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Personality Dimensions in Spotted Hyenas (Crocuta crocuta)

Samuel D. Gosling
University of California, Berkeley

Personality ratings of 34 spotted hyenas (Crocuta crocuta) were made by 4 observers who
knew the animals well. Analyses suggest that (a) hyena personality traits were rated with
generally high reliability; (b) 5 broad dimensions (Assertiveness, Excitability, Human-
Directed Agreeableness, Sociability, and Curiosity) captured about 75% of the total variance;
(c) this dimensional structure could not be explained in terms of dominance status, sex, age, or
appearance; and (d) as expected, female hyenas were more assertive than male hyenas.
Comparisons with previous research provide evidence for the cross-species generality of
Excitability, Sociability, and especially Assertiveness. Discussion focuses on methodological
issues in research on animal personality and on the potential contributions this research can
make for understanding the biological and environmental bases of personality.

In 1950, Beach lamented the high proportion of animal
studies that were performed on the albino rat, and he urged
researchers to diversify the range of species they studied. In
research on animal personality and temperament, Beach’s
recommendation was apparently heeded. Over the past 20
years, there has been a steady increase in published findings.
A reasonably wide variety of species has been studied:
octopuses (Mather & Anderson, 1993), snakes (Herzog &
Burghardt, 1988), fish (Francis, 1990; Wilson, Coleman,
Clark, & Biederman, 1993), rats (Garcia-Sevilla, 1984),
mice (Whitney, 1970), cats (Feaver, Mendl, & Bateson,
1986), dogs {Hart & Miller, 1985), wolves {(MacDonald,
1983), pigs (Forkman, Furuhaug, & Jensen, 1995), goats
(Lyons, Price, & Moberg, 1988), primates (Bolig, Price,
O'Neill, & Suomi, 1992; Buirski, Kellerman, Plutchik,
Weininger, & Buirski, 1973; Byme & Suomi, 1995; Caine,
Earle, & Reite, 1983; Gold & Maple, 1994; King &
Figueredo, 1997; McGuire, Raleigh, & Pollack, 1994; Nash
& Chamove, 1981; Watson & Ward, 1996), and many others
(see Gosling, 1998, for a comprehensive review). These
studies typically aim to identify the major dimensions
underlying personality descriptions of the target species. For
example, in a seminal study, Stevenson-Hinde, Stillwell-
Barnes, and Zunz (1980b) used two observers to obtain
personality ratings of 46 captive rhesus monkeys and found
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three major dimensions of personality: Confidence, Excitabil-
ity, and Sociability.

The above list of animal studies is based on a rather broad
definition of personality. In both the human and animal
domains, the distinction between personality and tempera-
ment is often blurred. Moreover, some of the studies
mentioned above refer to little more than individual differ-
ences in specific behaviors during a single testing situation.
A more satisfactory definition of personality refers to an
individual’s distinctive pattern of behavior that is consistent
across time and situations (Pervin & John, 1997),

The present study aims to contribute to the corpus of
animal personality research by providing an analysis of the
personality attributes of spotted hyenas (Crocuta crocuta), a
previously unstudied species with a particularly interesting
social structure. My main goal was fo examine the major
dimensions underlying individual differences in hyena per-
sonality. I also explored whether these dimensions could be
artifactual, reflecting nonpersonality characteristics, such as
sex, age, appearance, and dominance status. In addition, to
test whether the personality dimensions identified in this
research are unique to hyenas, T compared findings from this
study with those from three previous studies of animal
personality.

Using Personality Traits to Describe Animals

Personality traits can be thought of as aggregated sum-
mary trends in behavior (Buss & Craik, 1983), capturing an
individual’s characteristic patterns of behavior that persist
across time and situations. Moreover, personality traits
summarize behavior at a psychologically meaningful level
(Funder & Colvin, 1991). That is, the various specific
behaviors that are subsumed by a trait form a functionally
coherent category; the behaviors of “biting people” and
“scratching people” are both subsumed under the same term
(aggressive) because, for most purposes, they can be treated
as equivalent. But, at what level of specificity should
researchers assess individual differences within a species of
nonhuman animals? Does it make sense to focus on specific
behaviors (e.g., bit another individual"), or should research-
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ers aggregate these behaviors into broader categories (e.g.,
“aggressive”)?

To avoid anthropomorphizing the animal subjects, early
studies of individual differences often focused on specific
behaviors rather than on broader personality traits. For
example, the Yerkes Primate Laboratories (Orange Park,
Florida; now located in Atlanta, Georgia) implemented a
behavioral recording system in which specific behavioral
acts of chimpanzees were recorded (Hebb, 1946). After 2
years, however, it became clear that the behavioral recording
system was incapable of capturing distinctions that were
important for describing interactions with chimpanzees. For
example, researchers found that it was more useful to know
whether a particular chimpanzee was ““aggressive” before
going into its cage than it was to be presented with a series of
detailed behavioral recordings. In other words, the broader
trait terms summarized the behavioral history of animals in
an efficient and meaningful way (Hampson, John, & Gold-
berg, 1986).

Therefore, the present study aimed to test whether indi-
vidual hyenas can be reliably described at the level of
personality traits. If personality-trait ratings of individual
hyenas are found to show high interrater reliabilities, it can
be concluded that observers are able to consensually discrimi-
nate among individual animals on these traits, thereby
suggesting that personality traits can be meaningfully ap-
plied to hyenas.

Hyena Social Structure

Spotted hyenas (Crocuta crocuta) are natives of the
Central and Southern African savanna. They hunt commu-
nally and live in relatively stable clans that are dominated by
an alpha female (Frank, 1986). Dominance rank, which is
transmitted through a matrilineal system, plays a crucial role
in the life of every member of a hyena clan. For example,
dominant females and their young have priority access to
food in the highly competitive feeding situations (Frank,
1986).

But is dominance the only major dimension differentiat-
ing one hyena from another? Research on primates suggests
that there is meaningful personality variance beyond the
dominance dimension. In their study of dominance in
stumptailed macaques, Nash and Chamove (1981) con-
cluded, “It is clear from the results that some of the
behaviours which initially seemed to be correlated with
dominance are a function of the personality of the individual
in that dominance position and not of dominance per se” (p.
91). Similarly, on the basis of his research on olive baboons,
Sapolsky (1990) suggested, “Social primates do not merely
come in two flavors—dominant or subordinate--nor can
they be reduced to a simple rank. These complex individuals
differ in their behavioral traits” (p. 872). In the present
study, I tested whether one dimension of dominance ac-
counts for all the variance in hyena personality ratings or
whether there are other dimensions of personality that
reliably differentiate individual hyenas.

Sex differences—both physical and behavioral-—are strik-
ing among spotted hyenas. I therefore expected that some of

the personality ratings would show sex differences. They
should be particularly large on traits conceptually related to
dominance status (e.g., assertiveness); that is, female hyenas
should be rated as more assertive than male hyenas.
Moreover, personality traits that refer to how animals
respond to dominance-related incidents may also show sex
differences. For example, males must constantly avoid being
pushed around by the dominant females and may therefore
behave more fearfully than females that are subjected to less
physical threat than males. If sex differences are found in
hyena personality, the important question then becomes
whether sex differences account for all of the variance in the
personality ratings.

Previous research on consistency and change in animal
personality has shown that some traits are more stable over
time than others (Stevenson-Hinde, Stillwell-Bamnes, &
Zunz, 1980a, 1980b; Suomi, 1991; Suomi, Novak, & Well,
1996). For example, Suomi et al. (1996) examined behav-
ioral consistency and change in a colony of adult rhesus
monkeys. Over the course of 15 years, Suomi et al. found
evidence for both consistency (e.g., in social sex behavior)
and change (e.g., in agonistic activity}, implying that age
may be an important factor in personality. I therefore
examined the relation between hyena personality and age to
see how much personality differences can be explained by
age differences.

