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The aim of this study was to analyze the relationships between four personality traits (calmness, train-
ability, dog sociability and boldness) of dogs (Canis familiaris) and dog and owner demographics on a large
sample size with 14,004 individuals. German speaking dog owners could characterize their dog by filling
out a form on the Internet. There were five demographic variables for dogs and nine for owners. Two
statistical methods were used for investigating the associations between personality and demographic

g?r/:(v)?;dlsiéy traits: the more traditional general linear methods and regression trees that are ideal for analyzing non-
Demography linear relationships in the structure of the data. The res.ults showed that calmn.ess is inﬂu.enced primarily
Dog by the dog’s age, the neutered status, the number of different types of professional training courses (e.g.
Owner obedience, agility) the dog had experienced and the age of acquisition. The least calm dogs were less

than 2.5 years old, neutered and acquired after the first 12 weeks of age, while the calmest dogs were
older than 6.9 years. Trainability was affected primarily by the training experiences, the dog’s age, and
the purpose of keeping the dog. The least trainable dogs had not received professional training at all and
were older than 3 years. The most trainable dogs were those who participated in three or more types
of professional training. Sociability toward conspecifics was mainly determined by the age, sex, training
experience and time spent together. The least sociable dogs were older than 4.8 years and the owners
spent less than 3 h with the dog daily. The most sociable dogs were less than 1.5 years old. Males were less
sociable toward their conspecifics than females. Boldness was affected by the sex and age of the dog and
the age of acquisition. The least bold were females acquired after the age of 1 year or bred by the owner.
The boldest dogs were males, acquired before the age of 12 weeks, and were younger than 2 years old.
Other variables, including the owner’s gender, age, education, previous experience with dogs, the number
of people and dogs in the household, and purpose of keeping the dogs had minor, but detectable effects.
The results suggest that on-line questionnaires are a very effective means for collecting data about dog
behavior, especially if owners are motivated by instant feedback. However, note that the characteristics
of dogs in the present study were reported by the owners, and the associations with the traits do not
necessarily represent a causal relationship.

Regression tree
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1. Introduction this number had increased with at least 30 recent publica-

tions. Extensive reviews have also been published recently (e.g.

Personality is often defined as an individual’s distinctive pat-
tern of behavior (besides feeling and thinking) that is consistent
across time and situations (e.g. Pervin and John, 1997). Per-
sonality studies in dogs have become very popular in the last
decade. With the keywords “dog” and “personality or tempera-
ment,” Jones and Gosling (2005) found 51 references from science
databases published between 1934 and 2004. In November 2008,
according to our literature search in the Web of Knowledge,
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Jones and Gosling, 2005; Diederich and Giffroy, 2006). This indi-
cates that dog personality is a matter of great public concern,
and besides theoretical interest, it has a wide range of practical
applications, including significant influence on the dog-human
bond.

So far, personality research has focused on (1) developing tools
for characterizing behavior (e.g. Sheppard and Mills, 2002; Hsu and
Serpell, 2003; Ley et al., 2008), (2) looking at breed (genetic) dif-
ferences (e.g. Wilsson and Sundgren, 1997; van Oers et al., 2005;
Svartberg, 2002, 2006; Strandberg et al., 2005), and (3) studying
the effect of development or stability of the behavior character-
istics over an extended time. In the latter case, individuals are
repeatedly tested in early puppyhood, at a juvenile age (time of
sexual maturation) and later in adulthood with the aim of evaluat-
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ing the predictability of certain early behavioral characteristics (e.g.
Wilsson and Sundgren, 1998; Slabbert and Odendaal, 1999).

Importantly, however, as Jones and Gosling (2005) pointed out,
the vast majority of dogs tested were in working contexts, and
pet dogs, with a fuller representation of dog breeds, were rela-
tively neglected. Also, they mention that few studies investigated
dogs over the age of 4 years, so we know little about how aging
affects personality traits. The situation is similar with neutering,
although previous studies suggest that there are several personal-
ity differences between intact and neutered dogs (e.g. Podberscek
and Serpell, 1996). Recent studies have started to compensate for
this imperfection and investigated the associations between dog
behavior and independent variables. For example, Bennett and
Rohlf (2007) studied the relationship between demographic vari-
ables (several were unusual, like the amount of experience the
owner reported having with dogs, owners’ age, family size, etc.)
and dog behavior with a questionnaire survey in 413 adult indi-
viduals. They found that problematic behaviors were associated
with numerous owner and dog characteristics, although most dif-
ferences were small. For example, the number of people in the
household positively correlated with aggression and disobedience.
Dogs acquired from a pet shop had more problematic behaviors.
However, involvement in professional training courses and other
shared activities decreased the occurrence of problematic behav-
iors (see also Kobelt et al., 2003; Jagoe and Serpell, 1996 for similar
results, both based on questionnaires, with several relatively rarely
observed characteristics).

