As researchers from a diverse set of fields review and contemplate the personality-cognitive ability relations documented here, they will be in the best position to consider and research shared etiological factors.
Considering environmental factors, it is certain that some experiences can have a significant, negative impact on cognitive abilities (e.g., head trauma). Detrimental effects of malnutrition on cognitive development have also been documented (e.g., Gillberg et al., 2010; Neumann et al., 2007; Prado & Dewey, 2014). Given the sizable, negative correlations between cognitive abilities and depression, a natural question is whether conditions that result in resource deficiencies and reduce the availability of psychological energy (e.g., malnutrition and famine-like conditions such as anorexia nervosa) constitute a shared cause. Some evidence for this has been reported from the Dutch famine during World War II (e.g., Roseboom et al., 2011). In the same way, personality traits such as neuroticism are affected by environmental influences (e.g., divorce, job promotion; Laceulle et al., 2013). Such relations may indicate concerted, intra-life adaptations to reorient the organism’s life strategy in response to strong environmental influences. We expect that, as researchers from a diverse set of fields review and ponder the multitude of personality-cognitive ability relations documented here, there will be many other shared etiological factors that will eventually be identified and understood.
Prediction of Behavior and Outcomes 
The current research informs estimates of the joint utility of personality and cognitive ability measurements in the prediction and understanding of important behaviors and outcomes. For example, even though the associations of personality traits and cognitive abilities with a variety of important life behaviors and outcomes are well-known (e.g., Gottfredson, 1997; Lubinski, 2009; Roberts et al., 2007), the incremental utility of individual differences from each domain over the other in explaining and predicting behaviors and outcomes can only be estimated and understood by knowing the overlap between the two. That is, establishing the direction and degree of overlap between personality and cognitive ability variables enables the estimation of the incremental usefulness of each. 
For example, a university that uses aptitude tests to predict high school students’ future learning success (e.g., measured by university grades) may consider adding a personality assessment of conscientiousness. Similarly, a company that uses personality measures to predict employees’ leadership potential may consider adding an assessment of reasoning ability. The current meta-analyses provide information crucial to the estimation of how much additional predictive value would be gained and, therefore, if the personality assessment is worthwhile. 
Similarly, both cognitive ability and personality traits display significant relations in predicting career success metrics, such as salary (Ng et al., 2005). Cognitive ability is the single most potent psychological predictor of job performance, across jobs, with strongest effects in complex jobs (Dilchert, 2018; Ones et al., 2016). Many organizations rely on verbal ability tests or general mental ability measures in selecting their employees and managing their talent. Based on the current findings, one would know that verbal abilities are more strongly related to ambition than general mental ability is, and this important consideration could be leveraged to build a selection system that is more predictive of job performance. 
There are many insights among the more than 3,500 meta-analytic relations presented here that specialists could use to better predict and understand behaviors and outcomes in their own fields. By using a large amount of data to form robust estimates of personality-cognitive ability relations, it is now possible to estimate the unique contributions of each personality trait and cognitive ability in domains such as education, work, intrapersonal, and social, among others.
Beyond predicting outcomes, CTCT could be used to help people understand themselves and identify their optimal environment. Currently, most people are not in the optimal job, relationship, and residential environment because they do not fully understand themselves, the plethora of available options, or how to match effectively. The result is forfeited happiness, health, and effectiveness for individuals, societies, and humanity.
Energy, Information, Individuals, Environments, and Goals
In this concluding section, we aim to cogently synthesize the research findings and theory presented in this book. We are deliberately concise in our description; the rest of the book provides the details and nuance. Ultimately, we use the findings presented in this volume to formulate an explanation of why you are. 
Many studies have examined differences between people’s traits and how those differences are correlated, and yet the fundamental reasons why such differences and correlations occur has remained a mystery. Even large-scale investigations using advanced neuroimaging and molecular genetics reveal only narrow, intermediary mechanisms like brain area activation and allele expression. 
Integrating concepts from economics, genetics, psychology, biology, and other fields, we synthesized thousands of meta-analyses to propose a theory that explains why some traits co-occur in individuals more often. In the process, we also elucidated why traits like high aggression, high anxiety, and low intelligence persist and why such diversity is valuable in human populations. While other theories emphasize the importance of the individual or the environment, we posit that no trait or environment is inherently good or bad on its own.2 Instead, such evaluations depend on the fit of the individual with the environment and the fit of both with the goals of the individual. These fits define fitness. That is, fitness is how well the characteristics of the individual combine with the demands of their environment to achieve goals.3 Fitness manifests across life domains as mental well-being, professional effectiveness, educational attainment, and longevity. 
Individual differences are tuning parameters. These parameters make individuals more/less likely to set, pursue, and achieve various goals when presented with varying environmental constraints and resources. These parameters also determine how the individual weighs risk vs. reward, values freedom and order, approaches intrapersonal and social relations, balances desire for power with corresponding resource constraints, and approaches other fundamental dimensions of life. The world, especially the future, is too complex to be optimized with a singular solution.4 This is true of physical characteristics (e.g., our species’ ability to achieve goals is more resilient when some people are tall and others are short). This is also true of psychological characteristics: individuals embody unique constellations of traits that represent bets for what will be most effective in the environments they encounter. Casting diverse bets ensures the durability of species.5 In fact, our adversaries and those we view as the antitheses of ourselves may be our greatest partners in ensuring the achievement of long-term goals (e.g., survival of our kin).
We go further by highlighting how the agility to adapt oneself and goals to various environments is a common thread of effective individuals, which is why traits like cognitive ability predict success across so many disparate domains (e.g., work, creative pursuits, health). Nevertheless, we maintain that even rigid trait constellations can be successful when fit with the right goals and environment. Such views are consistent with the largest meta-analyses of two of the most important domains of psychological differences: personality and cognitive ability.
We proposed Cybernetic Trait Complexes Theory (CTCT) to describe why certain traits are correlated. The term “cybernetic” denotes goal-directed systems that self-regulate via feedback. Individuals are cybernetic systems that must prioritize finite resources among competing goals and strategies. Individuals set goals, detect their current state and movement toward goal states, consider their options, can take action to try to advance toward their goal state, and iteratively adjust their behaviors and goals based on evaluative feedback loops.6 This process (depicted in Figure 18 in Chapter 6) encapsulates goals, strategies, and behaviors that reflect the values, interests, abilities, personality, history, and environment of the individual.
Personality traits reflect different cybernetic preferences for sensing, evaluating, and behaving (i.e., typical strategies for assigning meaning and values to internal and external stimuli). Cognitive abilities index how effectively information is leveraged to set goals and employ strategies that maximize the probability of goal achievement (i.e., how efficiently, proficiently, and successfully goals are set, and pursued). Essentially, the universe is full of entropy, which is to say full of information, and more intelligent brains are better able to decipher and leverage this information to employ strategies and behaviors that increase the probability of goal attainment.7