Finally, research on humans has shown that ratings of
personality can be influenced by physical appearance of the
target being rated. For example, attractive individuals are
often assumed to have more socially desirable personality
traits than less attractive individuals (e.g., Berry & Finch
Wero, 1993; Feingold, 1992; Robins, Gosling, & Donahue,
in press). Therefore, in addition to the personality ratings, 1
also obtained ratings of each hyena’s physical appearance.

Method

Selection of Traits and Item Generation

The item-generation procedure consisted of three steps. The goal
of Step 1 was to generate a comprehensive pool of behavioral traits
from which a final pool could be selected for the rating study. Traits
were obtained from three sources: previous research on animal
personality, previous research on human personality, and expert
nominations. Three experts, with an average of 9.3 years experi-
ence of working with hyenas, reviewed a list of 42 traits that had
been used in previous research on animal personality. The experts
selected those traits that they believed could be applied to
individual differences in hyenas. They repeated this procedure for a
list of 40 personality traits representative of the human personality
domain (Saucier, 1994). Finaily, they generated an additional set of
traits to capture those hyena behaviors that were not already
captured by the trait terms from the animal and human domains,
Overall, Step 1 generated a total of 60 potential traits.

The goal of Step 2 was to reduce the pool of terms to a smaller,
more manageable set of items. Two experts (one of whom had
participated in Step 1) read through the list of potential traits with
the aim of reducing redundancy. Where two or more items seemed
have a very similar meaning in the context of hyena behavior, they
were combined. For example, the traits fearful and apprehensive
were judged not different erough to include as separate items.
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Traits were retained if (a) they appeared to identify an important
area of hyena behavior (e.p.. persistent and scapegoating) or (b)
they permitted theoretically interesting comparisons with research
on the personality of other species, resulting in a reduced list of 44
personality traits. This reduced list was again reviewed by two
experts (who had participated in Step 1) who modified the
descriptions as they saw fit and ensured that the full domain of
hyena functioning was captured.

The goal of Step 3 was to define the traits operationally in terms
of species-specific behavior. The three experts and three of the four
observers consensually defined each trait in terms of hyena
behavior. The final list of 44 traits and their definitions is given in
the Appendix. These traits refer to the general behavior of hyenas
(38 traits) and how they interact with humans (6 traits). Also
included in the Appendix are two traits that refer to the dominance
status of the hyenas (dominant and submissive)} and three that
assess their appearance (attractive, clean, and scruffy).

Subjects

Subjects were 20 female and 14 male spoited hyenas (Crocuta
crocuta) housed socially in groups of between 2 and 5 animals at
the Field Station for Behavioral Research at the University of
California, Berkeley, campus. Of the 34 hyenas, 3 females were
ovariectomized, 1 male was castrated, and 4 females and 3 males
had been treated with antiandrogens. The mean age of the animals
was 6.9 years, ranging from 1.2 years to 11.9 years, Males reach
puberty between 18 and 24 months, and females reach puberty
between 30 and 36 months. Thus, all except 4 of the animals were
postpubital at the time the personality ratings were made. Further
details of the colony can be found in Glickman et al. (1997) and
Pederson, Glickman, Frank, and Beach (1990).

Personality Ratings

Across four species of primates, Martau, Caine, and Candland
(1985) showed that high levels of interrater reliability can be
obtained for personality ratings when the observers are familiar
with the animals being rated (also see Feaver et al., 1986).
Therefore, four observers, each of whom knew the hyenas well
{mean acquaintance = 6.3 years), rated all 34 individuals in the
colony. Before rating the hyenas, the observers clarified their
understanding of the traits as defined in the present research and
practiced using the rating scales by describing two dogs with which
the observers were familiar. This allowed the observers to familiar-
ize themselves with the rating-scale format and to practice applying
the personality traits to individual animals.

The observers made their hyena ratings independently and were
instructed not to discuss their ratings or the personality characteris-
tics of the animals for the duration of the study. They were asked to
base their ratings on the full length of their acquaintance with the
hyenas. All ratings were completed over a 26-week period; each
observer rated the hyenas in a different random order. Ratings were
made on a 5-point scale ranging from extremely uncharacteristic
(1) to extremely characteristic (5).! Observers were encouraged to
use the full range of the scale where such a range could be
meaningfully applied to the animals.

_ Results

Reliability of Observers’ Ratings of Hyena
Personality

To evaluate the reliability of the personality ratings by the
four observers, I computed coefficient alpha reliabilities for

each trait across the 34 hyenas, treating the four observers as
four independent observations. The reliabilities of their
composite are shown in parentheses next to the trait labels in
Table 1. The median alpha reliability was .71, ranging froma
high of .90 for aggressive to a low of .05 for curicus. These
values are at least as high as those found for single-item
ratings of humans (e.g., Gosling, John, Craik, & Robins,
1998, Table 3; John & Robins, 1993). The few items that had
low reliabilities also had relatively low standard deviations,
suggesting that the lack of reliability in the observers’ ratings
was due to restriction of range. Overall, however, the
substantial interjudge reliability suggests that the observers
were able to apply these personality traits consensually to
the hyenas. In research on human personality, consensus on
observer ratings is often considered to be the sine qua non of
personality traits (McCrae, 1982; Wiggins, 1973).

Factor Structure

To identify the major dimensions in the ratings of the 44
personality traits, I conducted principal-components analy-
ses on the composite observer ratings. The analyses were
exploratory, and I made no specific predictions concerning
the number of factors that would emerge. Determining the
number of factors to retain is of utmost importance in such
exploratory analyses because underextraction or overextrac-
tion may distort subsequent findings (Zwick & Velicer,
1986). I therefore used multiple converging criteria to decide
on the appropriate number of factors to retain: scree test
(Cattell, 1966), parallel analyses of Monte Carlo simulations
(Hom, 1965), and the interpretability of the solutions (see
Zwick & Velicer, 1986). The scree test is based on a plot of
the eigenvalues of the factors; only those factors that are
above a noticeable break or “elbow” in the line joining the
eigenvalues are retained. Parallel analyses of Monte Carlo
simulations provide a comparison standard in terms of the
eigenvalues to be expected from purely random data with no
underlying structure; here one retains only those observed
factors that have eigenvalues greater than their randomly
derived counterparts, Following these criteria, a five-factor
solution was retained, which accounted for a total of 77% of
the variance.