However, surveying problematic behaviors exposes only a facet
of dog personality. People who would voluntarily complete a ques-
tionnaire about their dogs’ behavior experience relatively few
problematic behaviors (Bennett and Rohlf, 2007). The interaction
of demographic variables in a large sample of dog owners might
reveal yet uncovered associations.

In this study, we aimed to reveal associations between dog
personality traits and both dog and owner demographic vari-
ables in a large sample size. Demographic variables were chosen
mainly based on previously described effects in the literature,
like dog’s age and sex (in test batteries: see Wilsson and
Sundgren, 1997; Seksel et al., 1999; Strandberg et al., 2005;
Saetre et al., 2006; Svartberg, 2006; in questionnaire-based
ratings of individual dogs: Jagoe and Serpell, 1996; Hsu and
Serpell, 2003; Rooney and Bradshaw, 2004; Ley and Bennett,
2008), but some sparsely investigated variables were also intro-
duced, like the dog’s age at acquisition, number of people
and dogs in the household, owner’s experience with previous
dogs, purpose of keeping the dog and time investment in the
dog.

In the present study, we used the Internet as the medium for
reaching a large audience within a short time period. Our sam-
ple is representative of people who are relatively engaged with
their dog: they are probably reading dog magazines, are interested
in the popular dog literature and are keen on learning some new
aspects of their dog’s personality. Accordingly, the present sample
is a sub-population of German speaking dog owners, but could be
considered to resemble dog owners in Western Europe with similar
socioeconomic status. External validity of the present questionnaire
was investigated by looking at reports available in the literature on
dog personality and behavior.

2. Method
2.1. Subjects

In this study we collected owner’s reports on 14,004 dogs.
Owners filled in an on-line questionnaire in German which

was advertised in the “Dogs” magazine (published by Living at
Home Multi Media GmbH, Hamburg, August 2007 issue) and
the magazine’s website (www.dogs-magazin.de). It was accom-
panied by a short article and was available from the end of
August 2007 to the beginning of January 2008. The first question-
naire arrived on August 28, 2007 and the last one on January 8,
2008.

Dogs younger than 1 year old (26.8%) were excluded from this
sample, because literature suggests that their behavior cannot be
considered as stable over time. After this correction, the sample
size was 10,519. The sample comprised 267 breeds which were
represented by 1-527 individuals per breed (the latter was the
Labrador Retriever). 3920 dogs were categorized by their owners
as mixed-breed. The descriptive statistics of the sample are pre-
sented in Table 1. The mean age (+S.D.) of the dog in the sample was
4.2 4+ 3.1 years. 56.1% of the dogs were males. 43.1% of the dogs were
neutered (39% of males and 48% of females). Half of the dogs were
acquired before the age of 12 weeks (53.7%), and only 1.9% were
bred by the owner. Approximately one-third of the dogs (35.3%)
had not participated in any kind of professional training courses.
The respondents were mainly female (79.6%). The majority of them
(64.9%) were between 31 and 60 years old, and only 5.3% were
younger than 18 years old. Most of the respondents (40.3%) had
secondary education, 26.0% had high school, 22.3% had primary
school and 11.4% had a university degree. The average number of
people in the households (+S.D.) was 2.8 & 1.4. The majority (41.7%)
of the respondents resided in a two-person household. Participants
reported owning only one dog (66.9%) or two dogs (20.6%). Fam-
ily member (93.3%) was marked as the most common purpose of
keeping the dog. Other, non-exclusive functions were mentioned
less frequently (hobby: 49.5%; protection: 10.1%; other work: 2.0%,
breeding: 2.4%).66.8% of the respondents had experience in keeping
a dog previously (the mean (£S.D.) number of previous dogs was
1.2 +£2.2). Approximately 70% of the respondents claimed spend-
ing more than 3 h with the dog per day and playing with it every
day.

