Uher, J. (2011). Personality in nonhuman primates:
What can we learn from human personality

" psychology? In A. Weiss, J. King, & .. Murray
(Eds.). Personality and Temperament in Nonhuman
Primates (pp. 41-76). New York, NY: _
Springer. DO1: 10.1007/978-1-4614-0176-6_3

Chapter 3

Personality in Nonhuman Primates:
What Can We Learn from Human
Personality Psychology?

Jana Uher

Abstract Primate personality research encounters a number of puzzling methodological
challenges. Individuals are unique and comparable at the same time. They are char-
acterized by relatively stable individual-specific behavioral patterns that often show
only moderate consistency across situations. Personality is assumed to be tempo-
rally stable, yet equally incorporates long-term change and development. These are
all déja vus from human personality psychology. In this chapter, I preseat classical
theories of personality psychology and discuss their suitability for nonhuman species.
Using examples from nonhuman primates, I explain basic theoretical concepts, meth-
odological approaches, and methods of measurement of empirical personality
research, I place special emphasis on theoretical concepts and methodologies for
comparisons of personality variation among populations, such as among species.

3.1 Intreduction

All species consist of individnals. These individuals share many characteristics in
genome, morphology, physiology, biochemistry, and behavior that define their species
membership. But despite this essential similarity, individuals are in no sense uniform;
beyond age and sex differences, individuals also differ in their specific genotypic
and phenotypic characteristics. The behavioral phenotypes of individuals anel their
variation within populations are covered by theoretical concepts of porsonality
differences (Stern 1911; Uher 2008a, 2011). _
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The scientific study of personality differences in human (Galton 1869; Stern
1911; Allport 1937) and nonhuman primates (Crawford 1938; Yerkes 1939; Hebb
1949) started about 100 years ago. Whereas human personality research has evolved
into a discipline of its own within psychology, nonhuman primate personality
research developed only incompletely within several heterogeneous disciplines. Yet
many challenges are structuralty similar if not identical to those in human research,
allowing primate researchers to profit greatly from the theoretical, methodological,
and statistical advances made in psychology.

In this chapter, 1 introduce theoretical concepts, methodological approaches, and
methods of measurement from human personality psychology, and discuss their
suitability for empirical studies in norhuman primates. My special concern is to
show how established theoretical concepts and methodologies for cross-cultural
comparisons of human personality variation generalize to cross-population com-
parisons of personality variation within and across species. Using examples from
nonhuman primates, I discuss theoretical foundations and typical methodological
challenges that provide the necessary background for empirical research. How can
we compare individuals when they are all unique? What role do situations play in
studying individuals? How can personality variation be compared among different
species? How can we decide what is important to study within a species? And what
methods can we use to measure the personality of nonhurman primate individuals?
This chapter explores theoretical concepts and suitable methodological tools for
these and other puzzling issues in empirical research on primate personality.

3.2 Theoretical Concepts for Primate Personality Research

To explain personality differences in human primates, psychologists have developed
various classical schools of thinking. They differ in basic ideas of mar, theoretical
concepts, investigative methods, and explanatory approaches (Buss 1991; Funder
2007; Cervone and Pervin 2008). Perhaps most commonly known outside psychol-
ogy are the psychoanalytic approaches grounded in Freud's theories that assume
infantile psychodynamics determine an individual’s personality. Humanistic psy-
chologists try to explain the individoal through its unique conscious experience of
the world driven by its free will and the striving for personal growth and for an
understanding of the meaning of life. .

To oppose the mainly introspective methods of these approaches, which hinder
empirical investigation, behaviorists tried to explain an individual’s personality as a result
of its learning history. They assumed individuals are bom as tabulae rasae, as “blank
siates” with no innate content, whose development is largely determined by acquired
stimulus-response connections. Cognitive psychologists filled the behaviorists” black
box with structures of information processing that explain personality differences
with variations in the architecture and processing parameters of the individuals’ cogni-
tive systems. Social constructivisl psychologists view personality as created through
interactions and negotiations with others. Developmental psychologisis focus on

3 Personality in Nonhuman Primates: What Can We Learn from Human Personality... 43

continuous dynamic transactions between developing individuals and their changing

environments to investigate processes of individual personality development.
In search of the biological basis of personality, biological psychologists and

neuropsychologists study processes in the neural, hormonal, and immune systems
“that underlie observable individual differences. Behavior genetic approaches estimate

average contributions of genes and environment to behavioral differences on the
basis of twin and adoption studies. They are increasingly refined by molecular genetic

. approaches that study the transaction between specific genes and specific environ-
~ments over the course of life. A promising approach models systematic transactions

between intertwined genetic and environmental influences (Johnson 2007). Finaity,

- evolutionary psychologists understand personality differences as proximate mecha-

nisins that have evolved in adaptation to environmental conditions.
All these classical schools of thought with their different philosophical, theoreti-
cal, and methodological principles have contributed to our understanding of human

~personality. Clearly, some of them, such as psychoanalytic or humanistic schools that
-rely on introspective methods, are not suitable for empirical research in nonhuman

primates. Behaviorism was too one-sided because it neglected genetic influences. Yet
many others have broad intersections with nonhuman research, in particular those
focusing on information-processing, genetics, neurobiology, ontogeny, and evolu-

tion. They try to unravel mechanisms and processes governing observable behavioral

differences — provided we already have a sketchy road map of what kind of individ-
ual differences a species exhibits. It was probably not by chance that one of the oldest
and most influential schools in personality psychology, trait psychology, focuses on
this essential first task of measuring and cataloguing individual differences. Stern
(1911) laid the methodological foundations of empirical and statistical approaches
that form the basis of much of today’s personality psychology. They also provide an
excellent foundation for empirical research on nonhuman personality.

3.2.1 Variable-oriented and Individual-oriented Perspectives
on Individuals

Primate individvals exhibit individual-specific behavioral pattems that are com-
monly construed as their personality. Individual-specificity implies that these patterns
are relatively stable within each individual over time, and that the individuals vary in
the degree to which they exhibit certain behavioral patterns (Uher 2011). Their
empirical interindividual variation across the composite of the population can be
described with theoretical dimensions of personality differences (Stern 1911).
Theoretical conceptions of such behavioral patterns are also called personality traits,
personality constructs, or trait constructs; accordingly, the dimensions that describe their
interindividual variation are also called trait dimensions or personality dimensions.
In explanatory models of personality, individual-specific patterns of behavior are
interpreted as reflecting the individuals’ psychobiological organization that determines
their unique adaptations to their environments (Allport 1937), Personality traits are
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thus conceived as reflecting behavior-regulating mechanisms that can have genetic,
physiological, cognitive, motivational, and behavioral components (Buss 1991;
Mischel et al. 2003; Funder 2007).

To make these behavioral patterns accessible for empirical research, Stern (1911)
introduced the differential perspective to psychology that was the groundbreaking
shift in viewpoint from the average individual 1o differences among individuals. He
laid the methodological foundations of empirical personality research by conceiving
two complementary methodological perspectives.

The first perspective focuses on the measurement variables. Variabie-oriented
analyses address the individuals’ relative positions along shared trait dimensions.
First, they analyze the statistical distributions of trait scores in specified popula-
tions. In many populations, many trait scores, such as human extraversion, are
normally distributed. Most individuals’ scores center around the mean of the
dimension, and only a few individuals are on its extremes. H a trait’s variability is
limited on one side of the dimension, the distribution pattern can be skewed. On
aggressiveness, for example, most humans score rather low, and only a few are
high scoring. Furthermore, variable-oriented analyses address the covariation of
individual trait score distributions among various irait dimensions in a population
which 1 explain further below in the section about personality taxonomy. That is,
variable-oriented analyses characterize the population.The second perspective
focuses on individuals. Individval-oriented analyses address the individual’s
unique configuration of its relative positions across muiltiple trait dimensions that
have been identified in its population with variable-oriented analyses. This allows us
to quantify the individuals’ uniqueness based on their empirical comparability along
shared dimensions. Quantification of an individual’s personality thus depends on
the personality variation of the other individuals to which it is compared and that
are called the reference population.

Individual-oriented analyses rely mostly on standardized scores that depict the
individual’s relative scores in comparison to those of other individuals in its sample.
Absolute score profiles, in contrast, are confounded with the mean profile of the
sample. For example, since all individuals generally score higher on locomotion
than on social play, absolute scores may fail to reveal that some individuals may
score higher than others in social play and lower than others in locomotion (as in
Suomi et al. 1996). The pattern of an individual’s relative trait scores can be illustrated
as a profile across trait dimensions; the shape of this trait profile characterizes the
individual (Stern 1911; Cairns et al. 1998; Mervielde and Asendorpf 2000).

Standardized personality profiles can be illustrated with behavioral data from
great apes. In a methodological study, Uher et al. (2008) repeatedly observed 20
great apes {five each of bonobos, chimpanzees, gorillas, and orangutans) in 14 different
laboratory test situations and two different group situations. They studied 19 different
personality trait constructs that they measured with 76 behavior variables, most of
which could be obtained from ail four species. The data were analyzed systematically
from both variable-oriented and individual-oriented perspectives.

Figure 3.1 shows z-scored trait profiles from two individuals in that study.

A z-score is a measure of deviation from the sample’s mean that is standardized .
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Gorilla Viringika Gorilla Bebe
z z

- Aggressiveness to hymans
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Anxiousness
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Dominance

Food orientation

" Friendiiness to youngsters
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Friendliress. to humans
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Physical activity
Playfitlness

Self Care
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Fig. 3.1 Personality profiles of two individuals based on ethological measures of behavior obtained
in a series of 14 laboratory tests and group observations in two different group situations. All trait

scores represent behavioral measures thal were aggregated over several occasions of measurement,

For details on ethological behavior measurement see Uher et al. (2008). The z-standardized trait

‘scores depict the individuals’ positions on each trait dimension in relation to those of the other

individuals of the sample, The sample’s mean score is thereby (), and the standard deviation is 1.
The data were aggregated and the appregate scores were standardized across individuals sepa-

Eﬁ_w within two :oaoé:%n.:m test periods; 1, is the first test _uo:on_ t, second is Eo test period
3-6 weeks later

such that the sample mean is 0, and the sample standard deviation is 1. Standardization
allows three kinds of direct comparisons: (1) an individval’s score can be placed
within the trait distribution of the population, (2) its scores can be compared across
different traits, and (3) different individuals can be compared on the same trait.