In accord with Pedhazur and Schmelkin (1991), both
orthogonal (varimax) and oblique (oblimin) rotations were
initially performed. However, the two solutions were very
similar, and the mean correlation among the oblique factors

! McGuire et al. (1994) used a partially forced ranking procedure
in which the observers were instructed to make their ratings
conform to a normal distribution. Such partially forced rankings
may be vseful for increasing variance. However, the present study
adopted a free-rating procedure because there was no a priori
reason to believe that the hyenas were distributed normally within
each trait.
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Table 1
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Factor Loadings of the 44 Hyena Personality Traits on Five Varimax-Rotated Principal Components

Trait labels Human-Directed
(reliability Assertiveness Excitability Agreeableness Sociability Curiosity
Assertive (.79) 0.95 —0.08 -0.14 -0.01 —0.01
Argumentative (.84) 093 0.13 —-0.10 —0.02 —0.17
Aggressive (.90) 0.90 0.11 -0.22 0.03 ~-0.15
Bold (.81) 0.88 —0.32 0.08 0.11 0.05
Confident (.84) 0.88 -0.25 0.00 0.01 0.13
Persistent (.74) 0.84 0.07 —0.03 0.08 0.38
Fearful (.77) —0.80 0.34 —0.31 -0.14 -0.08
Jealous (.71) 0.79 0.41 0.15 0.09 -0.09
Strong {.75) 0.77 —-0.08 0.05 0.21 0.34
Trritable (.66) 0.74 0.19 —0.39 —0.27 -0.27
Greedy (.85) 0.69 0.27 0.20 0.00 0.19
Careful (.25) —0.66 -0.25 -0.17 0.29 -0.30
Scapegoating (.76) 0.65 0.25 -0.27 —0.08 -0.23
Opportunistic {.60) 0.62 —0.06 031 0.18 0.52
Friendly (.67) -0.57 -0.32 041 0.38 0.27
Vigilant (.60) 0.05 0.38 0.9 0.15 0.07
Excitable (.65) 0.34 0.87 -0.09 0.03 0.08
High Strung (.84) -0.23 0.34 —0.27 —-0.23 0.08
Slow (.75) 0.06 -0.82 0.24 -0.01 =017
Calm (.64) ~0.01 -0.82 0.06 0.36 0.20
Active (.83) 0.03 0.81 -021 0.10 0.28
Lazy (.75) 0.00 —0.75 0.25 -0.18 -030
Vocal (.65) 0.16 0.73 046 0.09 0.13
Nervous ((78) —-0.44 0.71 —0.34 -0.15 -0.06
Moody (.62) 0.27 0.67 ~0.41 -0.17 =025
Nurturant {.71) 0.01 —0.52 0.11 0.23 0.50
Eccentric {.70) 0.15 0.50 045 0.24 0.17
Testing—-H (.66) 0.22 0.21 -0.83 -0.01 0.11
Social-H (.77) 0.04 0.01 0.81 047 0.04
Tame-H (.71) -0.12 —0.37 0.78 0.22 —0.10
Warm-~H (.78) -0.08 —0.11 0.75 0.50 0.05
Obedient-H (.79) 0.26 0.08 0.75 -0.12 0.40
Deceitful-H (.65) 0.18 0.36 —0.69 —0.18 0.00
Flexible (.68) 0.28 —0.20 0.68 —0.02 044
Warm (.70) —-0.08 0.09 0.16 0.36 0.15
Affiliative (.73) 0.15 0.16 0.19 0.86 0.03
Sociable (.57) 0.18 -0.10 —0.04 0.85 0.20
Cold (.58) 0.14 0.10 —0.45 -0.79 —0.06
Exploratory (.19) 0.09 0.23 0.17 0.00 0.79
Impulsive (.37) 0.13 0.31 —0.29 0.06 0.73
Curious (.05) 0.07 0.22 0.44 0.02 0.61
Imaginative (.72) 0.00 —0.13 0.29 034 0.52
Playful (.74) —0.13 0.12 —-0.08 0.14 0.51
Intelligent (.65) 022 -0.19 0.35 032 0.37
Note. The highest factor loading of each trait is listed in boldface type. Suffix “~H" denotes traits specifically referring to human-hyena

interactions.

#Reliability of the aggregate of the four observers is expressed in terms of Cronbach’s (1951) coefficient alpha.

was low {r = .13), suggesting that the orthogonal solution
offered a good fit for these data.? The varimax-rotated factor
loadings are shown in Table 1. To find consensual labels, 1
asked five experts to examine the factor structure and to
generate labels for the factors. The labels that showed most
agreement were Dominance, Excitability, Human-Directed
Agreeableness, Sociability, and Curiosity. However, the first
personality dimension was named ‘““Assertiveness™ to avoid
confusing it with status in the dominance hierarchy. As in

most factor-analytic research, these broad labels inevitably
fail to capture some of the facets that make up the

? A quartimax rotation is preferable for data structures in which a
general factor is expected (Stewart, 1981). Given the overarching
importance of dominance for hyenas, a quartimax rotation was also
performed. However, the quartimax rotation yielded results that
were essentially the seme as the varimax rotation, and I therefore
report findings from the more widely used varimax rotation.
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Table 2
Intercorrelations Among Personality Factor Scales, Dominance, Sex, Age, and Appearance
Personality scales
Variable 1 2 4 5 6 7 8 9
Personality scales
1. Assertiveness (.95)
2. Excitability .06 {.93)
3. Human-Directed Agreeableness -.03 -.32 (.90)
4. Sociability .04 —.06 A2* (.92)
5. Curiosity A1 12 A0 .34 71
6. Dominance rank 84% 02 -.19 —-.04 -.16 (.94)
7. Sex .60* -.26 .02 .05 04 59* (—)
8. Ape —-.02 15 -15 -22 -~.12 —.07 =
9, Appearance 07 -.34 20 - 21 16 —.65* (.83}
Note. Scale reliabilities (Cronbach’s coefficient alpha) are shown in parentheses on the diagonal. Dashes indicate single items for which
reliability could not be computed.
*p < 05,

dimensions and should thus be used only as a guide to the
content of each dimension (John, 1990).

Interpretation of the Factor Structure: Dominance
Hierarchy, Sex, Age, and Appearance

Should these five factors be interpreted as reflecting
individual differences in hyena personality, or might they
reflect nonpersonality differences among the animals? I
examined four alternative explanations: differences in domi-
nance status, s¢x, age, and appearance.

Dominance. What if dominance is the one overwhelm-
ing influence in hyena social life that underlies all of the
meaningful distinctions observers make in their personality
ratings? That is, the personality ratings made by the observ-
ers may amount to little more than elaborate ratings of
dominance. To test this idea, I created unit-weighted scales
to measure each of the five varimax factors; as one would
expect, the alphas of the resulting scales were substantial,
with a mean of .90 (see Table 2). Next, I computed an index
of dominance status (x = .94} by combining a measure of
dominance rank {(derived from each animal’s rank in the
dominance hierarchy of the group in which it lives) with the
two observer ratings related to dominance: dominant and
submissive (reverse scored). Then I correlated each of the
five scale scores with the dominance index across hyenas. As
shown in Table 2, the index of dominance status correlated
substantially with the Assertiveness scale (r = .84, p < .01)
but was not correlated with the other four scales.

In general, the correlations among the five hyena person-
ality scales were Jow (mean » = .18) and similar in magni-
tude to the interscale correlations found in research on
human personality (e.g., Goldberg, 1992), suggesting that in
general, the five hyena dimensions were fairly independent.
Note, however, the correlation of .42 between Human-
Directed Agreeableness and Sociability. This correlation
suggests that these two dimensions are related in that they
both refer to a friendly and warm interaction style, one with
humans and the other with hyenas. Nonetheless, the correla-

tion is of moderate size, suggesting that the two dimensions
are conceptually and empirically distinct.

Sex differences. Given the substantial sex differences in
spotted hyenas, perhaps the observers’ personality ratings
merely reflect sex differences in the animals. To test this
explanation, I computed the point-biserial correlation be-
tween sex and the five scales (see Table 2). Only the
Assertiveness factor was significantly related to sex, and the
same pattern of results replicated when I exciuded the 11
animals that had been castrated, ovariectomized, or treated
with antiandrogens. As expected, female hyenas were more
assertive than male hyenas (r = .60), a rather large effect
size (Cohen’s d = 1.46).