2.2. Procedure

Dog owners were asked to complete two different question-
naires.

1. The “Demography Questionnaire” inquired about demographic
attributes of the dog and the owner and social attributes of their
interactions (Table 2).

2. The “Personality Questionnaire” was based on a 48-
item Human Personality Inventory which is available at
de.outofservice.com/bigfive/ (Copyright: John, 2000) and
adapted for dog behavior (Table 2).

42 owners were asked to complete the questionnaire a second time,
1 day after the first completion.

2.3. Statistical analysis

SPSS 13.0 was used for the analysis. To condense the items of
the Personality Questionnaire, principal component analysis was
used with Varimax rotation with Eigenvalue > 1 (Kline, 1994). The
number of extracted factors was decided after visual inspection,
using the rules of the Scree test (Cattell, 1966). Factor scores were
calculated automatically by the SPSS software using the Regres-
sion method. Cronbach’s alpha was calculated to assess the internal
reliability of extracted factors and for testing the repeatability of
the questionnaire (DeVellis, 1991). Univariate general linear model
tested the main and all two-way interaction effects of independent
variables on the personality traits. Dog age, number of people in
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Table 1
Descriptive statistics of the dogs older than 1 year in the present study (N=10,519).

Dogs Missing data
Age Mean+S.D.=4.2+3.1
Sex Male: 56.1%; female: 43.9%

Neutered status
Age at acquisition
Training experience

Intact: 56.9%; neutered: 43.1%

Bred by the owner: 1.9%; 2-12 weeks: 53.7%; 3-12 months: 22.6%; >1 year: 21.7%
Nothing: 35.3%; 1 type: 23.3%; 2 types: 21.5%; 3 types: 11.6%; 4 or more types: 8.3%

=N =NeNo)

Owners Missing data
Gender Man: 20.4%, woman: 79.6%

Age <18 years: 5.3%; 19-30 years: 26.9%, 31-60 years: 64.9%, >60 years: 2.9%

Education Primary school: 22.3%; secondary school: 40.3%; high school: 26.0%; college degree: 11.4%

Number of people in the household Mean+S.D.=2.8+1.4
Number of other dogs in the household
Purpose of keeping the dog

Number of previous dogs

Hours spent with the dog per day

Frequency of playing with the dog per week

Mean+S.D.=1.2+2.2

0: 66.9%; 1: 20.6%; 2: 7.7%; >2: 4.8%
Family member exclusively: 45.1%; family member + other: 48.2%; not family member: 6.7%

0-1: 3.2%; 1-3: 27.0%; >3: 69.8%
1: 3.3%; 2-3: 9.5%; 4-5: 10.6%; 6-7: 76.6%

-
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the household and number of previous dogs were covariates, sex
of the dog, neutered status, age at acquisition, training experience,
gender of the owner, age of the owner, education of the owner,
number of other dogs in the household, purpose of keeping the
dog, hours spent with the dog per day, frequency of playing with
the dog per week were fixed factors. We carried out four regression
tree analyses, one for each personality trait, to examine the rela-
tion between the demographic variables and the traits. Regression
trees are ideal for analyzing complex numeric and/or categorical
data and detecting non-linear relationships in the structure of the
data (Karels et al., 2004; Low et al., 2006). We decided to use this
method, because the large number of explanatory variables used in
this study does not facilitate the revealing of complex interactions
by the generally used univariate analyses. The tree is constructed
by dividing data into mutually exclusive groups, called nodes. In
one node, individuals have similar values for the dependent vari-
able. The output is a tree diagram with a parent node at the top
containing the entire data set. The parent node is split into child
nodes based on the independent variable that reduces the most
total variation within the dependent variable. Having considered
all possible splits, the most suitable split is retained. The process is
repeated on the next grouping level. The number of data divisions is
determined using a cross-validation procedure by randomly draw-
ing samples from the data set to evaluate the predictive error of
the tree (De’Ath and Fabricius, 2000). According to Yamauchi et
al. (2001), the resulting tree model resembles a human judgment
process.