- Viringika, for example, is high scoring on anxiousness; her trait score is about
two standard deviations above the sample mean. Heér scores on dominance, food
onentation, and persistence are also about one standard deviation above average.
But her scores on competitiveness, friendliness to humans, and self-care are one
standard deviation below average. Across traits, these deviations are the most
pronounced in her profile, whereas her scores on other traits are rather average.
Comparing Viringika’s trait profile with that of Bebe, one can see that both
are more food oriented than the sample average, but that Viringika is even
more “greedy” than Bebe. These females score equally low on competitiveness.
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Their scores on dominance, in contrast, are quite different; Bebe tends to be
submissive, whereas Viringika is quite dominant. How do we know thal these
behavioral scores can be used to infer these individuals’ personality?

3.2.2  Temporal Consistency of Interindividual
Behavioral Differences

The everyday connotation of the word “trait” already implies characterization by last-
ing attributes. Personality traits imply characterization by relatively stable individual-
specific behavioral tendencies. The stability criterion is important since interindividual

variation can also derive from momentary behavioral fluctuations that are unrelated to

the individuals’ lasting behavioral tendencies. Thus, measuring personality differ-
ences in the flood of individual behavior requires repeated observations and evidence
of temporal consistency. A basic criterion of personality measurement is therefore
test—retest reliability. Individuals having low scores on a personality trait should retain
their position relative to other individuals ip retest assessments.at least over intermedi-
ate time periods. Variable-oriented test-retest reliability means that the individuals’
rank orders on that dimension should correlate over time. Individual-oniented test—
retest reliability means that the individuals should retain their individual-specific
behavioral patterns; their individual profile shapes across multiple trait dimensions
should correlate over time (Cairns et al. 1998).

The fluctuating nature of behavior often hinders establishment of test-retest reli-
ability and entails particular methodological difficulties (Hebb 1949; Stevenson-
Hinde et al. 1980; Suomi et al. 1996). A strategy to reduce the impact of random
variation and measurement error, and to increase the reliability of personality mea-

surement is aggregation at least over multiple occasions, if not over different trait-

related behaviors and situations (Rushton et al. 1983). .
These methodological principles can be demonstrated with results from Uher
et al. (2008). In that study, the individuals were observed repeatedly in the same test
and group situations over a period of about 2-3 weeks. After a break of about a fort-
night, all individuals were again observed repeatedly in the same behaviors and situ-
ations in a second 2- to 3-week period. Overall, each individual was observed for
more than 67 h within a 50-day period. Due to the intense and repeated observations
in this design, the behavioral raw data could be aggregated within each of the two
nonoverlapping periods and analyzed for temporal reliability between them. Mean
variable-oriented temporal reliability of the 76 behavioral variables was high
(r=0.78) as was temporal reliability of 19 trait indices each composed of several dif-
ferent trait-related behavioral variables (r=0.77). This shows that the data were sul-
ficiently aggregated and that reliable personality measures were obtained. Personality
differences can thus be measured in great ape behavior as reliably as those in human
behavior — provided the data are aggregated sufficiently (Uher et al. 2008).
Insufficient behavior observation can result in unreliable personality measures
that compromise comparisons and coherence with measures obtained by other
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methods, such as ratings. For example, focal samples of 15 min are obviously
insufficient to measure personality in chimpanzees reliably outside controlled labo-
ratory settings. Comparisons of behavior observations across such extremely short
time periods yielded onty low to zero reliability scores {Vazire et al. 2007) that are
best interpreted as reflecting estimates of the daily fluctuations of behavior rather
than of the individuals’ personality. Comparisons of such unreliable measures with
rating measures based on the raters’ mental aggregations of everyday observations
over 7 years (as in Vazire et al. 2007) are therefore necessarily compromised. Based
on these unreliable measures it cannot be concluded that ethological behavior mea-
sures would be per se unreliable or even inferior measures of personality (as assumed
by Vazire et al. 2007; Gosling 2008). . -

Reliable measures of personality, whether ethological behavior mieasures or rat-
ing measures, can only be obtained with sufficient aggregation across repeated
observations. When this principle is considered adequately, behavioral personality
measures were shown to be as reliable as those obtained with gatings in nenhuman
primates (Uher and Asendorpf 2008). Similarly, raters must have sufficient Gbserva-
tional experiences with the target individuals; ratings provided by raters who hardly
know the individuals will be meaningless. .

Most primiate studies focus on variable-oriented analyses. Yet, temporal stability
at the population level may mask changes occutring at the individual level. Even
high rank-order stability does not mean that each individual retains the same relative
position over time. Instead, a few individuals may change, while the majority of
individuals remain the same. Such differences in individual trajectories are essen-
tially a question of stability, gradual change, and long-term development of indi-
vidual personality that can only be studied with individual-oriented analyses. These

-analyses can reveal information beyond those shown in variable-oriented analyses

and can therefore contribute meaningfully to personality studies (Block 1971,
Magnusson 1988; Mervielde and Asendorpf 2000). To show more of their potential,
I will discuss individual-oriented analyses often in this chapter. o :
Figure -3.1 illustrates the test—retest reliability of individual trait profiles.
Profiles indicated by continuous lines are based on aggregated measures obtained
in the first observation period of the Uher et al. (2008) study; those indicated by
broken lines derive from the second period 3-6 weeks later. Given that these
profiles were measured and standardized independently in two nonoverlapping
observation periods, their shapes are remarkably similar. These findings show
that these behavioral profiles are reliable measures of the individuals’ personal-
ity. Among individuals, test-retest reliability scores varied from r=0.49 to 0.94
for profiles across all 76 single behavioral variables and from r=0.38 to 0.97 for
profiles across 19 composed trait indices. Temporal correlations were significant
{(p<0.05) in all single behavior profiles, and in 90% of the composed trait pro-
files. This shows that stability and change are also manifested at the individual
level. It supgests that some individuals are more consistent in their behavior,
whereas others may be guided more by environmental influences. Hence, behav-

ioral consistency itself seems to be interindividually differeat (Caspi and Roberts
1999; Funder 2007).
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3.2.3 The Role of Situations in Personality Research

Early personality theorists had assumed not only temporal consistency but also
substantial consistency across situations to be central to personality, When Hart-

shome and May (1928) reported low consistency in the behavior of 850 school chil- .

dren across different situations, the concept of personality seemed to be challenged

fundamentally. It culminated in Mischel’s (1968) finding that cross-situational con- .

sistency in behavior rarely exceeds the “magic” correlation of r=0.30. Individual
behavior appeared to be highly situation specific rather than individual specific and

cross-situationatly consistent. These puzzling tindings provoked the person-situation

controversy that lasted four decades in psychology (Mischel 1968; Funder and
Colvin 1991, Fleeson 2004; Funder 2006). :
When looking for consistency across situations, primate researchers came across
exactly the same findings. In their famous series of studies on persenality differences
in rhesus macaques {Macaca mulatta); Stevenson-Hinde et al. (1980) reported that
reliable behavior measures were lacking significant correlations across sifuations.
But, instead of reflecting a “failure to look at appropriate measures rathér than a
characteristic of the ... findividuals] themselves” (p 508), these findings mirror the

core issues of cross-situational consistency. They show that careful methodological -

considerations are needed to avoid misinterpretations of empirical findings.

First, cross-situational consistency is no mere illusion. Moderate correlations
show that individuals do display some consistency in their behavior across
situations; it is just less than initially expected, and behavioral correlations across situ-
ations are lower than their correlations over time. This also shows that situations
exert significant impacts on individual behavior because individuals respond to
them differently (Mischel and Peake 1982). Individual-oriented analyses can
reveal whether such differences are individual specific; they quantify and illustrate
the individuals’ unique patterns of responsiveness to different situations in behay-
ior profiles across situations. Such a situation-behavior profile depicts the individ-
ual’s scores on the same trait dimension measured in different situations {Mischel
et at, 2002).

If individuals® trait scores are standardized within each situation, the profile
informs about situational influences that are specific to the target individual. For
example, most chimpanzees react more fearfully to snakes than to petrol cans
{Goodall 1986). Unless their responses are standardized within situations, most
chimpanzees will therefore exhibit higher fear scores for snakes than for petrol cans.
Their individual sitvation-behavior profiles would be confounded with that of the
average chimpanzee. After standardization, chimpanzees that are generally more
fearful toward everything will have positive z-scores. Those individuals that are less
snake-fearful than the average chimpanzee will have negative z-scores for snakes.
Independent of that, some chimpanzees will show large positive z-scores for snakes
as compared to their z-scores for other situations; these chimpanzees are more
specifically snake-fearful.

i

3+ Persanalily in Noobuman Primates: What Can We Learn from Human Personality. .. 49

-Such differences in situational responsiveness are individual-specific if they are
‘femporally consistent (Mischel and Shoda 1995). Individual-oriented test—retest
.:.mE:Q analysis of situation-behavior profiles is iliustrated in the Uher et al.
2008) study that obtained behavioral data for the same traits in various situations.
ggressiveness, for example, was measured in four laboratory-based test situations
:nvolving familiar keepers, cbservers entering neighboring cages, friendly masked
“humans offering food, and playbacks of radio news records. The average correlation
aggressiveness scores across these situations on the sample level was r=0.25;
Jyet, the individuals® aggressiveness-situation profiles correlated on average r=0.77
/ﬁ, time (3—6 weeks), ranging from an outlier with an almost inversed profile of
=-0.49 to 0.99 (N=16; Uher et al. 2008). This means that the individuals differed
m ubstantially in how strongly they responded with aggression to these four situa-
ons, yet within each individual, aggressiveness patterns across these situations
awere fairly stable.