To provide more descriptive detail, Table 3 shows the
significant sex differences at the level of the individual
traits.> Note that Table 3 shows that 10 of the 12 traits
showing sex differences loaded primarily on the Assertive-
ness factor; the remaining two (nervous and high strung)
came from the Excitability factor. In sum, the major
difference between male and female hyenas was in terms of
Assertiveness.

To further ensure that the structural findings could not be
atiributed to sex differences, I performed a second set of
analyses in which I first controlled for sex differences in the
trait ratings using multiple regression (i.e., predicting the
aggregated trait ratings from sex and retaining the standard-
ized residuals). I then performed a principal-components
analysis on these sex-residualized ratings. Again, five factors
emerged, and their definition was almost identical to the
original analysis. In particular, the factor scores from the
residual analysis correlated almost perfectly with the factor
scores from the original analysis (mean r = .99), and 43 of
the 44 traits had their strongest loading on the same factor in
both analyses.® In short, these findings show that the

3 A table showing the means, standard deviations, and sex
differences for all 44 traits is available from the author.

* The one exception was nurturant, which loaded strongly on
Excitability and Curiosity in both analyses.
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Table 3
Sex Differences for Individual Traits: Means

GOSLING

and Standard Deviations for Female

and Male Hyenas and Standardized Effect Size

al
Primary factor Female Male Effect
Trait loading M SD M SD size {(d)
Females rated significantly higher than males
Confident Assertiveness 39 0.58 2.5 0.71 2.1
Boid Assertiveness 3.7 0.62 24 0.73 19
Assertive Assertiveness 3.3 0.65 22 0.73 1.6
Argumentative Assertiveness 33 0.81 22 0.73 15
Aggressive Assertiveness 34 1.01 2.1 0.87 14
Strong Assertiveness 34 0.63 2.6 0.63 1.3
Persistent Assertiveness 35 0.46 2.8 (.85 1.1
Irritable Assertiveness 24 0.63 1.9 0.48 1.0
Males rated significantly higher than females
Fearful Assertiveness 2.2 0.70 34 0.74 -1.6
Nervous Excitability 24 071 3.3 0.69 -1.3
Careful Assertiveness 34 0.37 3.8 0.34 -1.0
High strung Excitability 2.7 0.83 33 0.69 -0.9

Note.

Traits are ordered in terms of descending magnitude of effect size, which is shown in terms of

standardized mean differences (Cohen’s d). Traits were rated on a 5-point scale ranging from 1
(extremely uncharacteristic) to 5 (extremely characteristic).

structural findings cannot be explained in terms of sex
differences.

In conclusion, all sex differences were consistent with the
matriarchal dominance hierarchy characteristic of spotted
hyenas. However, the variability in hyena personality cannot
be explained in terms of sex differences. The majority of the
traits (32 of 44) and factors (4 of 5) did not show sex
differences, suggesting that considerable variability in these
traits exists independent of sex.

Age. Personality change over the life course has been
documented in both humans (e.g., Helson & Roberts, 1994)
and animals (e.g., Suomi et al., 1996). Thus, differences in
rated personality may reflect differences between younger
and older animals. To test this idea, I correlated the five
personality scales with the age of the animals when they
were rated. As shown in Table 2, none of the scales
correlated significantly with age. Because all but 4 of the
animals studied were postpubital, a more focused compari-
son between prepubital and postpubital animals could not be
made. Although I could not test for personality differences
associated with puberty, I found no evidence for systematic
personality differences over the course of adult life.

Appearance. The observers may have been influenced
by the appearance of the animals, perhaps giving a generally
positive personality prefile to clean, attractive-looking ani-
mals and a generally negative profile to scruffy, unattractive
animals. To examine whether the observers’ personality
ratings were driven by the appearance of the individual
hyenas, I created an Appearance scale (¢ = .83) from the
three physical appearance items: attractive, clean, and
scruffy (reverse scored). As shown in Table 2, the Appear-
ance scale did not correlate significantly with any of the
factor-based personality scales, suggesting that the personal-
ity ratings did not depend on physical characteristics of the
hyenas.

Discussion
Cross-Species Comparison of Factor Structures

The present analyses of the hyena personality ratings
suggested that the five-factor solution was the most appropri-
ate and interpretable solution, accounting for 77% of the
variation in the ratings. How does this factor structure
compare with analyses of personality ratings in other
species?

To facilitate such comparisons, I had included several of
the traits used by Stevenson-Hinde and Zunz (1978) and a
number of subsequent researchers (Bolig et al., 1992; Caine
et al., 1983; Gold & Maple, 1994). This allowed me to
compare the present findings with the other studies that had
used this common set of traits. Thus, I compared the five
hyena factors with the three rhesus monkey factors found by
Stevenson-Hinde and Zunz (1978; see also Stevenson-Hinde
et al., 1980b), the four rhesus monkey factors found by Bolig
et al. (1992), and the four gorilla factors found by Goid and
Maple (1994). For the quantitative comparison of hyena and
primate factors, I computed scale scares for the hyena
subjects in the present study using the factor definitions for
these three sets of primate factors and recompuied the hyena
factor-based scale scores excluding all items overlapping
with the primate scales. In other words, the primate-based
scales were computed from the iterns common to the primate
studies and the present hyena study, and the hyena-based
scales were computed from the items unique to the present
hyena study. Thus, the recomputed hyena scales consisted of
fewer items than the original scales, but scale reliabilities
were still substantial (median a = .89).

The reliabilities of the primate-based scales in the present
sample provide an initial gauge of how well these (often
short) scales reflect dimensions of individual differences that
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cohere in hyenas. Not surprisingly, the primate-based scales
had lower reliabilities (median « = .76) than the hyena-
based scales. Nonetheless, of the 10 primate-based scales for
which reliability could be computed, 6 had alphas exceeding
.70, suggesting that some of the traits covaried in similar
‘ways in primates and hyenas.’ The 6 most reliable scales
were those based on Stevenson-Hinde and Zunz's (1978)
Confidence (o = .89) and Excitability (e = .80) factors,
Bolig et al.’s (1992) Responsiveness (o = .78) and Aggres-
siveness (a = .92) factors, and Gold and Maple’s (1994)
Dominance (o = .78) and Understanding (o = .73) factors.

Next, I correlated the primate-based scales with the
recomputed hyena-based scales and found a number of
cross-species similarities. First, the hyena-based Assertive-
ness scale correlated .85 with Stevenson-Hinde and Zunz’s
(1978) Confidence scale, .86 with Bolig et al.’s (1992)
Aggressiveness scale, and .94 with Gold and Maple’s (1994)
Dominance scale. Second, the hyena Excitability scale
correlated .90 with Stevenson-Hinde and Zunz’s Excitability
scale but appeared to represent blends of Bolig et al.’s
Responsiveness and Exuberance scales and of Gold and
Maple’s Extroversion, Fearfulness, and Understanding scales.
Third, Stevenson-Hinde and Zunz's Sociability scale seems
to combine elements of the hyena Sociability scale (r = .62)
and Curiosity scale (r = .60); moreover, the hyena Sociabil-
ity scale correlated —.82 with the single item, Solitary, that
constitutes Bolig et al.’s fourth factor. Together, these
correlations snggested that Assertiveness—Dominance is a
robust construct, appearing in some form in all four studies,
and that elements of Excitability and Sociability also enjoy a
degree of cross-species generality.