We used the CHAID statistical technique (Kass, 1980). CHAID
uses an F test if the variable is continuous (e.g. the dog’s age in
our case) and x2 if the variable is categorical (e.g. gender of the
owner). In order to facilitate interpretation, we specified the mini-

Table 2
Questionnaires applied in the study.

mum number of cases as 2000 for parent nodes and 1000 for child
nodes.

3. Results
3.1. Factor extracting

17 of the 24 items were grouped into four factors that accounted
for 58% of the common variance in item scores. The stability of
the factors was tested on a derived sample. We have randomly
chosen 25 individuals from each breed with at least 25 represen-
tatives. Principal component analysis was run on this sample with
the same parameter setting. Factor structure and the item-loadings
were exactly the same as on the original sample that confirmed the
stability of the factors (see Svartberg and Forkman, 2002).

Items loading higher than 0.5 were used for the interpretation
of the factors. The factors were given the following labels: calm-
ness (five items), trainability (five items), dog sociability (sociability
toward dogs) (four items), and boldness (three items). Three out of
the four Cronbach’s alpha values were above 0.7, but the value for
the boldness factor was lower (0.65), indicating that more related
items would need to be added (Table 3). However, values above 0.6
are usually considered as satisfactory (e.g. Hsu and Serpell, 2003).

3.2. Test-retest reliability

The test-retest reliability of the factor was found to be accept-
able: Cronbach’s alpha for the factor scores of the first and second
questionnaire-filling was 0.88 for calmness, 0.87 for trainability and
sociability and 0.83 for boldness.

1. Demography questionnaire (dog and owner’s characteristics)

Dog’s name, breed, age, sex (male, female), neutered status (intact, neutered), age at acquisition (bred by the owner, 2-12 weeks, 3-13 months, >1 year), training
experience (nothing, puppy class, basic class, obedience, assistance dog, guarding, agility, other).

Owner’s gender (man, woman), age (<18, 19-30, 31-60, >60 years), education (primary school, secondary school, high school, college degree); number of people in the
household; number of other dogs in the household (0, 1, 2, >2 dogs); purpose of keeping the dog (family member, hobby, guarding, work, breeding); number of previous
dogs; hours spent with the dog per day (<1, 1-3, >3 h); frequency of playing with the dog per week (once, 2-3, 4-5, 6-7 times).

2. Personality questionnaire (score 0-2)

The dog (1) is ingenious, inventive when seeks hidden food or toy; (2) is sometimes distressed, desolate; (3) is calm, even in ambiguous situations; (4) fights with
conspecifics frequently; (5) is active, eager; (6) is stubborn, energetic; (7) can be stressed easily; (8) is ready to share toys with conspecifics; (9) is intelligent, learns
quickly; (10) is rather cool, reserved; (11) is shy with conspecifics; (12) is not hostile with people; (13) is very easy to warm up to a new toy; (14) is unassertive, aloof
when unfamiliar persons enter the home; (15) is emotionally balanced, not easy to rile; (16) is passionless and holds him/herself apart; (17) often does not understand
what was expected from him/her during playing; (18) is sometimes fearful, awkward; (19) is cool-headed even in stressful situations; (20) is bullying with conspecifics;
(21) is not much interested except in eating and sleeping; (22) is very self-confident; (23) is sometimes anxious and uncertain; (24) gets on well with conspecifics.
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Table 3
Factor structure, loadings of items, explained variance, Cronbach’s alpha and Eigenvalues of factors. Loadings on the factors >0.50 are in bold.
Items (abbrev. content) Calmness Trainability Dog sociability Boldness
Item19 (cool-headed) 0.82 0.04 0.15 —-0.03
Item15 (emotionally balanced) 0.79 0.06 0.16 0.04
Item3 (calm) 0.78 -0.01 0.11 -0.07
Item23 (anxious)? 0.73 0.07 0.05 0.33
Item7 (stressed)? 0.71 0.05 0.18 0.22
Item9 (intelligent) 0.10 0.72 0.03 -0.14
Item17 (dull)? 0.16 0.71 0.01 -0.01
Item13 (playful) —-0.04 0.68 0.07 0.23
Item1 (inventive) 0.06 0.64 —0.04 0.06
Item21 (lazy)? -0.10 0.62 0.13 0.17
Item24 (friendly) 0.19 0.08 0.82 0.01
Item4 (quarrelling)? 0.15 0.02 0.81 -0.08
Item20 (bullying)? 0.09 0.06 0.76 0.19
Item8 (kind) 0.10 0.02 0.54 -0.09
Item10 (reserved)? —.08 0.19 0.04 0.77
Item14 (aloof)? 0.12 —-0.05 0.00 0.71
Item18 (fearful)? 0.32 0.15 —-0.09 0.70
Explained variance 23.81% 13.86% 11.41% 8.60%
Cronbach alpha 0.85 0.71 0.75 0.65
Eigenvalues 4.05 2.35 1.94 1.46

a Scoring was reversed.