Test—retest reliable sitwation-behavior profiles reflect nO:EMHE interactional
jpatierns between situations and the individuals’ responses over time. Individuals
ay not only respond to situations in particular ways, they may also actively choose
nmEn:me environments that are suited to their personality; they may evoke certain
‘reactions from the environment, in particular, from their social environment; and
they may also actively shape their environments. Such interactions may be the
mechanisms behind the increasing matches between certain personalities and cer-
fain environments, and thus behind continuity in personality development
‘Magnusson 1988; Matthews &t al. 2003).

. Situations, conceived as complex constellations of stirnuli, vary in how they permit
personality differences to emerge. Two gualitatively different aspects, situational
‘strength and trait-relevance, are distinguished. Situational strength denotes how
compelling a situation is for the individuals’ behavior, For example, variations in
aggressiveness might emerge most clearly in situations that typically elicit low to
moderate aggression. Situations that permit easy emergence of personality differ-
ences are referred to as weak situations (Mischel 1977). Strong situations, by
‘contrast, may mask- interindividual variability because they force behavior into
specific channels by either inhibiting the. behavior substantially or by evoking
heightened responses from all individuals (Tett and Guterman 2000). For example,
most captive primates react strongly Lo veterinarians with biow guns in front of their
cages, making interindividual differences less pronounced.

The second aspect of situations is trait relevance, which refers to the type of
information to which the individuals are responding. That a behavior cannot be
observed does not necessarily mean that the individual has a low trait score, or that
the assumed trait construct is a mere theoretical hypothesis without any empirical
relations to observable behavior. Situations have to activate relevant behavior. For
example, aggressions are responses to stimuli indicating that aggressive behavior
might be functional. Individuals that are more sensitive 10 them and that react more
quickly or more intensely with aggression than others are assumed to be more
aggressive (Tett and Guterman 2000; Capitanio 2004),
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3.2.4 Individual Response Specificity

Typically, trait constructs are inferred from different behavioral responses. For
example, human shyness is inferred from long pauses in speech, hesitant speaking,
gaze aversion, or restricted gestures (Asendorpf 1988). Chimpanzee arousability in
prefeeding contexts can be inferred from rocking, grinning, vocalizing, or pacing
(Uher et al. 2008). Since these responses are assumed to indicate the same trait, they
should be correlated. Surprisingly, they are not; both studies report low to zero cor-
relations amaong the ditferent behavioral indicators of these two personality traits.

We can gain some. understanding of this puzzling finding with individual-
oriented analyses. Analogous to cross-situational consistency, correlations
among behavioral trait indicators can be low on the sample level because they
lack validity for the trait in question, or just vary randomly. Yet they can also be
low due to stable individual response specificity. It imposes methodological dii-
ficulties since restricting personality measurement to single behaviors can result
in misclassifying those individuals who primarily exhibit behaviors that are not
measured. In fact, traits can often be inferred from a variety of responses that are
not necessarily shown by all individuals (Asendorpf 1988; Marwitz and Stemmler
1998; Uher et al. 2008).

Individual response specificity can be analyzed and illustrated in individual
response profiles that depict their scores across different behavioral indicators of the
same trait. Behavior measures are standardized within the sample because absolute
behavior scores would confound interindividual differences with sample-level dif-
ferences. For example, while all chimpanzees may generally show more rocking
than pacing in prefeeding situations, some individuals may show, in comparison to
others, more pacing than rocking. Standardized behavior scores thus inform about
individual-specific patterns of behavioral trait indicators. They also allow comparisons
of different types of behavior measures such as durations, latencies, and frequencies
that can be neither directly compared nor simply averaged since they may be distrib-
uted difterently.

To capture such interindividual differences in response specificity, the Uber et al.
(2008) study measured most traits with multiple behaviors. Figure 3.2 illustrates
individual arousability profiles across different arousal responses (rocking, grin-
ning, vocalizing, or pacing) of four chimpanzees prior to their noon feedings. The
z-scores indicate the individuals® relative positions on each response variable and
allow direct comparisons. One can see, for example, that Frodo showed pleasure
grins much more often than the others; he scored three standard deviations above
the sample’s mean. Robert and Fraukje were rocking much more often than Dorien
or Frodo; they scored two standard deviations higher than the others. Their particu-
lar profile shapes illustrate the typical arousal responses of these individuals. For
Fraukje, it was most characteristic to rock, vocalize, and change position when
awaiting the feeding, whereus she hardly ever puced. Comparison of these four
response profiles also shows thut measuring arousability only with rocking wouid
misclussity Frodo.
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Fig. 3.2 Response profiles depicting individual response specificity. Five arousal-indicating behaviors

observed prior 1o the noon feeding were anatyzed: rock =rocking, grin = pleasure grin, vocal = vocal-

izing, pace=pacing, posit=changing position, defined as rising from the waiting position, and

sitting down again or staying withiin 1.5 m from the original place within 10 s. The z-scores depict

the individuals’. positions on each response in retation to the other individuals of the sample; the

sample’s mean score is thereby zero. ¢, is the first test period, t, is the second, nonoverlapping test

period 3-6 weeks laier. Within each test period separately, the data were aggregated across multi-
ple oceasions of observation; the aggregated scores were then siandardized across individuals

Empirtcal test—retest reliability reveals whether such response profiles are individual-
specific. On the sample level, variabie-oriented correlations of the individuals’ rank
orders among the different behavioral indicators of some of the traits studied by
Uher et al. (2008) were on average r=0.16. This refiects that individuals can vary in
which and how many of multiple trait-related behaviors they show. Yet, on the indi-
vidual level, individual response profiles consisting of the individuals' relative
scores on different trait-retated behaviors correlated on average r=0.66 over 3-6
weeks, indicating temporally consistent individual response specificity. Figure 3.2
illustrates these findings. The shapes of the individual response profiles of the
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four chimpanzees measured in the first observation period are very similar to those
measured in the second nonoverlapping observation period, as indicated with con-
tinuous vs. broken lines,

3.2.5 Personality Types

Although individual profiles are distinct and unique, there may be groups of indi-

viduals showing similarities in their profile shapes. The response profiles of Fraukje -

and Robert in Fig. 3.2, for example, have strikingly similar shapes. This may indi-

cate a shared response profile rype. Similarly, there may be individuals sharing similar.

situation-behavior profiles or similar personality profiles. Such personality types
can be identified statistically with cluster or Q-factor analysis; they represent proto-
types of similar individuals (Asendorpf and van Aken 1999).

Extreme scores on a single trait dimension are also sometimes referred to as

types, for example, the extravert type. These “univariate” types are special cases of’

the configurational “multivariate” types that are based on muitiple traits. To my
knowledge, personality types have not yet been analyzed empirically in behavior-
based studies of nonhuman primate personality. Yet some rating-based studies in

chimpanzees identified distinct personality types that were defined by ormwmoﬁnq._mmp.

trait score patterns, such as those labeled as “socially confident” (Murray 2002) or
“deferent apprehensive” types (Martin 2005). .

3.2.6 Personality Taxonomy

Typically, certain personality traits go together in a population. Their covariation

can be subsumed statistically within broader, higher order trait constructs underly-
ing this shared covariation, thus making the less complex trait constructs subtrait .

constructs of the emergent, more complex trait constructs. Such patterns of variable-
ariented trait correlations can be analyzed with multilevel, cluster, or factor analy-
sis. They can be organized in hierarchical trait taxonomies. At the top of such
hierarchies are a few abstract trait constructs, often called personality factors, which
summarize the shared variance of the correlated lower order traits they comprise
(see King and Weiss 2011). Preferably, linear, relatively independent factors are
extracted that do not overlap too strongly in the lower order trait constructs they
summarize (Eysenck 1990; Matthews et al, 2003).

The concept of trait hierarchies or irait taxonomies shows that personality factors
cun explain more diverse behaviors than each of their lower order trait components
mlone. Thus, factors permit parsimonious and comprehensive descriptions of per-
sonality differences. Identifying multiple personality factors increases the possibili-
ties to explain complex observable diversity among individuals. Unique individual
configurations of factor scores; that is, individual personality profiles depict unigue
personalities (Capitanio 2004; Uher 20084, b, 2011).
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3.2.7 Theoretical Concepts for Cross-Species Comparisons

Comparative personality research merges three areas of emphasis: the individuals'
niqueness, their comparability, and their universality. Uniqueness and comparabil-
ity are studied based on individual- and variable-oriented analyses. Since the indi-
idual’s relative position on a trait dimension depends on the scores of those
‘Individuals to whom it is compared, the differential perspective implies population
ﬁ_nwganu@ If reference populations change, all trail scores very likely change, too.
‘Hence, studies of universality, which address whether particular personality
dimension are common to different populations, are based on specifications of the
studied reference populations and on methodologies for comparisons of personality
variation among populations (Uher 2008a, b).

" In humans, reference populations are typically defined by social criteria such as
Zulture, language, or nationality. Quests for human universals thus refer to trait con-
structs that are applicable to all humans regardless of their cultural, language, or
national background. Similarly, populations in nonhuman primates can be defined by
their geographical distribution or living environment. For example, the universality
,.Om chimpanzee personality trait constructs can be studied by comparing populations
Aiving in wildlife sanctuaries with those living in zoological parks (King et al. 2005).
M.irm: we define reference populations by biological criteria such as breed, subspe-
“Eom or species, universality can be studied on more general population levels.
‘Comparing species nested in the biological classification, such as within genera,
‘families, or erders, could show whether some personality constructs can be assumed
to describe behavioral variation that is, for example, uniquely macaque, uniquely
pan, uniquely hominoid, or uniquely primate (Uher 2008a; King and Weiss 2011).