Constellations of these traits and others, including values, interests, and physical attributes, form strategies aimed at maximizing odds of surviving and thriving. That is, personality traits and cognitive abilities jointly direct resource prioritization to achieve self-preservation and self-evolution. In the process, people invest energy in strategies distributed across two fundamental axes: homeostasis versus change and self/internal focus versus environment/external focus (see Chapter 6’s Figure 19). These strategies are reflected in trait complexes. Complexes emphasizing homeostasis enable strategies focused on psychological stability and maintaining the individual across environments. Complexes emphasizing change enable strategies focused on growth and activation for adaptation. Individuals can display different complexes at different times, but the probability of each complex differs across individuals due to their genetic blueprint and life histories.8
Successful achievement of goals hinges on employing appropriate strategies to cull and weigh information about oneself and one’s context to decide when/what/how/where to preserve and when/what/how/where to evolve. That is, when to persevere and when to pivot. In addition to sensory perception and processing, feedback loops are the key mechanism providing this information, and they make cybernetic systems inherently adaptive.
Life is a constant interplay of diversification and concentration, ebb and flow, change and stability, where the odds of an individual surviving and thriving are maximized through the adaptive orchestration of energy to prioritize growth and homeostasis in environmentally sensitive ways. Similarly, the odds of species survival are maximized by diversifying individuals’ predispositions toward certain strategies and their corresponding trait complexes to meet a wide range of environments. To fully understand human behavior and outcomes it is important not only to understand and measure the individual’s traits and outcomes but also what contexts best fit different trait constellations and goals. People are not types; instead, they manifest complex constellations of tuning parameters. A person might navigate by one constellation today and another tomorrow.9 Different levels of each parameter can be differentially valuable in different environments. Diversity makes us more resilient as a group, but at the same time it is important to acknowledge that some constellations are more likely to succeed in certain environments. Currently, comprehensive measures of the environment, taxonomies of goals, and studies of person-environment-goal fit are almost completely absent from the scientific literature, which is leading to misunderstandings about what traits predict success, why diversity is important, and what methods are most effective for changing behavior. 
The current research proposes that success is a matter of effectively setting, pursuing, and attaining goals, and that this depends on the fit between the resources and constraints of the environment as well as the trait parameters of the individual. The current research also reinforces the proposal of DeYoung and Krueger (2018) that psychopathology ensues from malfunctioning cybernetic feedback loops (e.g., poorly set or pursued goals) as well as from mismatches between the trait parameters of the individual, their goals, and/or their environment. Finally, the current results indicate that traits bundle together to form optimal strategies for certain types of environments. Since these trait bundles are likely to be bounded by evolution and genetics and hence, by biology, the best way to increase the effectiveness of behaviors may actually be to help individuals set better-fitting goals and choose or create more suitable environments. After all, our choices are how we anchor and sail. 
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Endnotes
1	Reproductive success may or may not be adaptive for any given individual, given environmental resources and threats.
2	Indeed, both genes and environment must be considered since nature equipping an unborn child for fitness is like trying to pack your bag for a camping trip when you do not know where you are going; some things are generally useful, like drinking water, but others are best suited to certain environments, like ice picks.
3	Successful people tend to be those who find or put themselves in situations whose demands fully align to their strengths.
4	For example, every vice from lust to aggressiveness to greed was once a virtue.
5	Put differently, you are the steward of one of nature’s bets. The ultimate purpose of these bets is not to accomplish your goals but rather to ensure that we continually find paths through the crucible of the ever-changing environment. Some have posited that evolutionary effectiveness is how well you can accomplish your goals, but there is a meta-purpose to your goals, strivings, and failings: to accomplish nature’s goal of finding viable feature sets to fit with the environment.
6	While our model bears some similarity to some decision-making models (e.g., observe-orient-decide-act; Boyd, 1986), it was developed independently and appears to be the most generalizable template of goal pursuit based on individual differences and environmental circumstances.
7	Entropy describes a state where it is very difficult to find patterns or predict outcomes. Complexity is when seemingly independent elements appear to spontaneously form a coherent pattern. In both cases, the patterns are there all along, but our limited intelligence makes it difficult to grasp them, giving the appearance of chaos. Therefore, the reduction of entropy, which is known as information, is actually just a measure of our understanding.
8	One motivating dynamic in the balance between change and homeostasis is the fact that most changes might have a low success probability but making no changes ever will lead to certain failure in the long run.
9	Indeed, the behavioral records of individuals in intense environments across history has shown that ‘good’ and ‘evil’ cut not just through every society and family tree, but every human heart. This is not to say that individuals lack predispositions toward behaviors that society deems good or evil. On the contrary, individuals’ behaviors are the result of both their inner predispositions and external environments.
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		Appendix E. Detailed Methodology
In this appendix, we provide details about our methodology that go further than the brief overview presented in Chapter 3. We first detail how our database was created (e.g., how studies were identified, screened, and coded). We then describe how coded data were processed (e.g., how personality measures and ability tests were assigned to constructs). Lastly, we specify meta-analytic features (e.g., artifact distributions) of our research that are important to the psychometric meta-analytic methods used in this work (Schmidt & Hunter, 2014). 
Database Creation
In creating a meta-analytic database, three areas are of critical importance: how primary studies are identified, which inclusion and exclusion criteria are used to screen studies, and how studies are coded. These areas are delineated below. 
Study Identification
To ensure our results were representative of people across regions, ages, races, and backgrounds; transcendent of specific measurement instruments; and as accurate and precise as possible, we systematically employed nine diverse source identification strategies based on the methods devised in the dissertation of the first author (Stanek, 2014). Figure 3 in Chapter 3 summarizes the counts of studies identified, sifted, and eventually included in/excluded from the meta-analyses.
The identification of studies for potential inclusion in these meta-analyses began with studies included in relevant, previous meta-analyses and reviews (Aamodt, 2004; Ackerman & Heggestad, 1997; Chen et al., 2001; Cohn & Westenberg, 2004; Credé et al., 2010; DeRue et al., 2011; Hembree, 1988; Lange, 2013; Meriac et al., 2008; O’Boyle et al., 2013; Payne et al., 2007; Robbins et al., 2004; Signorella & Jamison, 1986; Steel, 2007; von Stumm et al., 2011; von Stumm & Ackerman, 2013; Wolf & Ackerman, 2005). From these materials we identified 1,945 studies, which constituted the starting point for our research. 
Second, these initial studies were supplemented with database searches in PsycINFO, Web of Science, and Google Scholar. Keyword searches were conducted with the following cognitive ability and personality terms: intelligence, cognitive ability, general mental ability, mental ability, aptitude, g, g loaded, intellect, WAIS, Wechsler, Raven, Bennett, Bennett Mechanical Aptitude Test, Differential Aptitude Test, and DAT; personality, extraversion, extroversion, neuroticism, emotional stability, conscientiousness, agreeableness, openness, openness to experience, Big 5, Big Five, disposition, Myers Briggs, NEO PI-R, California Psychological Inventory, and CPI. Recognizing that strong research is conducted in many countries and languages, studies did not need to be written in English to be included in our meta-analyses. Trained research assistants and volunteers proficient in all required languages screened the identified articles according to the inclusion criteria and then assisted with processing and coding. To cover the countries with the most scientific psychology output in the world and the languages with the most speakers, Google Scholar was queried in English, German, Chinese, and Spanish (“Scimago Journal & Country Rank for Psychology 1996-2018,” 2018; Simons & Fennig, 2018). These procedures identified over 3 million studies that were then initially screened by 31 trained research assistants and volunteers over a five-year period. 