3.3. Interactions between the personality factors and independent
variables

3.3.1. Calmness

Fig. 1 shows the regression tree model predicting calmness.
Age, age at acquisition, neutering and training experience had the
most significant effect on the calmness factor. The cross-validation
method separated the whole sample into four subgroups by age
(F=89.72310515, p<0.001). Dogs older than 6.9 years were sub-
divided by the age at acquisition (F=8.881,177, p<0.001). Dogs
acquired before the age of 12 weeks were reported to have the high-
est mean calmness in the sample. This node consisted 10.2% of the
dogs.

The 1-2.5-year-old and 2.5-4.8-year-old subgroups were sub-
divided by neutered status (F=81.861431s, p <0.001; F=36.301 2663,
p<0.001, respectively). Unaltered dogs had higher mean calmness
in both subgroups. Dogs with the lowest mean calmness were
neutered and less than 2.5 years old. This node consisted of 13.6%
of the sample.

CALMNESS

The node of unaltered dogs younger than 2.5 years were further
divided; the split was according to the dog’s training experi-
ence (F=14.541 875, p<0.001). Dogs without any or with one type
of training courses (e.g. guarding, agility) had lower calmness
score.

In short, older dogs were calmer than their younger counter-
parts, and neutering was related to less calmness. Earlier acquisition
of the dog was reported to enhance its calmness.

According to the GLM analysis, every independent variable had
an effect on the calmness trait (F=10.637g, p<0.001). Below we list
those effects that were not presented on the regression tree.

3.3.1.1. Main effects. Owner gender: Men had calmer dogs than
women (F=9.591, p<0.001).

Owner age: Owners under the age of 18 reported to have calmer
dogs than others. 19-30-year-old owners had less calm dogs than
others (F=8.573, p<0.001).

Other dogs in the household: More dogs were related to higher
calmness (F=4.243, p<0.01).

age of the dog

T

<=2.5years 2.5-48years

neutered status neutered status

/\ /\

4.8 -6.9 years > 6.9 years
Node 6
0.07 (1.0)
12.8% age at acquisition

/\

n_e_t_;_t_g_rg_c_l _______ intact neutered intact <12 weeks >12 weeks
Node 1 | Node 4 Node 5 Node 7 Node 8
-0.32 (1.0) -0.17 (1.0) 0.06 (1.0) 0.35(1.0) 0.22 (1.0)
iiiiii 137% ! trainin 9 11.8% 13.6% 10.2% 10.6%
courses
0 or 1 type 2 or more types
Node 2 Node 3
-0.10 (1.0) 0.04 (1.0)
15.6% 11.8%

Fig. 1. Regression tree model for calmness trait. Scores in the node: mean (S.D.), proportion of the sample within the node (%). Bold square highlights the highest mean,

dashed line the lowest mean.



396 E. Kubinyi et al. / Behavioural Processes 81 (2009) 392-401

3.3.1.2. Interactions. Neutered status and age: Calmness positively
correlated with the age of the dogs in both neutered and intact dogs.
However, the correlation was stronger in neutered dogs (F=19.031,
p<0.001).

Sex and neutered status: Intact dogs were reported to be calmer
than their neutered counterparts in both sexes. However the dif-
ference was less significant in case of females than in case of males
(F=3.944, p<0.05).

Sex of the dog and number of people in the household: In female
dogs the number of people was positively correlated with the
calmness score: more people around was related to higher calm-
ness. However, in male dogs there was no correlation (F=11.811,
p<0.001).

Neutered status and frequency of playing with the dog per week:
Daily playing was related to a significantly higher calmness in intact
dogs, however, this difference disappeared in case of the neutered
dogs (F=3.963, p<0.05).