This suggests that theoretical concepts and methodologies for comparisons of
human cultures can be generalized to comparisons of species. Cross-cultural
personality research has shdwn that personality variation as dimensions of stable
interindividual behavioral variation can also be conceptualized across different
populations (Leung and Bond 1989). Generalizations of these concepts yield three
basic kinds of personality dimensions (Uher 2008a). Population-specific trait dimen-
sions differentiate individuals of only one particular population, but not those of
‘other populations. Universal trait dimensions, in contrast, differentiate individuals
-across different poputations. This means that individuals of several considered pop-
ulations differ along these dimensions. Two kinds of universal trait dimensions can
be distinguished. Weak universal traits are dimensions on which populations show
similar means and variances. Strong universal traits are dimensions on which pop-
ulations exhibit significant mean level differences. The latter are thus also
population-comparative trait dimensions, yet should not be mistaken for behavioral
dimensions that differentiate populations without also differentiating individuals,
Comparisons of personality differences among populations are ultimately always
based on interindividual variability within each population. These basic kinds of
traits can be analyzed with population specific, universal, and population-comparative
analyses (in particular factor analysis; for details see Uher 2008a, b).
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Evolutionary theory provides supportive arguments for the existence of behavioral

differences that can be described with these kinds of trait dimensions (see Sik 2011}
In evolutionary research, personality differences are understood as behavioral strategy’

differences based on rade-offs with different costs and benefits that have evolved in
patchy and changing environments, and that reduce the pressure of competition
among members of a species. Accordingly, population-specific personality traits
could reflect behavioral differences that are niche-differentiated adaptations (Tooby
and Cosmides 1989). For example, in adaptation to an arboreal life in swampy rain-
forests where food is difficult to furnish, orangutans could have evolved individual
differences in behavior that are not displayed by other primate species, and that can
therefore be interpreted as an orangutan-specific personality trait. Phylogenetic
hypotheses, in contrast, sugpgest that some personality traits could reflect interindi-
vidual differences in behavior that can be explained as homologies inherited from
common ancestors. For exampie, all living macaque species may show interindi-
vidual differences in sociability. That is, individuals within each species differ in
their degree of sociability. Observations suggest that at least some macaque species
may thereby differ in their average scores, such as bonnet macaques that scored
higher on average sociability than pigtailed macaques (Capitanio 2004). This could
indicate that sociability is a strong universal trait dimension that differentiates both
individuals and species. Such findings may reflect behavioral patterns inherited
from a common macaque ancestor that could be illuminative for theories of specia-
tion (Uher 20084, b). , .

These three basic kinds of trait dimensions can co-occur in the personality struc-
ture of a population. For example, the personality structure of orangutans may com-
prise sorne weak and/or strong universal trait dimensions they share with other species
as well as some orangutan-specific irait dimensions. Personality variation of popula-
tions can thus be compared quantitatively in shared weak and strong wniversal trait
dimensions on which populations may exert different positioning effects. Personality
variation can also be compared qualitatively in terms of differences in the populations’
hierarchical trait taxonomies, and thus in their personality factors. The results are
referred to as the populations’ patterning effects (for details see Uher 2008a, b).

Identification of such differences among populations couid be informative for
theories and models developed to explain the causation, function, adaptation, and
phylogeny of individual differences in behavior. Mean level differences among spe-
cies, for example, could be associated with ecological differences in predafion risk
or food density thereby indicating possible funetionality and adaptivity of indi-
vidual behavioral differences. Given their uniqueness, species-specific trait or factor
variations could be particularly illuminative regarding ecological functions of
behavioral variation and processes of speciation (Capitanio 2004; Uher 2008a, b).
For exampie, if the trait construct of conscientiousness could only explain behav-
ioral vatiation in humans, this could reveal impertant information aboul unique
antecedents of human evolution. Personality trait dimensions shared by closely
related species, in turn, may indicate behavioral strategy differences that could be
interpreted as homotogs inherited from common ancestors, whereas those shared

by distantly related species occupying similar ecological niches could reflect .
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analogs evolved in adaptation to similar environments (Gosling and Graybeal 2007,
Uher 2008b).

* The concept of hierarchical trait taxonomies emphasizes that species compati-
sons depend on comprehensive empirical models of the structure of interindividual
behavioral variation of species. For example, if indicators of conscientiousness are
not studied in a species, empirical results cannot be interpreted as indicating that

this trait construct is not applicable to that species (Weiss et al. 2006). This has

strong implications. for the validity of species comparisons and may bias inferences
on possible antecedents of the emergence of behavioral variation explained with
that construct. Methodological approaches are necessary that allow to identify com-
prehensive and ecologically valid models of the species’ hypothetical true trait tax-
onomies (Uher 2008a, b).

3.3 Methodological Approaches to Primate Personality

Establishing representative and comprehensive taxonomic models of interindividual
behavioral differences in a population encounters two crucial bottlenecks: compre-
hensive selection and systematic reduction. First, all potential trait constructs should
be selected comprehensively to avoid ignoring important domains of personality
variation in the target population. Second, these trait domains should be analyzed
empirically for dimensions of test—retest refiable interindividual behavioral varia-
tion that must then be reduced systematically to broad personality factors that sum-
marize their shared variance. Bias or arbitrariness in either of these processes
reduces the representativeness of empirically identified hierarchical trait taxono-
mies, which may compromise inferences on patterning and positioning effects of
populations. Whereas reductjon procedures are largely based on statistical tools,
and thus on statistical criteria, selection procedures require stringent rationales to
ensure that a comprehensive pool of potential trait constructs and measures is
entered into the identification process {Uher 2008a, b).

3.3.1 A Taxonomy of Methodological Approaches

The diversity of behavioral variations within, and especially across, species makes
it difficult to decide what to study. How did human personality psychology solve
this problem? To ensure comprehensiveness, some of the founders of trait psychol-
ogy reasoned that “those individual differences that are most salient and socialty
relevant in people’s lives will eventually become encoded into their language; the
more important such a difference, the more likely it is to become expressed as a
single word” (John et al. 1988, p 174). Hence, natural language is assumed to be a
comprehensive pool of human personality descriptors. This approach provides the
basis for much of contemporary research on human personality.




56 1. Uher

Based on this lexical hypothesis, Allport and Odbert (1936) went through about
550,000 words of the 1925 edition of Webster's New lnternational Dictionary, and
identified 17,953 terms describing personality differences. From this enormous list,
they further extracted 4,500 adjectives that describe observable and lasting traits.
This list set the stage for empirical models of the human personality structure based
on different reduction methods. The factor analytic reduction to five broad personal-

ity factors (Extraversion, Agreeableness, Conscientiousness, Emotional Stability, -

and Openness), the so-called Big Five, has received substantial empirical support in
various languages (Goldberg 1990; John 1990; de Raad and Barelds 2008).

The lexical hypothesis also implies, however, that the human lexica cannot serve as

comprehensive pools of animal persenality descriptors. There is no reason to assume
that humans have codified in their natural language an equally systematic body of
trait-related descriptors for interindividual behavioral differences in other species with
which they generally interact little or not at ali. The English language, for example,
evolved primarily in parts of the world that are outside primate habitat regions. How
could English-speaking people have developed a systematic vocabulary that describes
alf salient and socially relevant behavioral characteristics of nonhuman primate indi-
viduals when they do not even encounter such individuals regularly in their daily
lives? Over the last decades, primate researchers invested considerable efforis to
deseribe the extraordinary variety, of primate behavior in comprehensive ethograms.
Rarely are single words, especially adjectives, sufficient to describe and differentiate
the complex courses of motion and facial expressions of fionhuman species in a way
that all other people, including laypeople, can readily understand their meaning with-
out any further explanation. Human trait descriptors, in contrast, can convey precise
information, for example, about specific facial expressions of human emotions.

This does not exclude, however, that some Iexical trait descriptors can also be
useful to describe interindividual differences in primate behavior, as I will show
below. Ultimately, any scientific investigation has to rely on human language. But
the usage of lexical trait descriptors in subjective ratings as one out of several meth-
ods of personality measurement has to be clearly distinguished from the method-
ological approach that is used in order to decide at first which behaviors shall be
studied for interindividual differences in a species. The lexical approach, which

turned out to be enormouslty productive for human personality psychelogy, therefore -

fails as a systematic methodological approach to actualize comprehensive selec-
tions of trait constructs and trait measures. for nonhuman species in order to empiri-

cally establish comprehensive trait hierarchies of their interindividual amgﬁo_.m_.

variation {Uher 2008b; Uher and Asendorpf 2008).

Besides lexical approaches to human personality, various other methodological
approaches are used to decide what to study in human and nonhuman populations;
they can be taxonomized into five major groups. (1) Nomination approaches rely on
human cbservers who norminate trait constructs or measures based on their percep-
tions of the individual behavioral characteristics of the target population and on
implicit theories they have developed about it. (2) Adaptive approaches derive (rait
constructs from ecological and evolutionary theories on interactions of populations

with their environments to identify domains of interindividual behavioral variation .
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approaches use naturally evolved, complex systems inherent to the species such as
tanguage (exclusively in humans), behavioral, or neurobiological systemns to derive
it constructs and measures. (4) Top-down or etic approaches import trait con-

‘tructs and measures from other species to look for differences and similarities in

their patterning effects. (5) Eclectic approaches capitalize on findings and method-
blogies of the other approaches without holding to a single approach. Since these
.%?omorom were developed for various aims and purposes, their rationales are not
‘pecessarily suited to identify ecologically valid and ooEEmromm:._o models of trait
taxonomies (Uher 2008a, b).

Systematic bottom-up/emic approaches, such as that of the lexical approach to
‘human personality, enable comprehensive selections because they formulate
‘Strategy-based rationales for selection that refrain from specifications of, and thus
:from restrictions to, any particular personality domains (Uher 2008b). For example,
the lexical hypothesis proposes the selection of human personality descriptors from
‘the human lexica without confining this selection to any paiticular domains of
‘behavior and thus of personality differences.