The third study identification strategy queried WorldCat, the Educational Resources Information Center (ERIC), and the Network of Libraries, as well as search portals/databases specific to Africa, Australia, Brazil, Britain, Canada, Chile, China, Europe, Finland, France, Germany, Hong Kong, India, Korea, Latin America, Mexico, Netherlands, New Zealand, Portugal, Russia, Scandinavia, Singapore, Scotland (University of Edinburgh), South Africa, South America, Spain, Taiwan, and Wales. Beyond these continent-, country-, and even university-specific search portals, we also examined “open” databases and online repositories including Open Thesis, Journal of Articles in Support of the Null Hypothesis, Journal of Negative Results, Journal of Null Results, Social Science Research Network, The Data, Data Dryad, and Open Science Framework.
The fourth study identification strategy has been largely overlooked in previous meta-analyses: examination of governmental organizations’, especially military, research and databases. We inspected the online database for all public research conducted by the United States military, the Defense Technical Information Center, as well as the online database for Defence Research and Development Canada. Specific agencies’ databases were also searched (e.g., United States Federal Aviation Association). To incorporate research from other nations’ militaries, we examined all presentations that had been given at the International Military Testing Association and made available online (2004–2011). Many of these authors were also contacted via e-mail, phone, and/or in-person to request access to materials, clarify details, and investigate the existence of other relevant data. Fourteen studies were identified through this strategy. 
The fifth strategy went beyond database searches to manually examine each article in high-yield journals for all issues across 20 years. Given their relevance, the following journals were selected: Intelligence, Journal of Personality and Social Psychology, Journal of Applied Psychology, European Journal of Personality, Personality and Individual Differences, Journal of Personality, Personality and Social Psychology Bulletin, Psychological Bulletin, Psychological Assessment, Journal of Experimental Psychology, Journal of Individual Differences, Personnel Psychology, Journal of Research in Personality, Annual Review of Psychology, and Medical Education. 
The sixth strategy further extended the search to conference materials. Digitally archived programs of several high-relevance conferences were examined for any materials (e.g., posters, symposia, presentations, debates) that appeared to contain or cite relevant data. In most cases, authors had to be contacted for the relevant data/statistics since personality-cognitive ability relations were not the focus of their studies. All obtainable materials were examined.1 Conference programs examined were from the following: International Society for the Study of Individual Differences (1993–2013, excluding 2007, which was not available online), International Society for Intelligence Research (2000–2011), Society for Industrial and Organizational Psychology (1998–2013), European Conference on Personality (2008, 2010, 2012), World Conference on Personality (2013), and Association for Research in Personality (2000–2009, 2011, 2013). Through this strategy, 1,214 potentially usable materials were identified. Upon request, some of these organizations also sent their members invitations on our behalf to contribute to this meta-analysis (i.e., International Society for Intelligence Research, International Personality Assessment Council, International Military Testing Association). A couple organizations (i.e., International Society for the Study of Individual Differences, Association for Research in Personality) posted the invitation to contribute on their websites, but response to these indirect solicitations was very weak. Of the studies identified in this vein, less than 10% (i.e., 48) were obtained using solicitations and appeals.
The seventh study identification strategy involved contacting publishers of relevant assessments and other organizations involved in applied psychological measurement. In striving to be comprehensive, we contacted all members of the Association of Test Publishers (n = 179) individually with bespoke messages. Some members provided raw data, others provided summary statistics, and still others provided manuals or technical reports that contained useful information (n = 11). In instances when no response was received from test publishers, we searched through any test manuals/reports/notes we could otherwise obtain (more than 1,000). The personality and cognitive ability test manuals archive of Professor Deniz Ones was an invaluable resource in this endeavor. This archive incorporates manuals from the former University of Minnesota Psychology Library as well as from the personal libraries of Professors Thomas Bouchard, John P. Campbell, David Campbell, Marvin Dunnette, Stephan Dilchert, Jo-Ida-Hansen, and Deniz S. Ones. Based on examination of this archive, requests were sent to 42 additional test publishers of personality and cognitive ability measures. Relatedly, e-mail, phone, and postal mail requests were also sent to consulting firms, independent consultants, contacts in corporations, and practitioners at other institutions who the authors thought had access to datasets containing both personality and cognitive ability measures. Test manuals were pored over page-by-page, since relevant correlations and data were often reported for multiple samples within a single manual. We noticed that test manuals are especially likely to report data for the same sample in multiple publications (e.g., editions of the manual), though the sample sizes and even effect sizes sometimes changed, usually indicating updating of original samples by the addition of (a) new study participants and/or (b) additional measures. In such cases, we took care to include non-overlapping data in the present meta-analyses so as not to violate the independence of samples within a given analysis. 
An eighth strategy to locate relevant data was to sift through the protocols of professionally run, large-scale studies (185 studies), since these projects tend to recognize the importance of individual difference domains such as personality and cognitive ability. Such studies were identified by examining reference lists of other materials found for this research, manually sifting through datasets in repositories compiled by others (e.g., Henry A. Murray Research Archive, Inter-university Consortium for Political and Social Research), and inspecting published directories of such studies (e.g., Hur & Craig, 2013; van Dongen et al., 2012). Most of these raw datasets have not been included in prior meta-analytic work, and their inclusion was paramount, given their quality, quantity, and relevance to our research questions. Twenty-five such studies provided personality trait and cognitive ability raw data. These studies often included multiple samples, waves, and/or datasets, which contained thousands of variables that required examining tens of thousands of pages of scanned codebooks and other relevant documents to be used. 
Finally, the reference lists of all obtained materials were examined for citations of materials including relevant data/statistics. Relevant materials were retrieved from publication portals or by contacting study authors/project managers. 
Inclusion and Exclusion Criteria
To be included in the current meta-analyses, studies had to provide at least one correlation coefficient or convertible effect size between a personality trait and a cognitive ability as well as an associated sample size. Secondary summaries that aggregated primary effects were excluded. Many studies collected relevant personality and ability measurements in usable samples but did not report effect sizes relating personality constructs to cognitive ability constructs. For 673 such studies, we spent a year attempting to individually contact the authors and obtain the raw data or usable statistics. This enabled 100 more materials to be included.
Study Design Characteristics
Bivariate relations had to be reported in the contributing material or calculable based on individual-level data. Studies reporting personality-cognitive ability relations at group (e.g., team), organization (e.g., school, company), or country levels of analysis were excluded. Within-individual personality-cognitive ability relations were also excluded. We also excluded studies with experimental manipulations that may have impacted personality or cognitive ability scores, as well as contrasted/extreme group studies where participants were selected based on having extreme personality and/or cognitive ability scores. After being converted to Pearson correlations and correcting for dichotomization, phi coefficients from non-extreme group contrasted studies were included (Hunter & Schmidt, 1990).
Samples
Clinical or pathological samples and samples with participants younger than 12 years old were not included. These criteria were implemented to report only on relatively stable (Briley & Tucker-Drob, 2013) and normative trait variation not affected by psychoactive medications or psychiatric settings.
When processing raw data and the information was provided, we excluded data from individuals who received more than minimal prompting/assistance on cognitive ability tests, who had their testing sessions interrupted (e.g., by a phone ringing), or about whom the original researchers had noted a significant impairment (e.g., “unable to read the test due to a visual impairment; glasses were not sufficiently helpful”). 
Statistical Criteria
In contrast to some previous personality-cognitive ability meta-analyses (e.g., von Stumm & Ackerman, 2013), we included studies that presented results from a non-select set of all relevant correlations/effect sizes. Including studies reporting only statistically significant results (e.g., Lukey & Baruss, 2005) would have inflated personality-ability relations (Ones et al., 1993). Studies that only reported partial or semipartial correlations (e.g., path coefficients) controlling for other variables were excluded if bivariate Pearson correlation coefficients could not be calculated retroactively or obtained from the authors. This is important because partial and semipartial correlations are not directly comparable to zero order correlations. 