Finally, the hyena Human-Directed Agreeableness scale
did not carrelate highly with any of the dimensions found in
previous primate research, a finding prebably due to the fact
that the primate studies did not include items to tap this
dimension. What is the relevance of the Human-Directed
Agreeableness dimension? Is it only relevant to captive
animals, or is it related to some aspect of hyena behavior in
the wild? One possibility is that this dimension refers to a
hyena’s level of sensitivity to the social environment—the
ability to detect each individual’s position in the dominance
hierarchy and to be agreeable toward relatively dominant
individuals. Perhaps in captive populations in which humans
make up part of the social environment and are, in some
sense, relatively dominant, it is the socially sensitive animals
that are agreeable toward humans. If so, individual differ-
ences in Human-Directed Agreeableness may be manifesta-
tions of individual differences in the more general domain of
social sensitivity. Social carnivores, which are well-known
for their ability to form relationships with humans (Fentress,
1992; Ginsburg & Hiestand, 1992), may be an interesting
group in which to test this hypothesis further.

One may also ask how this study’s hyena dimensions
relate to the Shy—-Bold dimension studied in a number of
other species (Wiison, Clark, Coleman, & Dearstyne,
1994). Unfortunately, the present data do not permit a
quantitative comparison of the hyena dimensions with the
Shy-Bold dimension. However, one can get a rough idea of
the relation among the dimensions by inspecting the items

that load on each of the hyena factors. The Shy-Bold
dimension has been characterized as consisting of various
facets reflecting an individual’s level of boldness, anxiety or
calmness, and degree to which it will take risks or explore
new environments (Wilson et al., 1994). These facets are
conceptually related to traits loading on the hyena dimen-
sions of Assertiveness (e.g., bold, confident, fearful), Excit-
ability (e.g., high-strung, nervous, calm), and Curiosity (e.g.,
curious, exploratory). To test the possibility that these three
hyena dimensions were actually facets of one higher order
Shy—Bold dimension, I ran a series of principal-components
analyses, retaining two, three, and four factors. However, a
Shy-Bold dimension did not emerge in any of these
analyses. Thus, there is no clear hyena analogue of the
Shy-Bold dimension as it has been conceptualized in the
literature. Further research is needed to assess the size and
nature of the relation between the Shy—Bold dimension and
other personality dimensions and to enable researchers to
conceptualize its facets more explicitly.

Another comparison of interest is between the hyena
dimensions obtained in this study and the Big-Five factor
structure in human personality (Goldberg, 1992; John, 1990;
McCrae & Costa, 1996). The dimensions of this five-factor
model are Extraversion, Agreeableness, Conscientiousness,
Neuroticism, and Openness to Experience. Again, the pre-
sent data do not permit a quantitative comparison. However,
arough comparison between the two models can be made by
inspecting the items that load on each of the hyena factors,
Hyena Assertiveness seems to combine elements from
human Extraversion and low Agreeableness, hyena Excitabil-
ity seems quite similar to human Neuroticism, and hyena
Sociability and Human-Directed Apgreeableness are both
similar to human Agreeableness. Finally, the hyena dimen-
sion of Curiosity has some overlap with the human dimen-
sion of Openness to Experience. Thus, there seem to be
some similarities, though limited, in the personalily struc-
tures of hyenas and humans. For example, the dimensions of
Excitability (or Neuroticism), Sociability (or Agreeable-
ness), and Curiosity (or Openness to Experience) appear to
form similar factors in both hyenas and humans. On the
other hand, no equivalent to the human Conscientiousness
dimension was found in hyena ratings, and the hyena
Assertiveness dimension seems to combine elements from
more than one human Big-Five dimension.

Methodological Issues in Animal Personality
Research

As noted earlier, research on animal personality is on the
rise. Apparently, it has become more scientifically accept-
able, maybe even respectable, to study personality, tempera-
ment, and emotions in animals. Nonetheless, there are a
number of methodological complexities that often make it
difficult to conduct research on animal personality. At this

5 Reliability could not be computed for Bolig et al.’s (1992)
fourth factor because it consisted of only one item.
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formative stage, it is important for the field to develop
conceptually and statistically strong foundations. Five issues
seem particularly central.

One issue in factor-analytic research involves finding
ways to cnsure that the dimensions that are empirically
identified adequately represent the full range of individual
differences in the behavior of the target species. The present
study tackled this problem by using an extensive item-
generation procedure in which several hyena experts nomi-
nated and modified traits over multiple rounds. This proce-
dure resulted in the inclusion of traits from the domain of
human—animal interactions—a domain often overlooked yet
of great importance in the lives of captive animals. Future
research should take care to maximize the comprehensive-
ness of the initial item pool to ensure that important derains
of a species’s behavior are not overlooked.

A second issue involves facilitating intraspecies and
interspecies comparisons across studies by using similar
items and rating scales across studies. Animal personality
research is more vulnerable than human personality research
to the danger of using inconsistent trait concepts because
there is typically much more variability in behavioral
repertoires across species (e.g., between chimpanzees and
octopuses) than there is across groups of humans (e.g.,
between Oregon university students and London university
students). Moreover, before applying the same trait to
different species, researchers must consider the different
ways in which that trait will be manifested by species with
different behavioral repertoires living in different physical
and social environments. For example, one would expect
nervousness to be manifested differently in chimpanzees and
in octopuses. Despite these challenges, researchers should
make every effort to ensure that their item pool is as
comparable as possible with other research. To facilitate
cross-species comparisons, the present study included traits
used in earlier research on other apimals. Ultimately, a
standard taxonomy of terms should be available from which
animal personality researchers can choose items.

Unfortunately, there is a natural temsion between the
demands of comprehensiveness and the demands of compa-
rability. To capture the idiosyncrasies of a particular species,
researchers may be forced to use traits that are not applicable
to other species. A balance needs to be found in which a
basic set of standard descriptors (operationally defined in
species-appropriate terms) is supplemented by important
species-specific descriptors.

The third issue in animal-personality research involves
the psychometric details of research and instrument develop-
ment. Of particalar importance are the limitations imposed
by the initial selection of the sample population. Thus, for
example, further research is required to see if the present
findings based en a colony of captive hyenas, housed in
small groups, will generalize to much larger clans of wild
hyenas. Tn addition, where factor-analytic procedures are
used, researchers should employ multiple converging crite-
ria for deciding on the number of factors to retain, choose
appropriate methods of matrix rotation, and attend to the

reliability and intercorrelations of factor-based scales. To
facilitate structural comparisons across studies, researchers
should report their analyses in sufficient detail, such as
including factor loadings of the items.

The fourth issue involves the need for replication studies.
The analyses presented here are based on a relatively small
sample of hyenas. Given the considerable resources required
to collect animal personality ratings and the scarcity of large
animal populations, most animal personality research uses
sample sizes that are considerably smaller than is ideal for
the statistics employed. Replication studies will, therefore,
need to play a major role in future animal-personality
research. For example, although the present findings were
based on reliable, aggregated observer ratings, were ob-
tained consistently across several different types of factor
rotation, and formed conceptually coherent dimensions, they
may not be the final word on hyena-personality structure.
The present structural findings only represent the best
current hypotheses until additional data are gathered. Until
such replications studies are performed, researchers must
obtain data from as many subjects as possible and generalize
only cautiousty from factor structures based on suboptimal
sample sizes.

The fifth issue involves the subjectivity of personality
ratings. To avoid the biases inherent in any one observer’s
ratings, researchers often prefer seemingly more objective
measures of behavior, such as on-line monitoring of specific
behaviors or acts. However, such behavioral-recording tech-
niques can also be problematic (Gosling et al., 1998; Hebb,
1946). The present study addressed the issue of subjectivity
by aggregating personality ratings across multiple observers
who were well acquainted with the target animals. Such
consensual ratings are considered by many to be the ultimate
criterion in personality research (Funder, 1995; Hofstee,
1994; McCrae & Costa, 1989; John & Robins, 1994,
Wiggins, 1973). Nonetheless, future research should test
whether such observer-based personality ratings indeed
converge with objective indexes of behavior (e.g., Drea,
Hawk, & Glickman, 1996).