Top-down/etic approaches, in contrast, fail t6 enable comprehensive selections:
because they formulate content-based rationales that confine selections to those trait
constructs and measures that are imported from other species or populations; thus,
they determine a priori the behavioral domains to be studied for personality differ-
ences. For this reason, top-down/etic approaches can only reveal evidence fof
the applicability of trait constructs or measures to other populations within the
range of imported personality domains, but not beyond. Yet they may fail to identify
population-specific domains of interindividual behavioral variation that those other
popuiations, from which the constructs and measures are imported, do not exhibit.

" This may result in incomprehensive taxonomic models in which important person-

ality factors are biased or even missing completely (Church 2001; Uher 2008a, b).

' For example, top-down/etic approaches based on trait descriptors of the human
Five Factor Mode! yielded different patterning effects both in orangutans {Weiss et al.
2006), and in chimpanzees (King and Figueredo 1997; King et al. 2005; King and
Weiss 2011). However, these species differences could be established only within the
scope of personality domains described by these trait descriptors, but not beyond. For
‘example, in adaptation to their ecological niches, orangutans and chimpanzees may
have developed species-specific domains of interindividual behavioral variation that
humans may not show, and that can therefore not be identified with top-down
approaches from human personality descriptors. Yet, in chimpanzees, this top-down
approach was more comprehensive than a top-down approach based on trait measures
originally selected for rhesus macaques (Murray 1998), which could yield only half of
the personality domains shown with a top-down/etic approach based on descriptors of
human personality factors. This illustrates the substantial impact selection procedures
have on the comprehensiveness of empirically identified trait taxonomies.

Bottom-up/emic approaches, in contrast, study personality “‘as from inside the
system™ (Pike 1967, p 120). Thus, if they are applied systematically, they enable
comprehensive selections of behavioral domains that can be studied for personality
differences. Moreover. because they rely on population-specific trait constructs
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interindividual differences reflect behaviors that actually occur in natural setfings;
that is, they ensure that the thus derived personality constructs are nmo_omwom:w
valid. Replications of similar personality factors across different populations on the
basis of population-specific trait measures provide strong evidence for the univer-
sality of the behavioral variation they explain (Church 2001). For mxm:ﬁ._a. the Fw:-
cal bottom-up approach was carried out in human populations speaking English
(Allport and Odbert 1936; Goldberg 1990), German (Angleitner et al. 1999), and
Dutch (Hofstee et al. 1981), amongst others. Five strongly similar factors emerged
in English and German, whereas two additional factors were shown in the Dutch.
Ecological validity cannot be ensured by top-down/etic approaches, however,
because they import specific trait constructs and measures from other populations,
and thus study personality “as from outside of a particular sysiem” (Pike 1967,
p 120). They may sometimes force constructs and measures on a species E,E may
not be applicable to that species (Gosling et al. 2003, p. 283), and that consequently
lack ecological validity (Uher 2008a, b; Uher and Asendorpf 2008). .
The potentials for comprehensive selections of ecologically valid personality
constructs are also limited in nomination approaches (e.g., Stevenson-Hinde and
Zunz 1978) that are likewise based on content-based selection strategies. wwws.m
nonconspecific outsiders, we have only limited access to nonhuman wﬁ@nwnmw.ig,
tive nominations by a few knowledgeable informants therefore run the risk of over-.
looking important individual differences that are not salient to human observers or
that do not match their implicit personality theories. o
Eclectic approaches try to increase comprehensiveness of selections by combining
findings and methodologies from different approaches. They mostly rely on top-
down/etic approaches from trait constructs developed for different species T.u:m..
Rouff et al, 2005) that are sometimes also complemented with expert nominations
(Freeman et al. 2011). The comprehensiveness of this content-based selection mﬁ._.m_amv.
depends not only on the existing knowledge about other species and the trait con-
structs that have been developed for them, but in particular on the rationales used to
select trait constructs across species and studies, and to merge diverse construets in
order to eliminate redundancies. Yet these rationales are rarely described explicitly
{Uher 20084, b).
Adaptive approaches, by contrast, may be suited for comprehensive selections of
ecologically valid traits constructs; but to my knowledge, they have not yet been
applied to nonhuman primates (Uher 2008a).

3.3.2 The Behavioral Repertoire x Environmental
Situations Approach

In human personality research, sysiematic bottom-up/emic approaches from the
lexica proved to be exiremely useful to establish ecologically valid and comprehen-
sive trait taxonomies. The behavioral repertoire x environmental situations approach

{Uher 2008a, b) can be considered an alternative systematic bottom-up approach-
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‘that derives trait constructs from inside the behavioral and ecological system of a
population. Its rationale is grounded in trait psychology and conceives personality
differences as interindividual differences in intraindividually stable patterns of con-
-ditional probabilities to display particular categories of behaviors in particular catego-
ries of environmental situations. Consequently, the approach proposes compiling afl
‘important behavioral categories from the known behavioral repertoires of popula-
tions (usually species), and plotiing them systematically against all situational cat-
egories in which they are typically displayed. The resulting behavior-sitwation units
are used to derive hypothetical personality constructs that are then studied empiri-
“cally for temporally consistent interindividual variability. These empirical analyses
-are essential since the trait constructs are construed only theoretically; they need not
reflect empirical domains of interindividual variability in the studied population. If
‘individuals show no variability or temporal consistency therein, the particular con-
struct is discarded. Finaily, these trait constructs are analyzed for intercorrelations
and reduced to a few factors in order to detive a structural personality model that
describes the studied population (Uher 2008a, b). S

Simtlarly, Gosling et al. (2003, p 283} postulated that “to ensure comprehensive-
ness, the range of personality traits studied in a species must fully represent the
‘behavioral repertoire of that species”” "Fhe behavioral repertoire x environmental
situations approach fulfills this requirement and extends beyond it. First, the behav-
ioral repertoire approach considers not only the behavioral repertoire, but also the
categories of environmental situations in which certain behaviors are typicalty dis-
played. This crucial element is inherent to the rationale of the approach, It is derived
from trait psychological findings of consistent interactional patterns between indi-
vidual and. situational features. Explicit incorporation of the individuals® environ-
ments also opens up connections to ecological and evolutionary perspectives on
personality differences (Uher 2008h).

Second, the behavioral repertoire x environmental situations approach generates
theoretical constructs and not trait measures. It is not the behavioral categories com-
piled in the review that are studied, but theoretical constructs derived from a broad
range of behavioral and situational categories. For this reason, the approach can
consider behavioral categories of various types and functions that would not fit into
the homogeneous and disjunctive categories of one single ethogram. This is, how-
ever, necessary to actualize a comprehensive approach. Once trait constructs are
generated, measures for empivical investigation are systematically selected, which
also helps to keep their number manageable for empirical studies {{Jher 2008b).

Third, instead of studying behavior from scratch, the approach generates trait
constructs from behavioral and situational categories of known meaning and func-
tion. It capitalizes on the expertise behavioral sciences have gained on the behavior
of the average individual of the study population, and searches systematically for
consistent variation among individuals therein (Uher 2008a, b). )

The behavioral repertoire x environmental situations approach has already been
applied to the great apes species (Uher 2008a, b; Uher and Asendorpf 2008; Uher
et al. 2008). The behavioral and situational categories that were cataloged on a broad
and general level for each of these closely related species were sirikingly similar.
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They were therefore pooled to generate trait constructs that are likely applicable to

all great ape species. For initial empirical tests in a small sample of captive indi-

viduals, behavioral and situational categories that can only be observed in the wild
were excluded. Furthermore, traits involving the same behavioral categories, but
more specific situational categories were subsumed within one broader trait con-
struct. For example, arousability in social vs. nonsocial situations was subsumed
within one arcusability construct. This trait generation procedure yielded 19 quali-
tatively distinct potential trait constructs (listed in Fig. 3.1). Methodological stud-
ies in a sample of 20 zoo-housed great apes, among them the Uher et al. (2008)
study already discussed earlier, provide initial empirical evidence for stable inter-
individual differences that are described by these trait constructs (Uher 2008a, b;
Uher and Asendorpf 2008).

The behavioral repertoire x environmental situations approach yielded substantial
empirical evidence for temporally reliable interindividual differences in very similar
trait domains as those shown by top-down/etic approaches in these species — and
could also show some further trait domains beyond. These include food orientation,
friendliness to youngsters, or sexual activity that are important for great apes, but
that have been exciuded during the development of the human Big Five factors (see
e.g., Schmitt and Buss 2000). These findings emphasize that top-down/etic appro-
aches may permit first explorations of so far unstudied species, but they uitimately
require empirical convergence to bottom-up/emic findings to validate the compre-

hensiveness and ecological validity of their trait constructs for each particular

species; for detailed discussions see Uher (2008a, b).

3.4 Methods of Measurement for Primate Personality

Personality constructs can be measured with various methods. The choice of assess-
ment method is thereby independent of the methodological approach; these are two
separate meta-theoretical steps (Uher 2008b). This means that trait constructs of
human personality derived with lexical bottom-up approaches can be measured not
only with lexical trait descriptors, but also with ethological measures of behavior.
And vice versa, constructs derived with the behavioral repertoire x environmental
situations approach can also be measured with ratings on lexical trait descriptors as
I will show now.

3.4.1 The Diversity of Assessment Methods

In nonhuman research, methods of personality assessment are often classified into
two groups with coding or ethological behavior observations labeled as objective
methods on the one hand, and ratings labeled as subjective methods on the other
hand (Gosling 2001, 2008; Capitanio 2004, Freeman et al. 2011). But in fact, methods
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of personality assessment span a continuum from records of single behavioral acts
to ratings of adjectives as abstract personality descriptors, with methods utilizing
elements of both, such as act frequency ratings (Borkenau et al. 2004) or behavior-
descriptive verb ratings (Uher and Asendorpf 2008), in the middle.