Personality Trait Variables
To be included, personality variables had to meet multiple criteria. Measures of attitudes, values, self-efficacy, state affect, mood, response bias, and validity scales were not included in the current analyses. Only personality scales that measured personality using self-reports were included (i.e., we did not include others’ ratings or objectively recorded behavioral indicators of personality [cf. Wiernik et al., 2020]). Self-report and other-report measurements of personality each have their own strengths and weaknesses and therefore are complementary approaches to measuring personality (Connelly & Ones, 2010). However, combining self- and other-reports in the same meta-analysis would have created heterogeneity and muddled results. Without conducting two separate sets of meta-analyses, one focusing on self-report personality-cognitive ability relations and the other on other-report personality-cognitive ability relations, there was no conceptually and psychometrically clean way of including other-report measures in this research. We also focused on studies that measured personality with scales (i.e., studies that reported relations with single personality items were avoided as we wished to examine latent personality traits, and, without repeated measurements, single item measures of personality tend to be too unreliable and typically construct deficient to assess broad personality factors or sub-factors (Epstein, 1979; Ones et al., 2016)). We encourage future researchers to undertake item-level meta-analyses (Mõttus et al., 2020), if robust data become available.
For multiple reasons, ipsative personality measures were also excluded. Ipsative measures force respondents to make choices between traits (i.e., “Are you higher on extraversion or openness?”). First, ipsative measures are not designed to yield normative scores. In fact, ipsativity hampers between-individual normative comparisons and biases the rank ordering of individuals. Such issues of fully ipsative measures are well-documented in the literature (Dunlap & Cornwell, 1994; Hicks, 1970; Tenopyr, 1988). Second, some evidence indicates that ipsative measures are more cognitively demanding for respondents and therefore more highly correlated with cognitive ability than normative measures of personality (e.g., Vasilopoulos et al., 2006). Normative measures of personality require respondents to make a single decision: how much they agree or disagree with an item. Forced choice measures require multiple decisions: indicating how much they agree or disagree with an item and ranking the item relative to the rest of the alternatives. Quasi-ipsative measures were included (Salgado et al., 2015). 
Cognitive Ability Variables
Only studies that utilized objective measures of cognitive abilities were included. We excluded subjective ratings of cognitive ability (e.g., self-estimates of ability). Measures of the consequences or outcomes of cognitive ability were also excluded (e.g., school grades/grade point average, performance on situational judgement tests and assessment center exercises). We also excluded cognitive style, metacognition, attributional complexity, and executive functioning measures (e.g., Stroop, trail-making, tower of London, Wisconsin card sort). Finally, we excluded measures of emotional intelligence, practical intelligence, cultural intelligence, rational intelligence, etc. since they have been too heterogeneously defined and measured. They are also not yet fully understood and incorporated into models of human intelligence (e.g., CHC [Schneider & McGrew, 2012] and Unified CHC [Stanek & Ones, 2018]). Literatures are emerging around each of these constructs (Cabrera & Nguyen, 2001; Dilchert & Ones, 2004; Joseph & Newman, 2010; McDaniel et al., 2007; Van Rooy et al., 2006; Van Rooy & Viswesvaran, 2004), but including them in the present effort would have injected undesirable heterogeneity in the meta-analytic estimates.
Final Set of Included Studies 
The above search strategies and inclusion/exclusion criteria yielded 1,325 studies contributing independent data to the meta-analyses in this research. We were as thorough as possible in our approach to minimize the impact of publication bias; to investigate beyond Western, educated, industrialized, rich, and democratic societies; and to avoid the biases inherent in the paradigm of any one field/research perspective (Henrich et al., 2010; Simmons et al., 2011). Even after more than five years of searching, the current study is unlikely to be fully exhaustive. That is, there were likely studies in existence that we did not locate, but it is hoped that the search methods employed yielded a representative majority of the relevant, available, quantitative information on the relations between personality traits and cognitive ability constructs.2 Comparison of the number of studies included in this set of meta-analyses with prior meta-analyses of personality-cognitive ability relations indicates that we created the largest and most comprehensive database to date on this topic, and one of the largest meta-analytic databases on any topic (cf. only larger meta-analysis [Polderman et al., 2015]). The meta-analytic database is publicly available in Appendix F. A full list of studies contributing effect sizes to the present meta-analyses is presented in Appendix K. 
Coding of Studies and Data Entry
A supervised team of trained researchers including the authors, graduate students, undergraduate students, and university graduates coded the studies. More than 90% of the entries were double-checked by the lead author or via blind double-entry by multiple research assistants. These double-entry and checking procedures identified a small number of typographical errors, which were corrected before the analyses were run.
Each contributing study’s year, authors, publication type, source name, sample size, cognitive ability measure used, personality measure used, reliabilities for the personality and cognitive ability measures observed in the sample, type of reliability calculated, and correlation between the cognitive ability and personality variables were coded. To the extent they were reported, sample demographics were coded in order to help characterize the meta-analytic database. 
We also conducted a final, independent check on our database using the database from the most cited previous meta-analyses examining personality and cognitive ability (Ackerman & Heggestad, 1997). Dr. Heggestad graciously provided the database from that investigation to allow for comparisons of data entry consistency and accuracy. The database of Ackerman and Heggestad included 119 materials, while the current meta-analyses examined 1,325 materials. Several studies included by Ackerman and Heggestad were excluded from the current analyses because they did not meet our inclusion criteria (e.g., included children younger than 12, utilized ipsative measures). Comparisons of the overlapping studies’ sample sizes and effect sizes coded revealed 98% agreement. Disagreements were due to ambiguities in the original primary study reporting (e.g., sample size reported as a range). This approach of independently coding then checking against previous meta-analyses’ database is a rare but important method for quality assurance. We advocate for this approach to become a routine method for assessing coding quality, especially as meta-analytic reporting standards become more widespread and updates are conducted. 
Data Preparation 
Prior to running meta-analyses, the data had to be further processed and prepared. While Pearson correlations were reported in many cases, in other instances they had to be computed from raw data or converted from other types of effect sizes. Additionally, each of the myriad personality and cognitive ability measures needed to be mapped to the construct they assessed. After assigning measures to constructs, we checked for independence of effect sizes for each meta-analysis to be conducted. These data preparation steps are described in detail below. 
Construct Categorization: Personality 
A consistent personality framework had to be implemented to organize the personality measures and constructs for analysis. Stanek and Ones (2018) studied a variety of personality taxonomies (e.g., Ashton et al., 2004; Cattell, 1946; Costa & McCrae, 1992; Davies, 2012; DeYoung et al., 2007; Edmonds, 1929; H. J. Eysenck, 1959; H. J. Eysenck & Himmelweit, 1947; M. Eysenck, 1992; S. B. G. Eysenck, 1965; Galton, 1884; Goldberg, 1992; Hofstee et al., 1992; Hough & Ones, 2002; John et al., 1991; Norman, 1963; Stark et al., 2014; Tellegen, 1982; Wundt, 1897), as well as emerging factor analytic and nomological network evidence (Soto & John, 2017), to synthesize the Pan-Hierarchical Five Factor Model and create an empirically rooted compendium of personality measures. Although it can be tempting to ascribe constructs to measures based on the scale name or a primary study author’s description, such methods suffer from significant flaws, including the jingle-jangle fallacy, disparate usages of common terms (e.g., extraversion), and common misunderstandings by researchers of what constructs are actually captured by the measures they employ.
Across all levels of the personality hierarchy, there were 79 personality constructs included in the present meta-analyses. Definitions of each construct and a compendium of scales assessing each may be found in Stanek and Ones (2018) and Appendices C and D. 