Implications for Research on Biological and
Environmental Bases of Personality

With the above caveats in mind, the present analyses of
personality ratings of spotted hyenas suggest the following
conclusions: {(a) Hyena personality traits can be rated with
high levels of reliability by observers well acquainted with
the animals; (b) five broad dimensions of personality can be
distinguished, and together they capture about 75% of the
total variance in the ratings; (c) this dimensional structure
cannot be explained primarily in terms of dominance status,
sex, age, or appearance; and (d) sex differences are substan-
tial for the Assertiveness dimension but not for the other four
dimensions. The present findings, based on a captive colony
of hyenas, are enceuraging for future personality research on
this and other species. Such research will lay the ground-
work for a better understanding of biclogical and environ-
mental influences on personatity (Wilson et al., 1994).
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It has been suggested that for perscnality theory, “biology
could be the royal road to respectability” (Callaway, 1984, p.
436). Studies of animal perscnality provide an important
source of information about the biological and genetic bases
of personality and temperament (e.g., Depue, 1995; Flint et
al., 1995; Sapolsky, 1990; Suomi, 1987, 1991; Zuckerman,
1990). For example, in animal studies, researchers can
exercise experimental controls and collect physiological
measures that would be considered unethical or impractical
in humans (Clarke & Boinski, 1995).

The ability to exercise control and carefully document
personality development over time in the same individuals
alse facilitates the study of environmental and social influ-
ences on personality (e.g., MacDonald, 1983). For example,
Bard and her colleagues (see Bard & Gardner, 1996) have
argued that much can be learned about social influences on
human development by studying chimpanzee development.
In short, animal studies provide a useful framework in which
to examine how an individual’s personality is influenced by
his or her biology, genes, social and nonsocial environment,
and the interaction among these factors (Suomi, 1997), -

However, before researchers can responsibly use animal
models of persconality, they must first ensure that the relevant
dimensions of animal behavior are identified and measured
reliably (Zuckerman, 1984). The present findings show this
can be done. Similar studies, on a broad range of species,
will pave the way for subsequent use of animal models in
research on the biological and environmental influences on
personality.

References

Bard, K. A., & Garduer, K. H. (1996). Influences on development
in infant chimpanzees: Enculturation, temperament, and cogni-
tion. In A. E. Russon, K. A. Bard, & S. T. Parker (Eds.),
Reaching info thought: The minds of the great apes (pp.
235-256), Cambridge, England: Cambridge University Press.

Beach, F. A. (1950). The Snark was a Boojum. American Psycholo-
gist, 5, 115-124,

Berry, D. S., & Finch Wero, J. L. (1993). Accuracy in face
perception: A view from ecological psychology. Journal of
Personality, 61, 497-520.

Bolig, R., Price, C. 8, O'Neill, P. L., & Suomi, §. J. (1992).
Subjective assessment of reactivity level and personality traits of
rthesus monkeys. International Journal of Primatology, 13,
287-306.

Buirski, P, Kellerman, H., Plutchik, R., Weininger, R., & Buirski,
N. (1973). A field study of emotions, dominance, and social
behavior in a group of baboons (Papio anubis). Primates, 14,
67-78.

Buss, D. M., & Craik, K. H. (1983). The act frequency approach to
personality, Psychological Review, 90, 105-126.

Byme, G., & Suomi, §. J. (1995). Development of activity pattems,
social interactions, and exploratory behavior in infant tufted
capuchins (Cebus apella). American Journal of Primatology, 35,
255-270.

Caine, N. G., Earle, H., & Reite, M. (1983). Personality traits of
adolescent pig-tailed monkeys {Macaca nemestrina): An analy-
sis of social rank and early separation experience. American
Journai of Primatoiogy, 4, 253-260.

Callaway, E. (1984). Biological correlates of personality: Suppose
it's not so simple. Behavioral and Brain Sciences, 7, 436.

Cattell, R, B. (1966), The scree test for the number of factors.
Sociological Methods and Research, 1, 245-276.

Clarke, S. A., & Boinski, S. {1995). Temperament in nonhuman
primates. American Journal of Primatology, 37, 103125,

Cronbach, L. J. (1951). Coeflicient alpha and the internal structure
of tests. Psychometrika, 16, 297-334.

Depue, R. A. (1995). Neurobiological factors in personality and
depression. European Journal of Personality, 9, 413-439.

Drea, C. M., Hawk, I. E., & Glickman, 5. E. (1996). Aggression
decreases as play emerges in infant spotted hyaenas: Preparation
for joining the clan, Animal Behaviour, 51, 1323-1336.

Feaver, J., Mend], M., & Bateson, P, {1986). A method for rating the
individual distinctiveness of domestic cats. Animal Behaviour,
34, 1016-1025.

Feingold, A. (1992). Good-looking people ate not what we think.
Psychological Bulletin, 111, 304-341.

Fentress, J. C. (1992). The covalent animal: On bonds and their
boundaries in behavioral research. In H. Davis & D. Balfour
(Eds.), The inevitable bond: Examining scientist—animal interac-
tions (pp. 44-71). Cambridge, England: Cambridge University
Press.

Flint, ., Corley, R., Defries, J. C., Fulker, D. W., Gray, I. A., Miller,
S., & Collins, A, C. (1995, September 8). A simple genetic basis
for a complex psychological trait in laboratory mice. Science,
269, 1432-1435.

Forkman, B., Furuhaug, 1. L., & Jensen, P. (1995). Personality,
coping patterns, and aggression in piglets. Applied Animal
Behaviour Science, 45, 31-42.

Francis, R. C. (1990). Temperament in a fish: A longitudinal study
of the development of individual differences in aggression and
social rank in the Midas cichlid. Ethology, 86, 311-325,

Frank, L. G. {1986). Social organization of the spotted heyaena
Crocuta crocuta. 1. Dominance and reproduction. Animal
Behaviour, 34, 1510-1527.

Funder, D, C, (1995). On the accuracy of personality judgment: A
realistic approach. Psychological Review, 102, 652-670.

Funder, D. C., & Colvin, C. R. (1991). Explorations in behavioral
consistency: Properties of persons, situations, and behaviors.
Journal of Personality and Social Psychology, 60, 773-794.

Garcia-Sevilla, L. (1984). Extraversion and neuroticism in rats.
Personality and Individual Differences, 3, 511-532.

Ginsburg, B. E., & Hiestand, L. (1992). Humanity’s “best friend”:
The origins of our inevitable bond with dogs, In H. Davis & D.
Balfour {Eds.), The inevitable bond: Examining scientist—animal
interactions (pp. 93-108). Cambridge, England: Cambridge
University Press.

Glickman, 8. E., Zabel, C. 1., Yoerg, S. L, Weldele, M. L., Drea,
C. M., & Frank, L. G. (1997). Social facilitation, affiliation, and
dominance in the social life of spotted hyenas. Annals of the New
York Academy of Sciences, 807, 175-184.

Gold, K. C., & Maple, T. L. (1994). Personality assessment in the
gorifla and its wtility as a management tool. Zoo Biclogy, 13,
509-522.

Goldberg, L. R. (1992). The development of markers for the
Big-Five factor structure. Psychological Assessment, 4, 26-42.
Gosling, S. D. (1998). From mice to men: What can animal
research tell us about human personality? Manuscript submitted

for publication.