- Ethological methods of behavior measurement (se¢ Altmann 1974; Lehner
1996) are close to the behavioral act pole of this continuum. Since they are based
on direct observations of behavior, they seein to suggest greater objectivity than
ratings. But no observation of behavior is without abstraction. The observer has
to group behavioral events into classes by abstracting properties that recur in
more than one event across different levels of behavioral complexily ranging
from single muscle movements to more abstract behavior categories (Lehner
1996), and this is inevitably a subjective process. Thus, although the well-defined,
homogeneous and independent categories of ethograms should minimize the
scope left for subjective decisions, behavioral observations always do have sub-

_jective components.

Whereas subjectivity may be lowest in-ethological observations, it is highest in
abstract ratings that are close to the opposite pole of the objective-subjective
continuum of assessment methods. Ratings rely on human ability to differentiate
individuals reliably, to perceive individual behavior, to recall observations from
multiple occasions in different situations over time, to aggregate this information
mentally, and to express overall judgment on predefined sets of personality descrip-
tors (so-called items) in standardized psychometric scales (Funder 1999: Uher and
Asendorpf 2008). Hence, all methods of personality measurement are eventually
based on observable behavior. They differ only in the degree of subjectivity with
which they make it possible to capture interindividual behavioral variation.

Not just any measure is per se a useful measure of personality constructs.
Personality measures must differéntiate well and reliably among individuals, that is,
they must have-high- discriminatory power (Kline 2000; see also Fairbanks and
Jorgensen 2011). This must also be shown for rating data; independent raters must
agree substantially and provide reliable distinctions between individuals. Interrater
reliability can be determined for both the rank order of the individuals on a given
petsonality descriptor (variable-oriented view), and the individual profiles across
multiple items (individual-oriented view). .

Ratings are often assumed to imply stability in the targets’ behavior since they are
derived from mental aggregations by the judges. But human observers tend o overes-
timate stability (Uher and Asendorpf 2008). For instance, a few observations of
extreme instances of behavior, such as strong aggression, can bias observers to assume
overall high aggressiveness. When later observing mild aggression by the same ani-

'mal, observers may judge this as an instance of high aggression. These biases can

occur even in repeated observations of concrete behaviors, but are more marked in
global judgments based only on intuitive aggregation of observed earlier behavior.
Such biases muy become particularty problematic when observation time is limited.
Establishing test—retest reliability for rating measures is thus as important as it is for
behavior measures. I now illustrale analyses of interrater and test-retest reliability
with rating data obtained with the Great Ape Personality Inventory (GAPI).
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3.4.2 Ratings on Behavior-Descriptive Verbs and Trait-Adjectives:

The Great Ape Personality Inventory (GAPI)

The GAPI is a psychometric instrument to assess in captive Great Apes (bonobos,
chimpanzees, gorillas, and orangutans) personality traits that were derived with the
behavioral repertoire x environimental situations approach (see above, Uher 2008a, b).
it is available in two complementary formats that are useful for validation. The
behavior-descriptive verb form (GAPI-B) describes observable, trait-indicating
behaviors in circumscribed situations using verbs only. Food orientation, for exam-
ple, is described with “When there is food, Name is {often) quickly on the spot.”
Thirty-four items were constructed, of which ten are reversed in their meaning to
reduce the effects of response sets. The trait adjective form (GAPI-A) describes the
trait constructs with single trait adjectives in everyday language such as “Name is
(very) gluttonous.” None of the 17 items is reversed in meaning. English transla-
tions of the original Geérman items are provided in Tables 3.1 and 3.2,

Table 3.1 Great ape personality inventory — behavior-descriptive verb items (GAPL-B)*

Temporal
Personality trait  Ttems GAPI - behavior-descriptive Intexrater reliability reliability
constiuct verb items Code [CCt, ICCt, r
Apggressiveness Name (often) jumps at the grate AG2 - 0.86 078 0.99**+*
to humans or window when persons stay
in front of it
Name {often) spits or throws AG3 (.84 0.88 004+
objects from the enclosure
Name (often) tries to scratch AG4 092 .69 (.82%%+
persons.through the grate
Anxiousness When name is alone in a room AX?2 079 0.90 (0. 95%*%
hefshe {often) moves about
continuously, and sometimes
has diarchea
When one comes close {o the grate  AX3 0.06 .25 0.86%**
near to name, he/she (often)
shies away quickly
Arousability Prior to the feeding, name (often) AR2  -0.21 062 .59
maoves about a lot
When being fed, name (often) AR3  -0.17 082  [O2sex
makes many sounds
Curiosily Name (often) touches new objects, -CU2 0.76 0.60 0.9 #4»
such as enrichment items,
at great length
Confronted with novel food, name CU3 0.88 0.78 0.6]%*
{mostly) ignores i
Dristractibitity When name is busy with D12 0.78 0.73 0.72+%*

something, he/she (often)
disrupts hisfher activity as
saon as something else is
going on
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Table 3.1 (continued)

Temporal
Personality trait  Items GAP! - behavior-descriptive Interrater reliability reliability
construct verh items Code ICCr ICCt, r
Dominance in the group, name is {most often) DO2 0.96 085 058
the first to get 1o the food .
Name is (most often) the last DO3 0.98 0.82 D56 +*
to get-to the food
Food orientation ~ When there is food, name is Fm2 0.79 ~0.50 Q.60
(often) quickly on the spot
Between feeding times, one FM3 0.69 070 0.64**
(hardly ever} sees name eating,
Friendliness to When called, name (often) comes FR2 (.89 0.27 .20
humans 10 the grate closely .
(At times), name even allows FR3 0.84 0.43 (.38***
close contact with humans .
Friendliness to Name (often). grooms other group  FRS 0.69 0.82 0.90++%*
conspecifics members
Name bas (hardly ever) body FR6 0.71 0.86  (Q.BO***
contact with other group .
members
Friendliness to Name spends (a lot of) time CH2 0.75 0.96 0.9]%*x
youngsters with youngsters
Name (often) plays with CH3 0.57 049  O.89x**
youngsters
Gregariousness Name (often) withdraws from his/ GR2 0.94 090  0.89*#¥
her conspecifics in the indoor
or outdoor enclosure
Name sits together with hisfher GR3 093 089  (.88¥»
congpecifics (a lot)
Impulsiveness When he/she does not get his M2 0.04 042 D.68***
fher food immediately, name
{often) quickly knocks at the
grate or window .
Name (often) waits caimiy until iM3 028 0.68 O .BG»*#
it is his/her turn to get histher
food
Persistency With dealing with enrichment PE2 0.11 0.64  0.79%¥*
materials, name (often) gives
up easily
Name can keep him-fherself busy  PE3 0.41 056  0.94x%*
with something {for a long
time)
Physical activity  In the indoor or outdoor enclosure, AC2 0.93 093  0.98r++
name keeps waiking or
brachiating {most of the time} .
(Most of the time), name is AC3 0.96 .90 0.90x=**

sitting or lying

(continued)
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Table 3.1 (continued)

“Temporal
Persomality trait ~ Hems GAPY - behavior-descriptive Interrater reliability reliability
construct verb ttems Code 1CCt, ICCk, r
Playfulaess Name {(often) plays on hisfher PL2 0.76 0.42 0.Bg*F*+*
own with objects such as
enrichment items
Name (rarely) plays with PL3 0.82 0.77 0.7G%
adolescent or adult members
of the group

Sexual activity Name {often) establishes sexual §X2 0.77 0.96 0.90%*+
contact with his/her

conspecificy
Name (often) stimulates him-/ SX3 0.79 072 0.904%*
herself sexually
Vigilance Name (often) notices small viz o -0.69 0.17 0.85%++
changes in the cages or ~

enclosures quickly

2a§mAcmnzvimﬂn:mmmcoégim<G 10.3 ch@ Q.mu***
around him/her very closely : .

Mean 0.72 0.74 0.88

‘Note: these are translations of the original German items with which the presented data were col-
lected. The German items can be obtained from the author. Some items can be reversed in meaning
depending on whether they are used as agreement scales from (1) strongly disagree to (5) strongly
agree, for which the statements of frequency given in parenthesis should be included in the item text,
or as frequency scales from (1) kardly ever to (5) very often on items presented without the frequency
quantifying expressions provided in parentheses. Variable-oriented interrater reliability rated with the
great ape personality inventory (GAPI) - behavior-descriptive verb items (B) in test periods tandt,
was computed with JCC (3,k). It depicts reliability of the mean ratings on the basis of k=4-5 inde-
pendent raters per ape (Shrout and Fleiss 1979). For analyses of test-—retest reliability, the scores wete
aggregated over all raters within each rating period. Variable-oriented test—retest reliability of these
aggregated scores over the 5 weeks between rating periods t, and t, was computed with Pearson
correlation r. *“p<(.001, "p<0.01. Mean reliability scores across the 34 items were computed with
r-t0-Z transformation .

*For captive samples

Ten keepers rated the same 20 individuals studied behavioraily by Uher et al.
(2008) on a computer-based interface. On each format, they specified their level of
agreement with the statements given in the items on five-point Likert agreement scales
from (1) strongly disagree to (5) strongly agree. For this reason, the items contained
statements of frequency (such as “often” or “hardly” in GAPI-B) or of degree of inten-
sity (such as “very” in GAPI-A; given in parentheses in Tables 3.1 and 3.2).
Alternatively, ratings could be indicated on frequency scales from (1) hardly ever to
(5) very often on items presented without the frequency guantifying expressions
provided in parentheses. This could facilitate understanding of the items, but would
hinder inversions of itern meanings, thus increasing probabilities of response sets.