The Pan-Hierarchical Five Factor Model (Stanek & Ones, 2018) was used in the present meta-analytic investigations (see Chapter 2, Figure 2 for a depiction). In our classifications for this study, each personality measure was identified as an indicator of a single personality factor, meta-trait, aspect, facet, or compound trait according to the extensive Stanek and Ones (2018) compendium listing measures of each personality construct. Particularly challenging scale classification decisions benefited from the input of Dr. Colin DeYoung. Overall, 2,861 personality scales contributed data to the present analyses, and the use of transparent, open access, well-validated compendia for both the personality domain and the cognitive ability domain supports the replicability and future extension of the analyses presented.
Construct Categorization: Cognitive Ability 
Cognitive ability is a domain of interrelated abilities that are hierarchically organized, with general mental ability at the apex (see Figure 1 in Chapter 2 for depiction). The general mental ability factor (g) stems from the positive manifold among specific indicators of cognitive ability (Carroll, 1993; Spearman, 1904). General mental ability can be measured via the g factor extracted from a sufficiently broad battery of cognitive tests or via the overall score of a cognitive ability test assessing different primary abilities. The present research endeavored to examine the relations between constructs of personality and cognitive ability (e.g., general mental ability, extraversion), not specific scales (e.g., Wonderlic, Big Five Aspects Scales). To achieve this, we used a consistent cognitive ability framework to organize constructs and map measures: the Stanek and Ones’ (2018) Unified CHC taxonomy and compendium of associated measures, which is an update of the Cattell-Horn-Carroll (CHC) taxonomy of cognitive abilities (McGrew, 1997, 2005, 2009). 
Ninety-seven cognitive abilities were included. These include 70 specific abilities (e.g., number facility and quantitative reasoning), which are grouped into 10 dimensions of primary abilities (e.g., processing speed and fluid abilities), which in turn can be organized into four groups: domain independent general capacities (i.e., fluid abilities, memory), sensory-motor domain specific abilities (e.g., visual processing, auditory processing), speed capacities (e.g., processing speed, reaction and decision speed), and invested abilities (i.e., acquired knowledge). There were also compound ability measures, which include two or three primary abilities. 
Another goal of the current research was to examine personality-cognitive ability relations in fine detail. Therefore, each contributing ability scale was assigned to a single ability by the authors according to the Stanek and Ones (2018) compendium. Particularly challenging scale classifications benefited from the input of Dr. Kevin McGrew, the current intellectual custodian of the CHC taxonomy. Overall, 2,388 cognitive ability scales contributed to the present analyses. 97 cognitive ability constructs across all levels of the ability hierarchy were included.3 Definitions of each construct and a compendium of scales assessing each can be found in Stanek and Ones (2018) and Appendices A and B
Effect Size Independence
To avoid issues of non-independence, each sample was permitted to contribute only one effect size to each personality-cognitive ability construct meta-analysis. All meta-analyses presented contain only effect sizes obtained from independent samples. In instances where one sample would have contributed two effect sizes to the same meta-analysis, a composite was formed to ensure the sample was only counted once but all available information was incorporated (Schmidt & Hunter, 2014). 
Correlations for the same sample and measures were reported in multiple sources in several cases  (e.g., Furnham et al., 2007, 2008). Most sources failed to properly indicate sample dependence/reuse, so our team had to manually examine materials for clues of non-independence. To do so, we examined sample descriptions, demographics of the sample (if reported), sources’ authors, and publication/data-collection year. The majority of these cases were not straightforward investigations, in part because authors tended to drop cases and combine measures differentially across publications (e.g., Aitken Harris, 1999; Ashton et al., 2000). When needed, we contacted authors directly in attempts to verify.
Meta-Analytic Approach 
Psychometric meta-analysis (Schmidt & Hunter, 2014) methods were used to combine effect sizes across studies and improve statistical power, reduce error variance of the estimated effect sizes, and estimate the degree to which results might generalize to populations and situations beyond those investigated in individual primary studies. The technique has its origins in applied psychology (Schmidt & Hunter, 1977), but has now become ubiquitous in every domain of science. Psychometric meta-analysis is a random effects approach to cumulating findings across studies that, in addition to minimizing the influence of sampling error, also accounts for differences across studies in reliability of measurement as well as other applicable statistical artifacts. 
In meta-analysis, the mean observed correlation r̄ indicates the average, sample-size-weighted observed correlation across studies’ effect sizes. Like most other meta-analytic approaches, psychometric meta-analysis reduces the impact of sampling error by pooling data across many studies and thus increasing the sample size associated with effect sizes produced. However, most other meta-analytic approaches do not account for the systematic effects that downwardly bias effect sizes (Schmidt & Hunter, 2014). For example, no measure is perfectly reliable, and this is particularly true for psychological measures. Measurement error in both personality and cognitive ability measures (e.g., due to misreading an item) systematically lowers the magnitudes of observed correlations, masking correlations that exist between constructs from the two domains (Wiernik & Ones, 2017). Psychometric meta-analysis corrects for this source of systematic bias, thereby producing accurate estimates of the relations between personality and cognitive ability constructs. r̄ is corrected for unreliability as well as other applicable statistical artifacts (e.g., dichotomization) to attain the estimated mean corrected correlation p̂ (i.e., estimated true-score correlation). In our meta-analyses, correlations were corrected for sampling error and unreliability in both the cognitive ability and personality measures. Such corrections result in estimates of the construct-level relations free of measurement error, which are described further in the next section. For the interested reader, Supplementary Tables 3–99 and 197–275 report the observed as well as the psychometrically-corrected relations (see Appendices G and I).
The variability of observed correlations across effect sizes is indicated by SDr. Observed standard deviations reflect the fact that unreliability and other statistical artifacts inflate variation in effects observed across studies. Thus, corrections are necessary to control for the differential reliabilities of various scales contributing to each meta-analysis in order to estimate true variability. The estimated standard deviation of corrected correlations (SDp̂) indicates the degree of true (i.e., non-artifactual) variability associated with the mean, corrected correlation. It indexes true heterogeneity. Other meta-analysts sometimes refer to this as τ (e.g., Hedges & Vevea, 1998).4 The present meta-analyses also produced precise estimates of the degree of true variability in the meta-analytic distributions. Beyond just a dichotomous pronouncement of heterogeneity being present/null, these SDp̂ values are important indicators of the degree of variability beyond that due to sampling error and measure unreliability in the relations examined. 
We also computed 80% credibility values for each meta-analytic result. The credibility value range indicates the range in which most individual true-score correlations would be expected to fall (e.g., when new studies are conducted; Schmidt & Hunter, 2014). Reporting credibility value ranges reveals whether the examined relations are expected to generalize (Ones et al., 2017; Wiernik et al., 2017). Overall, the results from these meta-analyses constitute a large-scale quantification of the generalizability of personality-cognitive ability relations. To estimate these various statistics, we used the psychmeta package in R (Dahlke & Wiernik, 2018).
Corrections for Unreliability in Cognitive Ability and Personality Measures: Artifact Distributions
As noted above, observed correlations are systematically downwardly biased, and differences in reliabilities across studies inflate observed variation in effect sizes (Schmidt & Hunter, 2014). To correct for this attenuation due to measurement unreliability, robust artifact distributions were compiled drawing on several sources: the individual effect sizes in the current meta-analytic database, previous meta-analyses that compiled reliability distributions for various personality constructs (Davies, 2012), technical manuals of the respective measures, and articles containing representative samples. The means, standard deviations, and number of reliability estimates for each construct’s artifact distribution are reported in Table S1 (for cognitive ability constructs) and Table S2 (for personality constructs). For cognitive ability constructs, these distributions were constructed exclusively from internal consistency reliability estimates and short-term (less than two months) test-retest reliability values.5 