Gosling, S. D., John, O, P, Craik, K. H., & Robins, R. W. (1998).
Do people know how they behave? Self-reported act frequencies
compared with on-line codings by observers. Journal of Person-
ality and Social Psychoiogy, 74, 1337-1349.



116 GOSLING

Hampson, S. E., John, O. P, & Goldberg, L. R. (1986). Category
breadth and hierarchical structure in personality: Studies of
asymmetries in judgments of trait implications. Journal of
Personality and Social Psychology, 51, 37-54.

Hart, B. L., & Miller, M. F. (1985). Behavioral profiles of dog
breeds: A quantitative approach. Jowrral of the American
Veterinary Medical Association, 186, 1175-1180.

Hebb, D. Q. (1946). Emotions in man and animals: An analysis of
the intuitive process of recognition. Psychological Review, 53,
£8-106. .

Helson, R., & Roberts, B. W. (1994). Ego development and
personality change in adulthood. Jourral of Personality and
Social Psychology, 66, 911-920.

Herzog, H. A, Jr., & Burghardt, G. M. (1988). Development of
antipredator responses in snakes III: Long-term stability of litter
and individual differences. Ethology, 77, 250-258.

Hofstee, W. K. B. (1994), Who should own the definition of
personality? European Journal of Personality, 8, 149-162.

Horn, I. L. (1965). A rationale and test for the number of factors in
factor analysis. Psychometrika, 30, 179-185.

John, Q. P. (1990). The “Big Five” factor taxonomy:; Dimensions
of personality in the natural language and in questionnaires. In
L. A. Pervin (Ed.), Handbook of personality theory and research
{pp. 66—-100). New York: Guilford Press,

John, O. P, & Robins, R. W. (1993). Determinants of interjudge
agreement on personality traits: The Big Five domains, observ-
ability, evaluativeness, and the unique perspective of the self.
Journal of Personality, 61, 521-551,

John, O. P., & Robins, R. W. (1994). Accuracy and bias in
self-perception: Individual differences in self-enhancement and
the role of narcissism. Journal of Personality and Social
Psychology, 66, 206-219,

King, J. E., & Figueredo, A, 1. (1997). The five-factor model plus
dominance in chimpanzee personality. Journal of Research in
Personality, 31, 257-271.

Lyons, D. M., Price, E. O., & Moberg, G. P. (1988). Individual
differences in temperament of domestic dairy goats: Constancy
and change. Animal Behaviour, 36, 13231333,

MacDonald, K. (1983). Stability of individual differences in
behavior in a litter of wolf cubs (Canis lupus). Journal of
Comparative Psychology, 97, 99-106.

Martau, P. A., Caine, N. G., & Candland, D. K. (1985). Reliability
of the Emotions Profile Index, primate form, with Papic
hamadryas, Macaca fuscata, and twe Saimiri species. Primates,
26, 501-505.

Mather, J. A., & Anderson, R. C. (1993). Personalities of octopuses
(Octopus rubescens). Journal of Comparative Psychology, 107,
336-340.

McCrae, R. R, (1982). Consensual validation of personality Iraits:
Evidence from self-reports and ratings. Journal of Personality
and Social Psychology, 43, 293-303.

McCrae, R. R., & Costa, P. T, Jr. (1989). Differing points of view:
Self-reports and ratings in the assessment of personality, In J. P.
Forgas & J. M. Imnes (Eds.), Recent advances in social
psychology: An international perspective (pp. 429-439). Amster-
dam: Elsevier Science.

McCrae, R. R., & Costa, P. T. Ir. (1996). Toward a new generation
of personality theories: Theoretical contexts for the five-factor
model. In J. 8. Wiggins (Ed.), The five-factor model of personal-
iry: Theoretical perspectives (pp. 51-87). New York: Guilford
Press.

McGuire, M. T., Raleigh, M, J., & Pollack, D. B. (1994).
Personality features in Vervet monkeys: The effects of sex, age,
social status, and group composition. American Journal of
Primatology, 33, 1-13.

Nash, V. 1., & Chamove, A. S. (1981). Personality and dominance
behavior in stumptailed macaques, In A, B. Chiarelli & R. S,
Corruccini (Eds.), Primate behavior and sociobiology (pp.
88-92). New York: Springer-Verlag.

Pederson, J. M., Glickman, S. E., Frank, L. G., & Beach, FE A.
(1990). Sex differences in the play behavior of immature spotted
hyenas, Crecuta crocuta. Hormones and Behavior, 24, 403420,

Pedhazur, E. J.,, & Schmelkin, L. P. (1991). Measurement, design,
and analysis: An integrated approach. Hillsdale, NJ: Ertbaum.

Pervin, L., & John, O. P. (1997). Personality: Theory and research
(7th ed.). New York: Wiley.

Robins, R. W., Gosling, 8. D., & Donahue, E. M. (in press). Are
personality judgments based on physical appearance consensual
and accurate? In J. Bermddez (Ed.), Personality psychology in
Eurepe (Vol. 6). Tilburg, The Netherlands: Tilburg University
Press.

Sapolsky, R. M. (1990). Adrenocortical functions, social rank, and
personality among wild baboons. Biological Psychiatry, 28,
362-878.

Saucier, G. (1994). Mini-markers: A brief version of Goldberg’s
unipolar Big-Five markers. Journal of Personality Assessmen,
63, 506-516.

Stevenson-Hinde, J., Stillwell-Bames, R., & Zunz, M. (1980a).
Individual differences in young rhesus monkeys: Consistency
and change. Primates, 21, 498-509,

Stevenson-Hinde, J., Stiliwell-Barnes, R., & Zunz, M. (1980b).
Subjective assessment of rhesus monkeys over four successive
years. Primates, 21, 66-82.

Stevenson-Hinde, J., & Zunz, M. (1978). Subjective assessment of
individual rhesus monkeys. Primates, 19, 473-482.

Stewart, D. W. (1981). The application and misapplication of factor
analysis in marketing research. Journal of Marketing Research,
18, 51-62,

Suomi, S. J. (1987). Genetic and maternal contributions to indi-
vidual differences in rhesus monkey biobehavioral development,
In N. Krasnegor, E. Blass, M. Hofer, & W. Smotherman (Eds.),
Perinaral development: A psychobiological perspective {pp.
397-420). New York: Academic Press.

Suomi, S. J. (1991). Uptight and laid-back monkeys: Individual
differences in response to social challenges. In 8. E. Brauth, W,
S. Hall, & R. J. Dooling (Eds.), Plasricity of developmenr (pp.
27-56). Cambridge, MA: MIT Press.

Suomi, S. J. (1997). Nonverbal communication in nonhuman
primates: Implications for the emergence of culture, In U. C.
Segerstrale & P. Molnar (Eds.), Nonverbal communication:
Where nature meets culture, (pp. 131-150). Mahwah, NI:
Erlbaum.

Suomi, S. ], Novak, M. A, & Well, A, (1996). Aging in rhesus
monkeys: Different windows on behavioral continuity and
change. Developmental Psycholagy, 32, 1116-1128.

Watson, S. L., & Ward, J. P. (1996). Temperament and problem
solving in the small-eared bushbaby (Otolemur garnettii).
Journal of Comparative Psychology, 110, 377-385.

Whitney, G. (1970). Timidity and fearfulness of laboratory mice:
An illustration of problems in animal temperament. Behavior
Genetics, 1, 71-85.

Wiggins, J. 5. (1973). Personality and prediction: Principles of
personality assessment. Reading, MA:; Addison-Wesley.