For comparisons among methods, ratings were scheduled to parallel the behavioral
data collection of the Uher et al. (2008) study. All individuals were rated twice by
four to five raters, with an interval of 5 weeks (for details see Uher and Asendorpf
2008). This design allowed analyses of interrater reliability for each data collection
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Table 3.2 Great ape personality inventory — trait adjective items (GAPI-A R

Interrater Temporal
Tteins GAPT — trait reliability reliability
Personality trait construct  adjective items Code ICCt ICCy, r
Aggressiveness to humans  To humans, name is (very)  AGI 090 061 O80***
aggressive
Anxiousness Name is (very) anxious AX1 073 073 (.81
Arousability Name 15 (quickly) excited AR! 082 080 0.89***
Curiosity Name is (very) curious Cul 047 074  0.87%F*
- Distractibility Name is (very) distractible DI 075 065 (0.80%#*
Dominance Name is (very) dominant DOt 097 094  098%**
Food orientation Name is (very) gluttonous FM1 0.86 0.83  083*=**
Friendliness to humans . To humans, rame is (very) FR1 (154 0.82  (.R0%**
friendly
Friendliness to To her conspecifics, name FR4 078 061 0934+
conspecifics is (very) friendly B
Friendliness to youngsters  To youngsters, name is CHI1 003 035 .67+
(very) fricndly .
Gregariousness Name is (very) gregarious GR1 0.80 (.88 (.91%+*
Impulsiveness Name is (very) impulsive . [MI 082 050 (Q.8]**
Pessistency ’ Narme is (very) persistent PEl 039 071 0.90%+
(such as with enrichment
materials)
Physical activity Name is physically {very) ACH 098 092 092+
active
Playfulness Name is (very) playful PL1 095 092 09]*++
Sexual activity Name is sexuoally (very) SX| 078 095  0.90%**
active
Vigilance i Name is (very) vigilant Vil -0.28 053 0.73%%*
Mean } ) 679 079 088

Note: these are transtations of the original German ilems with which the presented data were collected.
The German items can be obtained from the author. Variable-oriented interrater reliability rated
with the great ape personality inventory (GAPH ~ trait adjective items (A) in test periods t,and(,
was computed with /CC (3,%). Tt depicts reliability of the mean ratings on the basis of & =4—5 inde-
pendent raters per ape (Shrout and Fleiss 1979). For analyses of test-retest reliability, the scotes
were aggregated over all raters within each rating period. Variable-oriented test—retest reliability
of these aggregated scores over the 5 weeks between rating periods L, and [, was computed with
Pearson correlation r. *“p< (1001, “'p<0.01. Mean reliability scotes across the 17 items were
computed with r-to-Z transformation

“For captive samples

period, and analyses of test—retest reliability between periods. Interrater reliability
was substantial in both variable-oriented and individuval-oriented analyses. In the
first rating period, the mean vartable-oriented reliability among the k=45 indepen-
dent raters per ape as indicated by ICC(3,k) (Shrout and Fleiss 1979) was 0.72 for
behavior-descriptive verbs and 0.79 for trait adjectives. Mean individual-oriented
interrater agreement was ICC(3,k)=0.84 for behavior-descriptive verbs, and 0.85
for trait adjectives. Results on the item level are given in Tables 3.1 and 3.2 those on
the individual level are given in Table 3.3, separately for the two periods of data
collection.



Table 3.3 The subjects and individual-oriented analyses of interrater reliability, test—retest reliability, and validity of personality profiles rated with the

GAPI
Subjects Interrater reliability GAP/ Temporal reliability GAPT Validation
Behavior-descriptive  Trait-adjective  Behavior-descriptive Trait-adjective Cross-method coherence between
Species Name Age Sex verbitems B items A ~ vetb items B items A B-A E-B E-A
ICCt, Icce, ICG, Gy, r r r r r
Bonebo Joey 22 M Q.76 0.86 0.85 0.87  Q.BT**= 0.B5*x* 0.53* 0.60** 0.22
Kuono 8§ M 092 0.91 092 094  097*** 0.g7%* 0.34 (0.94%* 0.31
Limbuke 9 M 076 0.85 085 084  (.93%= 0,834k 0.55+ 0.40 -0.01
Ulindi 11 °F 0.87 0.80 0.86  0.80° 093w+ 0.92%*# 0.66% 0.49* 0.39
Yasa 7 F 0.68 0.77 0.88 089  (0.83w* 0.97%#4* 0.51* Q.70%* 0.28
Chimpanzee  Dorien 24 F 0.65 0.80 0.19 070 (.R3*+ 0.71%* 0.47 0.69** 0.35
Fraukje 28 F 0.76 0.82 086  0.80 (91 0.90%*+* 0.87%**  (Q.51* 034
Frodo 11 M 076 085 080 076 079+ 0.90*++ 0.28 061**  -003
Robert 29 M 085 0.82 0.76 084  (.89%** 0.00*+* 0.44% 0.62*%* 0.06
Sandra 11 F 0.70 0.82. 0.82 0.84  (.88%*+ 0.0k 0.70%* Q. 79%*= 0.54*
Gorilla Bebe 25 F 0.80 0.76 0.88 0.90 D89k (.02%** 0.62%* 0.51% 0.27
Gorgo 23 M 0.77 0.81 0.50 066  0.96%x 0.93%*x% 0.58* 0.74%* 022
N'diki 27 F 0.75 0.78 0.83 075  0.87*** 0.93+#* Q.62%* 0.28 0.46*
Ruby 7 F (.86 0.78 0.89 0.93 0.90*** 0.94%%* 0.31 0.73%* -0.06
Viringika 9 F 0.77 0.78 082 087  0.84%x= 0,91k 0.73%** 0.68%* 0.40
Orangutan Bimbo 24 M 084 0.84 087 085 (095** 0.91%** 0.63* 0.54* 0.05
Dokana 16 F 0.91 0.93 095 091  0.96%* 0.96%** 0.72%* 0.80** 0.77%*
Dunja 31 F 0.85 0.87 Q.37 0.89  0.95%%+ 0.96%¥* 0.34 0.58* . 0.13
Padana 7 F 0.86 087 084 088 0.93%x .89+ 0.47 046 0.48*%
Pini i6 F 0.90 0.89 083 085 095%*=* IR Vi 0.55* (.79 0.47¢
Mean 0.81 -0.84 0.83 0.85 0.91 0.92 0.57 0.67 0.30

Note: details on the subjects’ species, their age in years, and sex (F =female, M=male). Reliability of the individuals’ personality profiles rated with the great
ape personality inventory (GAPI) behavior-descriptive verb items (B) and trait adjective items (A} was computed with ICC (3,k) separately for the two non-
overlapping test periods t, and t,. It depicts reliability of the mean ratings on the basis of k=45 independent raters per ape {Shrout and Fleiss 1979). For analy-
ses of test—retest reliability, the scores were aggregated over all raters within each rating period. Individual-odented test—retest reliability of these aggregated
scores over the 5 weeks between rating periods t, and t, was computed with Pearson correlation r, ""p<0.001, "p<0.01. Coherence between the individuals’
personality profiles across 17 traits rated with the GAPI — behavior descriptive verb items (B), with the GAPI - trait adjective items (A), and with ethological
behavior measures (E) obtained from observations in 14 laboratory tests and group situations was computed with Pearson correlations . *'p<0.001, “p<0.01,
"p<0.05, °p<0.10. To further increase the reliability of the personality.profiles obtained with each method, they are based on data that were each aggregated
on the trait level across the two studied time periods spanning about 6 weeks. Corresponding data from varigble-oriented analyses are reported in Uher et al.
(2008), and Uher and Asendorpf (2008)

" RN[RLOSIA] UBIIN] WO UIBAT 34 UBD) IWYAL (SAIUWUg Hemmyuop ut ANeuosiag ¢

L9

99

»yn-r



68 1. Uher

Since ratings showed high interrater reliability, mean rating scores were calculated
across keepers within each rating period. Test-retest reliabilities between these
averaged ratings were substantial. Over 5 weeks, variable-oriented correlations
were r=0.88 for both behavior-descriptive verb and trait adjective items; individual-
oriented correlations were r=0.91 for behavior-descriptive verb and 0.92 for trait
adjective iterns. Results on the item level are given in Tables 3.1 and 3.2, and those
on the individual level are given in Table 3.3. Comparisons of test-retest reliability
scores between different personality measures showed that those obtained with ratings
were significantly higher than those obtained with ethological methods; the effect
sizes were large ranging from d=0.73 to 0.91 (Uher and Asendorpf 2008). These
results should be kept in mind when interpreting temporal reliability or temporil
stability of personality differences based on rating methods.

3.4.3 Validation in Personality Research

Personality measures must not only be reliable, they must also be valid. That 1s, it
must be shown that they measure what they are supposed to measure. Establishing
empirical validity is crucial for research on theoretical constructs such as personality
traits. The central concern is thus to link a theoretical concept with empirical findings.
This is the purpose of validation through nomological ‘networks. A nomological
network includes a theoretical framework that represents the basic features of the
trait construct in question, an empirical framework how this shall be measured, and
specification of the interrelationships among and between these two frameworks
(Cronbach and Meehl 1955). For example, if one is interested in curiosity, a weak
approach is to study it with only one method, whether by rating or by n&c_ow_na
measure. A stronger approach is to do both and to show coherence between the dif-
ferent measures of the consiruct of curiosity. Converging evidence from different
methods establishes a strong case of construct validation for the studied personality
construct (Cronbach 1988).

I illustrate the use of nomological networks with data from great apes. I ana-
lyzed the construct validity of personality traits derived with the behavioral reper-
toire x environmental situations approach in these species (Uher 2008a, b) with
three different assessment methods. That is, for each trait construct, I specified a
priori several ethological behavior measures (Uher et al. 2008), two behavior-
descriptive verb items, and one trait adjective item that theorétically should reflect
that construct well. These measures span a nomological network around each trait
construct. For most traits, the theoretical relations among these measures could be
substantiated empirically. The mean variable-oriented correlation across 17 trait
constructs between behavior-descriptive verb ratings and trait adjective ratings was
r=0.71; between behavior-descriptive verb ratings and composite ethological
behavior measures it was r=0.56; and between trait adjective ratings and compos-
ite ethological behavior measures it was r=0.35 (Uher and Asendorpf 2008). Mean

individual-oriented correlations across 20 individual personality profiles were
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Great Ape Personatity Inventory (GAP!)