				Table S1. Reliability distribution statistics for cognitive ability constructs.

	Construct
	K
	M√rxx
	SD√rxx
	r̄xx
	SDrxx

	General Mental Ability
	134
	.94
	.04
	.88
	.07 

	  Fluid
	73
	.88
	.06
	.78
	.11

	    Induction
	119
	.88
	.07
	.78
	.11

	    General Sequential Reasoning
	26
	.88
	.06
	.78
	.10

	    Quantitative Reasoning
	36
	.91
	.06
	.83
	.11

	  Memory
	115
	.87
	.08
	.76
	.12

	    Long Term Storage and Retrieval
	60
	.84
	.08
	.71
	.12

	      Learning Efficiency
	55
	.88
	.08
	.77
	.13

	        Associative Memory
	22
	.90
	.05
	.81
	.08

	        Meaningful Memory
	23
	.87
	.10
	.76
	.16

	        Episodic Memory
	55
	.88
	.08
	.77
	.13

	        Free Recall Memory
	55
	.88
	.08
	.77
	.13

	        Long Term Visual Memory
	55
	.88
	.08
	.77
	.13

	      Retrieval Fluency
	163
	.85
	.08
	.72
	.13

	        Ideational Fluency
	28
	.87
	.07
	.76
	.12

	        Associational Fluency
	21
	.88
	.06
	.78
	.10

	        Expressional Fluency
	20
	.84
	.07
	.71
	.11

	        Sensitivity to Problems and Alt. Solutions
	21
	.86
	.06
	.75
	.10

	        Originality and Creativity
	21
	.85
	.07
	.73
	.11

	        Naming Facility and Speed of Lexical Access
	28
	.77
	.12
	.61
	.18

	        Word Fluency
	21
	.85
	.05
	.73
	.08

	    Short Term Memory
	55
	.90
	.06
	.82
	.10

	      Memory Span
	23
	.91
	.06
	.83
	.11

	      Working Memory Capacity
	24
	.91
	.05
	.84
	.08

	      Attentional Executive Control
	20
	.93
	.07
	.87
	.12

	  Visual Processing
	105
	.90
	.05
	.81
	.09

	    Visualization
	41
	.93
	.02
	.81
	.10

	    Closure Speed
	20
	.89
	.04
	.79
	.07

	    Flexibility of Closure
	23
	.89
	.05
	.80
	.08

	    Spatial Scanning
	20
	.90
	.06
	.81
	.10

	    Perceptual Illusions
	9
	.93
	.04
	.87
	.07

	    Visual Memory
	21
	.85
	.10
	.74
	.16

	  Auditory Processing
	45
	.86
	.07
	.74
	.12

	  Processing Speed
	20
	.92
	.04
	.85
	.07

	    Perceptual Speed
	34
	.92
	.04
	.84
	.08

	      Scanning
	21
	.86
	.08
	.74
	.13

	      Pattern Recognition
	21
	.89
	.04
	.79
	.07

	    Number Facility
	22
	.93
	.03
	.87
	.05

	  Reaction and Decision Speed
	150
	.88
	.10
	.79
	.14

	    Simple Reaction Time
	20
	.83
	.22
	.73
	.29

	    Choice Reaction Time
	20
	.86
	.12
	.75
	.19

	      Decision Time
	20
	.86
	.12
	.75
	.19

	      Movement Time
	20
	.86
	.12
	.75
	.19

	    Semantic Processing Speed
	2
	.96
	.01
	.92
	.02

	    Inspection Time
	101
	.90
	.02
	.81
	.03

	    Mental Comparison Speed
	150
	.88
	.10
	.79
	.14

	  Acquired Knowledge
	20
	.93
	.04
	.86
	.07

	    Quantitative Ability
	25
	.92
	.04
	.85
	.07

	      Mathematics Knowledge
	20
	.92
	.02
	.85
	.03

	      Mathematics Achievement
	52
	.86
	.10
	.74
	.15

	    Verbal Ability
	39
	.93
	.05
	.87
	.08

	      Reading and Writing
	34
	.90
	.06
	.81
	.11

	        Reading Comprehension
	23
	.87
	.05
	.76
	.09

	        Reading Decoding
	20
	.96
	.03
	.91
	.06

	        Reading Speed
	20
	.90
	.05
	.82
	.09

	        Native Language Usage
	34
	.86
	.08
	.74
	.13

	        Writing Ability
	24
	.92
	.04
	.85
	.08

	        Spelling Ability
	20
	.85
	.10
	.74
	.16

	      Comprehension Knowledge
	50
	.91
	.06
	.83
	.10

	        General Verbal Information
	21
	.91
	.06
	.83
	.10

	        Language Development
	20
	.91
	.03
	.84
	.06

	        Lexical Knowledge
	34
	.91
	.06
	.83
	.11

	        Listening Ability
	20
	.85
	.08
	.72
	.14

	    Domain Specific Knowledge
	35
	.84
	.12
	.57
	.31

	      Foreign Language Proficiency
	20
	.91
	.04
	.83
	.07

	      Arts and Humanities
	40
	.78
	.04
	.57
	.18

	      Behavioral Content Knowledge
	14
	.52
	.28
	.35
	.30

	      Business Knowledge
	2
	.72
	.02
	.52
	.03

	      Occupational
	20
	.86
	.10
	.74
	.16

	        Military & Police
	20
	.86
	.10
	.74
	.16

	      Realistic Knowledge
	20
	.77
	.08
	.60
	.13

	      General Science Knowledge
	56
	.73
	.11
	.55
	.15

	      Life Sciences Knowledge
	21
	.81
	.13
	.67
	.21

	      Mechanical Knowledge
	35
	.89
	.07
	.80
	.12

	      Natural Sciences Knowledge
	44
	.84
	.11
	.72
	.17

	      Physical Sciences Knowledge
	23
	.87
	.07
	.77
	.11

	      compound (Nat. Sci. Knwl. & Phy. Sci. Knwl.)
	44
	.84
	.11
	.72
	.17

	      Social Studies Knowledge
	24
	.82
	.11
	.69
	.17

	  Psychomotor Ability
	64
	.88
	.10
	.79
	.15

	    Aiming
	24
	.93
	.05
	.87
	.09

	    Finger Dexterity
	20
	.85
	.10
	.73
	.16

	    Manual Dexterity
	20
	.90
	.09
	.83
	.16

	  Psychomotor Speed
	4
	.87
	.17
	.77
	.26

	    Writing Speed
	20
	.86
	.09
	.74
	.14

	Compounds
					
	  Acquired Knowledge & Auditory Processing
	65
	.88
	.07
	.78
	.12

	  Acquired Knowledge & Memory
	91
	.92
	.04
	.85
	.06

	  Acquired Knowledge & Processing Speed
	40
	.93
	.04
	.86
	.07

	  Acquired Knowledge & Visual Processing
	125
	.90
	.05
	.82
	.09

	  Acquired Knwl., Psychomotor Speed, & Vis. Proc.
	129
	.90
	.06
	.81
	.10

	  Fluid & Memory
	144
	.90
	.05
	.81
	.09

	  Fluid & Processing Speed
	93
	.89
	.06
	.80
	.10

	  Fluid & Visual Processing
	178
	.89
	.06
	.80
	.10

	  Memory & Processing Speed
	91
	.92
	.04
	.84
	.06