Wilson, D. 8., Clark, A. B., Coleman, K., & Dearstyne, T. (1994).
Shyness and boldness in humans and other animals, Trends in
Ecology and Evolution, 9, 442446,

Wilson, D. 8., Coleman, K., Clark, A. B., & Biederman, L. (1993).
Shy-bold continuum in pumpkinseed sunfish (Lepomis gibbo-



HYENA PERSONALITY 117

sus): An ecological study of a psychological trait. Journal of  Zuckerman, M. (1990). The psychophysiology of sensation seek-

Comparative Psychology, 107, 250-260.

Zuckerman, M. (1984). Sensation seeking: A comparative ap-
proach to a human trait. Behavioral and Brain Sciences, 7,
413-471.

ing. Journal of Personality, 58, 313-345.

Zwick, W. R., & Velicer, W. E (1986). Comparison of five rules for
determining the number of components to retain. Psychological
Builetin, 99, 432-442.

Appendix

List of Traits and Definitions

Please rate the target animal on the following dimensions. Try to
use the whole scale (the individuals who are highest on a trait
should be rated as 5 and the individuals who are lowest should be
rated as 1). Use the following scale to make your ratings:

Extremely In-between Extremely
uncharacteristic /neutral characteristic
1 2 3 4 5

Category 1 (General Hyena Behavior)

Active, energetic: Moves about a lot, distance traveled by
walking, minning, climbing, or jumping. Not lethargic.

Affiliative, companionable: Agreeable, sociable. Appears
to like the company of others. Seeks out social contact
with, or showing preference for, another animal; for example,
playing, walking next to, or sitting with another animal.

Aggressive: Causes harm or potential harm, high fre-
quency of displays, threats, chasing, and biting another
group member.

Argumentative; Tends to become involved in altercations.
Does not back down. (This trait does not necessarily
involve initiating incidents.)

Assertive: Assertiveness which runs contrary 1o the estab-
lished order of dominance in & situation.

__ Bold, brave, not shy: Behaves in a positive, assured
manner. Exhibits courage in the face of danger. Is daring,
not restrained or tentative. Not timid, shy, or coy.

Calm, equable: Reacts to others in an even, calm way; is
not easily disturbed. Not agitated. Restful, peaceful.

Careful, cautious: Animal exhibits care in its actions. Is
orderly, not haphazard.

Cold, harsh: Is socially cold and distant. Not affectionate.

Confident, not insecure: Self-assured, certain, self-reliant.
Does not hesitate to act alone; does not seck reassurance
from others.

Curious: Is curious, nosy. Appears to be interested in new
situations.

Eccentric: Shows unusual mannerisms.

Excitable: Readily roused into action, responsive to stimuli.

__ Exploratory, inguisitive: Exploratory, inquisitive, readily

explores new situations, seeking out or investigating
novel situations.

Fearful, apprehensive, cauntious: Hesitant, indecisive,
tentative, afraid. Fears and avoids any kind of risk, shows
change in posture and movements. Exhibits a defensive
reaction in anticipation of a dangerous stimulus. Overly
alarmed, retreats readily from others or from outside
disturbances, a reaction, generally excessive, to actual or
potential danger or threats.

Flexible, not rigid: Adapts to situations. Is able to
accommodate new ways of doing things.

Friendly, genfle: Friendly, amicable, and congenial toward
other animals. Responds to others in an easy, kind,
manner. Not hostile. Not antagonistic.

Greedy: Is greedy. Has a keen, excessive appetite; raven-
ous. Is gluttonous, devouring. Rapacious.

High strung, tense, not relaxed: Tense, highly sensitive.
On edge. Not relaxed.

Imaginative, creative; Approaches sitvations and ad-
dresses problems in novel, creative ways; for example,
finds many ways to escape.

Impulsive: Spontancous and sudden behavior, where the
quality of anticipation is absent; for example, one young
juvenile suddenly leaping in play on another who might
be involved in feeding.

Intelligent: Animal appears to leamn easily. Is intelligent.

Quick to understand. Not stupid or foolish.

Irritable, not tolerant: Reacts negatively with little prove-
cation; for example, gives an aggressive response 1o mild
or inadvertent provocation.

Jealous: Intolerant of rivalry; for example, a situation
where one animal interrupts or interferes with the
ongoing pleasurable activity of a second animal in order
that the first animal might enjoy the pleasurable activity
him- or herself.

Lazy: Disinclined to action or exertion; indolent, idle.

Moody, temperamental: Dispiays frequent mood swings.
Not equable or even. Not predictable, patterned, or
steady.

Nervous, anxious, not ealm: Jittery, anxious, seems to be
anxious about everything; impatient. Not at ease (e.g..
pacing).

Nurturant, maternal, motherly: Provides a warm, recep-
tive, secure base. Nurturant.

Opportunistic: Seizes chances as soon as they arise.

Persistent, perseverative: Persistence in gaining one’s

ends in the face of rejection; tends not to give up. For
example, a less dominant animal persisting in some
activity in the face of threats from a more dominant
animal.

—_ Playful: Wrestling, chasing with exaggerated movements,
and rapid shifting of roles, initiates play and joins in
when play is solicited, engaging in diverting or frolic-
some activities.

Scapegoating: Animal will direct hostility away from self
to another animal. For example, when an animal is
attacked by a second animal, it will join with the
attacking animal to attack a third animal.
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Slow: Moves and sits in a relaxed manner; moves slowly
and deliberately; not easily hurried. Inactive, slow,
sluggish.

Sociable, not solitary, not avoidant, not withdrawn:
Seeks companionship/company of others, prefers not to
spend time alone.

Strong: Depends on sturdiness and muscular strength.

Vigilant, alert: Ready, attentive, watchful, notices with
special attention. Not oblivious to surroundings.

Vocal, not quiet: Yocal, not quiet.

Warm, affectionate: Secks or elicits bodily closeness,
touching, grooming; for example, one animal lying on
another.

Category 2 (Traits Relevant to Hyena—Human Interactions)

Deceitful: Animal is deceitful toward humans; for ex-
ample, appears to be secking petting, but snaps at human.

Obedient, cooperative, not belligerent, not obstinate,
not defiant: Willing to obey, cooperate with instructions.
For example, animal will cooperate with attempts to
move it from one place to another.

Sociable, not solitary, not avoidant, not withdrawn:
Seeks companionship/company of humans, prefers not to
be alone.

Tame: Domesticated. Not wild. Does not exhibit ferocity
or timidity toward humans.

Testing: Provocative. For example, when a human goes in
with an animal that is not extremely habituated (ie.,
hand-reared), it will at first be shy, then gradually come
in close and start nipping at clothing. This is what a wild
one would do when confronted with a carcass or
apparently dying animal, which it did not recognize; it

tests to see if it is dangerous, and only when convinced
that it is not does it start eating. The same thirg can occur
in a social context when hyenas test humans to see what
they can get away with.

‘Warm, affectionate: Bodily closeness, touching, groom-
ing.

Dominance Status

___ Dominant: Direct, forceful (act hostile), unhesitant, deter-
mined, gets own way; can control others, ability to
displace or threaten other animals, getting what one is
entitied to by virtue of one’s position in the social order;
for example, a dominant animal displacing a less domi-
nant animal from a preferred spot. (Note: Some animals
dominate with threats and others dominate with their
confident demeanor.)

Submissive, subordinate: Appeasing or acquiescing o a
more dominant anima!; for example, a less dominant
animal yielding a preferred spot to a more dominant
animal. Gives in readily to others. (Note: this involves a
large range of behaviors.)

Appearance

Attractive: Animal is physically attractive.
__ Clean: Animal keeps itself clean.
Scruffy: Scruffy, shabby, untidy.
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