Behavior- , Trait
descriptive . ‘Adjective
verb items &7 :m:._m
Individual
personality

57 profiles .30

Ethological cm:m&oq measures

Fig. 3.3 Individual-oriented coherence across 20 individuals (mean Pearson correlations r com-
puted with r-to-Z transformation) among individual personality profiles rated with the great ape
personality inventory (GAPI) — behavior-descriptive verbs (B and the GAPI - trait adjectives (A),
and measured with.ethological methods of behavior measurement (E) in & series of §4 laboratory
tests and group observations. To further increase the reliability of the persodality profiles obtained
with each method, they are based on data that were each aggregated on the trait level across the two
studied time periods spanning about 6 weeks. The ethologically measured behavior profiles ow four
individuals were incomplete since the subjects could not be tested in Sm laboratory

virtaally identical (Fig. 3.3). This established substantial evidence for the construct
validity of personality trait constructs derived with the behavioral repertoire x envi-
ronmental situations approach.

These studies are also useful to explain the processes of validating psychometric
instruments for personality ratings in nonhuman species. Standard inventories of
human personality are based on (1) a theoretical foundation. They are developed
using iterative procedures of empirical testing and statistical item selections. For the
resulting instruments, empirical evidence for sufficient (2) interrater agreement and
(3) test—retest reliability for each single item, (4) validity for each single personality
construct as well as their (5) empirical Enn_.no#m_m:q:m and factor structure are rou-
tinely shown in large samples, but these characteristics are generalty taken for granted
in later applications (Kline 2000). These standard criteria are documented in applica-
tion manuals together with (6) norm distributions for specific reference populations.

Surprisingly, these essential and well-established methodological foundations of
instrument development have received only very little attention in primate personal-
ity research. The GAPI is one of the first published primate personality inventories
for which the first four of these six essential standard steps of instrument develop-
ment have been accomplished. Except for top-down/etic approaches from rating
items .of the human. Five-Factor Model (King and Figueredo 1997, Weiss et al.
2006}, which are grounded in phylogenetic theory, to my knowledge, no other rating
list published to date for taxonomic personality research is based on a theoretical
foundation, Interrater reliability is almost always analyzed, but test-retest reliability
is rarely studied {for exceptions sce McGuire et al. 1994; Stevenson-Hinde et al.
1980; Uher and Asendorpf 2008).

First steps towards validation have already been made for some rating lists by
showing empirical relations to single behavior measures {McGuire et al. 1994,
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Capitanio 1999; Pederson et al. 2005; Kuhar et al. 2006). However, the behavior
measures were often selected without a priori specification of their theoretical rela-
tionships to the studied trait constructs. Many of these behaviors were selected from
ethograms that are used for research questions other than personality differences.
As already noted earlier, however, every behavior is not per se a useful measure of
personality. Since most of these studies failed to'analyze the test—restest reliability
of their behavioral measures, it remains unclear whether they are sufficiently aggre-
gated to represent in fact reliable personality measures. Unless test—restest reliability
is shown for behavioral measures, coherence with rating measures, and thus valida-
tion, may be compromised. This could explain why many studies show only low fo
moderate correlations between ratings and ethological behavior measures of nonhuman
primate personality. o

The use of nomological networks in the Uher and Asendorpf (2008) study, and
empirical test—restest reliability of ail obtained measures, that is of ethological per-
sonality measures and two kinds of personality rating measures, allow systematic
analyses of the validity of the GAPL Ttem analyses are important since it is the iterns
that activate the raters’ pertinent knowledge, that initiate their mental assessient
processes, and that provide the frameworks in which the raters can indicate their
resulting judgments (Funder 1999, Uher and Asendorpf 2008). Item analyses are
particularly relevant for inherently anthropocentric trait adjective items. Their usé for
personality ratings in humans is theoretically (Goldberg 1990) and empirically well
founded (Kenrick and Funder 1988), but evidence for their validity in nonhuman
species is rarely provided, despite their popularity. Yet without systematic validation,
the behaviors they actually refer to in particular species remain unciear as well as
what they are actually measuring {(Uher 20083, b; Uher and Asendorpf 2008),

Trait adjectives can have implicit connotations for raters that are not obvious
from their general meaning. For example, in great apes, “friendly to his/her conspe-
cifics” was surprisingly uncorrelated with both behavior-descriptive verb ratings
and ethological behavior measures of pgrooming and body contact. This finding
could indicate that keepers base their judgments of individuals as “friendly” not on
prosocial behaviors, such as grooming, but instead on low aggression, This would
have significant implications for predictions of behavior in particular situations,
such as in group introductions, because Jow aggressiveness may not necessarily
imply high prosociality. Differences in interpretation like these, which are neither
obvious nor intended, are obscured by items that complement trait adjectives with
“clarifying behavioral definitions” as frequently used for primate ratings, such as
defining “gentle” with “responds to others in an easy, kind manner” (Stevenson-
Hinde and Zunz 1978; McGuire et al. 1994; King and Figueredo 1997; Weiss et al.
2006). Separate analyses of trait adjectives, and their supposed behavioral definitions,
are thus important for validation (Uher and Asendorpf 2008),

Trait adjectives require large inferences from observable behavior, and may
therefore be prone to anthropomorphic interpretations of behavior. Behavior-
descriptive verb items, in contrast, are less inferential and less susceptible to biases
and subjectivity than trait adjective items since they require the raters to focus on
specific, perceivable behaviors. Validation analyses of the GAPI show that coherence
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with mn:o_ommnm_ behavioral measures of personality is substantially higher for
_i._mSo_..n_mmnzﬁmed verbs than for trait adjectives (see Fig. 3.3: Tables 3.1--3.3).
This may be because behavior-descriptive verbs are both behaviorally based,

- whereas trait adjectives as abstract personality descriptors may have broader predic-

tive ranges of -behaviors and situations. However, a study on human personality
could not clearly support the hypothesis that trait adjectives generally refer to more

“ exemplars than verbs (Borkenau and Miiller 1991). Rather, the relation between the

grammatical form of personality-descriptive categories and the number of their
exemplars was mediated by category breadth. If category breadth was held constant,
grammatical form correlated significantly with the rated trait prototypicality of their
exemplars. That is, verbs describe more accurately how - individuals are actually
behaving than adjectives (Borkenau and Miiller 199 1).

~ The empirical results presented in this chapter and in the Uher and Asendorpf
(2008) study square nicely with these findings. They underscore the particular util-
ity of non-trait-adjective rating methods, such as behavior-desériptive verb or act-
frequency ratings, which combine the greater accuracy of behavior prediction with

_the economy of rating-methods.

It is obvious that ratings constitute economic methods of personality assessment
(Vazire et al. 2007, Gosling 2008; Freeman et af. 2011), but they do so only if their
validity is evidenced empirically. As I have shown, psychometric validation requires
substantial empirical and statistical work that in nonhuman species ultimately includes
coherence with observable behavior. Thus initially, ratings are much more labor-
consuming methods of personality assessment than ethological methods, But as validated
psychometric instruments, they allow economic measurements of ..wo_.mosau.a_. For the
GAPI, four of six essential steps of standard instrument development have already been
accomplished. Further steps require empirical studies in larger samples to analyze the
species’ factor stroctures and their norm distributions: They could also include psycho-

‘ metric analyses of larger item pools for iterative processes of statistical itern selections.

Tn conclusion, there is no single method of personality assessment that is gener-
ally inferior or superior to others. The question of method selection should therefore
not be: polarized by premature recommendations (as in Vazire et al. 2007; Gosling
woowv Freeman et-al. 201 1) that obscure the &Eﬂ.m:w of assessment methods and the
important functions this very diversity serves for construct validation, Instead, the
advamtages and disadvantages of the different methods of measurement should be
weighed selectively for their relevance to the particular research questions at hand

{(Uher 2008a, b).

3.4.4  Establishing Comparability of Trait Constructs
Across Populations

Populations, such as species, can also show population-specific behaviors that
are not shown in other populations. This must be considered when personality vari-
ation 1s compared among populations. Cross-population COmparisons presuppose
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comparability of trait constructs even if they are measured with different behaviors.
A first step is analysis of functional equivalence of behaviors used to measure a trait
construct (Mehta and Gosling 2008). Comparability analyses of meaning and
functions of behaviors have been established in ethology and rely on fine-grained
contextual prepost analyses of behavioral sequences {Preuschoft 1992; Preuschoft
and van Hooff 1995).

Yet functional equivalence of behavioral measures alone is insufficient to con-
clude that personality constructs are comparable across populations. Personality
variation can be compared only on the construct level, not on the level of single
measures (Uher 2008b); comparability of trait constructs therefore has to be estab-
lished empirically as structural equivalence. Methodologies for statistical compari-
son of factorial structures of functionally equivalent, yet nonidentical trait measures
across different population levels have been established in cross-cultural research
(Vijver and Poortinga 2002). They can be generalized to other population compari-
sons such as among species (for details see Uher 2008b).

Since all ratings necessarily rely on human language, researchers using trait
adjective ratings are tempied to assume that identical items also imply comparabil-
ity across the different species to which they are applied (Weiss and Adams. 2008).
But because trait adjectives can have fairly different implicit connotations in other
species, their “functional” equivalence has to be established first through empirical
convergence with behavioral measures. That factorial structures of personality con-
structs obtained with identical items can differ among: species has already been
shown descriptively (King and Figueredo 1997; Weiss et al. 2006). But so far, struc-
tural equivalence of such factors has been analyzed statistically only between two
different populations of captive chimpanzees (Weiss et al. 2007); statistical analyses
of their structural equivalence or nonequivalence across species are still pending.

3.5 Conclusions

Human personality psychology provides a rich and solid foundation of theoretical
concepts, methodological approaches, and methods of assessment with unquestion-
able suitability for nonhuman primate personality research. Many concepts and
methodologies for within-population research are directly applicable to nonhuman
primates. Those established for cross-cultural comparisons of human population can
be generalized systematically to comparisons of nonhuman populations including
species. There is much for us to learn from human personality psychology; its knowl-
edge and experiences in solving many puzzling research issues can give nonhuman

_personality research a competitive edge to head for new advances in the near future.
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