	  Memory & Visual Processing
	220
	.88
	.07
	.78
	.11

	  Processing Speed & Reaction and Decision Spd.
	170
	.89
	.10
	.80
	.13

	  Processing Speed & Visual Processing
	126
	.90
	.05
	.81
	.09

	  Psychomotor Speed & Visual Processing
	109
	.90
	.06
	.80
	.10

	Note: K is the number of independent reliability values. Some values are based on fewer than 20 primary values due to lack of availability in the extant literature. In some instances, the same reliability distribution was used for child constructs of a parent. M√rxx is the average of the square rooted primary reliability values. SD√rxx is the standard deviation of the square rooted primary reliability values. r̄xx is the average of the primary reliability values. SDrxx is the standard deviation of the primary reliability values.


 

				Table S2. Reliability distribution statistics for personality constructs.

	Construct
	K
	M√rxx
	SD√rxx
	r̄xx
	SDrxx

	General Factor of Personality
	20
	.89
	.05
	.79
	.09

	  Factor Alpha
	37
	.87
	.07
	.75
	.12

	  Factor Beta
	23
	.88
	.07
	.77
	.12

	   Neuroticism
	290
	.90
	.05
	.81
	.09

	     Withdrawal
	23
	.89
	.05
	.79
	.09

	     Volatility
	20
	.89
	.04
	.79
	.07

	     Negative Affect
	23
	.89
	.07
	.80
	.12

	       Depression
	30
	.87
	.08
	.76
	.13

	       Anxiety
	74
	.90
	.06
	.81
	.10

	       Anxiety (Test)
	21
	.93
	.02
	.86
	.05

	       Uneven Tempered
	33
	.89
	.05
	.79
	.08

	       Suspiciousness
	29
	.82
	.10
	.69
	.16

	   Agreeableness
	216
	.88
	.05
	.78
	.09

	     Compassion
	20
	.85
	.08
	.73
	.12

	     Politeness
	23
	.83
	.11
	.71
	.16

	       Tender Mindedness
	33
	.79
	.10
	.63
	.16

	       Nurturance
	21
	.86
	.04
	.75
	.07

	       Cooperation
	20
	.84
	.04
	.71
	.08

	       Lack of Aggression
	20
	.89
	.04
	.79
	.08

	       Modesty
	22
	.86
	.05
	.75
	.08

	       Non Manipulative
	20
	.83
	.08
	.69
	.12

	   Conscientiousness
	264
	.89
	.06
	.80
	.10

	     Industriousness
	43
	.88
	.05
	.78
	.09

	     Orderliness
	44
	.84
	.09
	.71
	.14

	       Achievement
	60
	.86
	.06
	.75
	.10

	       Persistence
	21
	.85
	.11
	.74
	.17

	       Dependability
	63
	.82
	.07
	.68
	.11

	       Cautiousness
	55
	.86
	.06
	.74
	.11

	       Order
	36
	.86
	.06
	.75
	.11

	       Procrastination Avoidance
	22
	.85
	.11
	.74
	.17

	   Extraversion
	241
	.90
	.05
	.81
	.08

	     Enthusiasm
	27
	.86
	.06
	.75
	.10

	     Assertiveness
	20
	.90
	.03
	.81
	.06

	       Dominance
	57
	.87
	.06
	.75
	.10

	       Activity
	23
	.85
	.06
	.72
	.10

	       Positive Emotionality
	30
	.87
	.07
	.77
	.11

	       Sociability
	32
	.89
	.04
	.79
	.07

	       Sensation Seeking
	38
	.86
	.06
	.75
	.11

	   Openness
	216
	.87
	.06
	.77
	.10

	     Experiencing
	28
	.84
	.07
	.71
	.11

	     Intellect
	38
	.88
	.06
	.77
	.10

	       Need for Cognition
	20
	.94
	.02
	.88
	.04

	       Ideas
	31
	.85
	.09
	.72
	.13

	       Curiosity
	20
	.87
	.06
	.77
	.10

	       Introspection
	23
	.80
	.07
	.64
	.11

	       Fantasy
	20
	.86
	.07
	.75
	.11

	       Aesthetics
	20
	.87
	.03
	.76
	.06

	       Non Traditional
	42
	.82
	.07
	.67
	.12

	       Variety Seeking
	24
	.79
	.06
	.63
	.10

	Compounds
					
	  Interpersonal Sensitivity
	27
	.83
	.06
	.70
	.10

	  Achievement via Independence
	25
	.88
	.09
	.78
	.13

	  Innovation
	20
	.91
	.04
	.82
	.07

	  Type A
	20
	.86
	.04
	.73
	.08

	  Managerial Potential
	30
	.88
	.06
	.78
	.10

	  Narcissism
	107
	.91
	.03
	.82
	.06

	  Self Esteem
	56
	.87
	.06
	.76
	.10

	  Locus of Control
	47
	.82
	.06
	.67
	.09

	  Optimism
	20
	.86
	.08
	.74
	.13

	  Routine Seeking
	20
	.89
	.07
	.80
	.13

	  Resourcefulness
	20
	.87
	.03
	.76
	.06

	  Machiavellianism
	113
	.87
	.05
	.75
	.09

	  Self Monitoring
	20
	.85
	.04
	.73
	.07

	  Customer Service
	20
	.89
	.06
	.80
	.10

	  Stress Tolerance
	21
	.87
	.07
	.76
	.11

	  Trust
	22
	.86
	.07
	.74
	.12

	  Self Control
	36
	.89
	.04
	.79
	.06

	  Risk Taking
	24
	.87
	.09
	.77
	.13

	  Openness to Emotions
	20
	.84
	.04
	.71
	.07

	  Warmth
	27
	.86
	.07
	.74
	.12

	  Grandiosity and Intimidation
	24
	.76
	.05
	.58
	.07

	  Ambition
	27
	.88
	.04
	.78
	.07

	  Ambitious Risk Taking
	5
	.90
	.03
	.82
	.05

	  Restrained Expression
	20
	.87
	.06
	.76
	.10

	  Tolerance
	23
	.86
	.04
	.73
	.06

	  Independent of Conventions and Others
	21
	.82
	.05
	.67
	.09

	  Creative Personality
	20
	.85
	.05
	.72
	.08

	  Judging-Perceiving
	23
	.81
	.14
	.68
	.20

	  Cold Efficiency
	20
	.78
	.08
	.61
	.11

	  Rugged Individualism
	23
	.85
	.10
	.73
	.15

	Note: K is the number of independent reliability values. Some values are based on fewer than 20 primary values due to lack of availability in the extant literature. In some instances, the same reliability distribution was used for child constructs of a parent. M√rxx is the average of the square rooted primary reliability values. SD√rxx is the standard deviation of the square rooted primary reliability values. r̄xx is the average of the primary reliability values. SDrxx is the standard deviation of the primary reliability values.





			Although less common, some psychometric meta-analyses also correct for the attenuating effect of range restriction. This is appropriate in cases where range restriction, direct or indirect, is known to affect variation in either of the variables of study. In the present meta-analyses, information about the levels of direct or indirect range restriction was not available and could not be computed based on information provided in most contributing studies. To the degree that range restriction existed, it would result in conservative estimates of personality-cognitive ability relations and larger associated variabilities. In any case, we do not expect the degree of underestimation of true-score correlations and overestimation of variability to be large. Based on the contributing studies’ sample descriptions, direct range restriction was only even possible in 8% of samples (e.g., occupational samples). Previous research has shown that gravitation to jobs reduces variability by about 10% for cognitive ability (Sackett & Ostgaard, 1994) and about 4% for personality (Ones & Viswesvaran, 2003). While there is convincing empirical evidence that differential gravitation into occupations affects mean cognitive ability and personality levels, variabilities are far less affected, especially for personality traits. Therefore, the impact of not correcting for direct or indirect range restriction on cognitive ability and personality variables can be expected to be a rather small attenuating influence on the results. If full information were available in the primary studies and appropriate corrections could be undertaken, the result would be slightly larger personality-cognitive ability relations than those we report, since range restriction depresses correlation coefficients. Finally, because most previous meta-analytic investigations of personality-cognitive ability relations did not correct for range restriction, leaving our results uncorrected for range restriction makes them directly comparable to previous research. 
Potential Impact of Publication Bias
An often-cited potential threat to the validity of meta-analytic conclusions is publication bias. The meta-analyses presented in this volume are unlikely to have been affected by publication bias for three reasons. First, almost two-thirds (63%) of the effect sizes contributing to these analyses are from unpublished sources (e.g., data archives, unpublished conference manuscripts, dissertations). By including these materials, not only did we safeguard against publication bias, but we also brought to light and made accessible findings from otherwise missed primary studies, research samples, and databases. These freshly computed metrics are now surfaced from archives, mapped to constructs, and available to the scientific community as part of the publicly available dataset associated with the current meta-analyses. 
Second, few of the studies included in this research were conducted for the express purpose of examining personality and cognitive ability relations. Rather, these two sets of variables were often included in broader examinations of other phenomena such as physical health, educational attainment, job success, development and aging, interpersonal relations, and decision-making. That is, relations between personality and cognitive ability were often incidentally reported in the correlation matrices, reducing the threat of underreporting of null relations (see supplement of Wilmot & Ones, 2019). Thus, in the case of the published studies (i.e., one-third of the database), we have no reason to suspect that only significant or sizable personality-intelligence relations are reported since they were rarely the focus of the investigations. 
Third, the threat of publication bias was also mitigated by the depth of our search strategies: multiple electronic databases were scrutinized, relevant studies from reference lists of examined studies were culled, and sources were not excluded because they were in different languages. In this vein, the contribution of non-USA-based materials and data from nationally representative, large-scale studies6 was another means of protection against publication bias. 
Impact of Outlier Samples 
For some meta-analyses, results varied when an extremely large study (Project Talent) was excluded. In some of these instances, Project Talent contributed data for approximately twice as many participants as other primary studies, which influenced some of the reported relations. Project Talent was a nation-wide study of 1960s American high schoolers. However, if it is not representative of the broader population of studies in terms of factors that impact the relations between personality and cognitive ability, then the results of otherwise small-N meta-analyses including them may be biased. 
We had no a priori reason to think that the Project Talent data were deviant. However, we ran all meta-analyses excluding Project Talent to examine its influence. Some results did not change substantially (e.g., relations with cautiousness), but others did. The general trend was toward smaller relations. In general, the pattern of conclusions did not change. Relations with two conscientiousness constructs, however, were significantly altered by the exclusion of Project Talent data: order and industriousness. With Project Talent data included, these traits were more highly correlated with cognitive abilities, especially with acquired verbal abilities. Excluding Project Talent data also muted some of the effects reported for some extraversion facets, including the activity facet. Relations with openness deflated the least. As an additional check on our data, a non-author PhD-level psychologist at a different research university independently computed and verified the effect sizes included from Project Talent. Other researchers have also found sizable uncorrected relations for personality and intelligence relations in the Project Talent data (Reeve et al., 2006). All the technical results without Project Talent data can be found in Supplementary Tables 100–196 and 276–354 in Appendices H and J.
To further explore the potential impact of Project Talent we examined various features of the data. Scales used as part of Project Talent are well-established (Flanagan et al., 1964; Pozzebon et al., 2013). Although some of the cognitive ability measures in Project Talent displayed very poor reliability, that fact would have attenuated the observed correlations when the data were included, rather than made them unusually strong (e.g., in the case of relations with industriousness). We also examined whether distributional properties of the measures (e.g., ceiling and floor effects) could produce aberrant results. To the extent that they exist, floor and ceiling effects also attenuate correlations. However, we found no evidence of these effects. Instead, we observed distributions that would be expected from nationally representative samples. On the other hand, range enhancement could result in stronger relations (Schmidt & Hunter, 2014, p. 37). We were not able to ascertain the degree of any potential range enhancement in any specific variable. We note, however, that variances in study variables are typically not restricted or enhanced in nationally representative samples such as the one studied in Project Talent. The national origin, age, and generation of the sample are also unlikely to be the driving force behind stronger results, as other studies of individuals from this country, age group, and era showed more typical personality-cognitive ability relations. One possible explanation is that youths, especially those high on industriousness, participating in this once-in-an-era study may have felt particularly motivated to do their best on the cognitive ability assessments. In contrast, those lower in industriousness may have felt that the results of the assessments had no impact on their future and were therefore not worth maximal effort. If both effects occurred simultaneously, range enhancement might be a possible explanatory mechanism. Comparisons of motivated versus less motivated samples' personality-cognitive ability relations could shed light on the question. We also encourage a new Project Talent-like study so that research on individual differences and their life consequences are not limited to one such study, half a century old.
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						Appendix G. Intelligence-Personality Relations
Appendix G. is available as a PDF download at: https://umnlibraries.manifoldapp.org/projects/of-anchors-and-sails/resource/appendix-g.
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			Appendix H. Intelligence-Personality Relations Excluding Project Talent
Appendix H. is available as a PDF download at: https://umnlibraries.manifoldapp.org/projects/of-anchors-and-sails/resource/appendix-h.
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			Appendix I. Personality-Intelligence Relations
Appendix I. is