Age at acquisition and education: Higher calmness was detected
at dogs bred by the owner. In case the dog was acquired after its
first birthday, secondary and high school educated owners had
calmer dogs than primary-school and university educated owners
(F=2.029, p<0.05).Age at acquisition and age: Calmness positively
correlated with the age in every ‘age at acquisition’ groups, except
in the ‘bred by the owner’ group, at which there was no correlation
(F=3.393, p<0.05).

Age at acquisition and owner age: Children had the calmest dogs.
Owners above the age of 60 years had generally less calm dog than
others. However, in case of other owners, those, who acquired their
dogs before the age of 12 weeks, reported moderately higher calm-
ness compared to a delayed acquisition (F=1.89g, p <0.05).

Purpose of keeping the dogs and hours spent together: Calm-
ness increased with the longer time the owner and the dog spend
together. However, among owners, who claimed that their dog has
other function besides being the member of the family, the reported
calmness did not differ between the dogs (since it was relatively
high primarily, F=2.834, p<0.05).

Purpose of keeping the dog and owner age: Owners above the age
of 60 years had less calm dogs in case they kept their dog as family
member only (F=2.46g, p<0.05).

Owner age and training experience: Dogs with at least two types
of training experience were generally calmer than others, except
in the group of owners under 18 and above 60 years (F=2.1813,
p<0.05).

3.4. Trainability

The regression tree model for predicting the trainability of
dogs is illustrated in Fig. 2. Number of professional training

TRAINABILITY

courses the dogs has received (e.g. puppy class, obedience, agility),
the age of the dog and purpose of keeping the dog were
detected to have the most significant effect on the trainability
score.

The first split was predicated on training experience
(F=220.13310515). The subgroup of dogs who attended at least
three types of professional training courses had the high-
est mean trainability. This group consisted of 19.8% of the
sample.

The group of dogs without professional training experience was
further split into two child nodes based on the age of the dog
(F=123.8813707)- Untrained dogs which were around or older than
3 years, had the lowest mean trainability in the sample. This node
consisted of 17.2% of the dogs.

Dogs in the one type of training experience group generally
attended basic obedience courses (puppy class and basic class).
Their group was divided to two terminal nodes based on the pur-
pose of keeping the dog (F=9.101 2463, p<0.01). Dogs described as
the member of the family without any special purpose had lower
mean scores on trainability than those dogs that had a more specific
function in addition (e.g. work, guarding, etc.).

The two types of training experience group, similarly to
the untrained dog-group, was split based the age of the dog
(F=40.191 2259, p<0.001). 2.5-year-old or younger than 2.5-year-
old dogs were reported to be more trainable than older dogs with
similar types of training experience.

In short, according to the regression tree, the most important
factor related to the trainability is the training experience of the
dog. Additionally, younger dogs were generally reported to be more
trainable than older dogs.

The GLM analysis revealed that every independent variables
had detectable effects on the trainability variable (F=17.30111,
p<0.001). Below we list those main effects and interactions that
are not represented on the regression tree of Fig. 2.

3.4.1.1. Main effects

Number of people in the household: More people around the dogs
were related to less trainability (F=5.031, p<0.01).

Purpose of keeping the dog: Dogs were reported to be more train-
able in case their owner attributed specific function to the dog
(work, guarding, etc.) not only being a family member (F=13.70-,
p<0.001).

Playing per week and hours spent together: Frequent playing was
related to higher trainability. However, those owners who played
only once with their dog weekly reported higher level of train-
ability than it could be expected compared to others (F=14.445,
p<0.001).

training courses

N

no 1 type
‘ purpose of
age of the dog

/N

keeping the dog

P

member+other,
member only not family member <= 2.5 years >2.5 years

2 types 3 or more types
Node 7
0.38(0.8)
age of the dog ik

™~

family

family
<=3 years >3years
Node1 || Node2 | Node 3
-0.08 (1.0) | | -0.47 (1.2) | -0.08 (1.0)
17.2% 18.1% 11.8%

Node 4 Node 5 Node 6
0.04 (1.0) 0.25(0.8) || 0.02 (1.0)
11.6% 10.4% 11.1%

Fig. 2. Regression tree model for trainability trait. Scores in the node: mean (S.D.), proportion of the sample within the node (%). Bold square highlights the highest mean,

dashed line the lowest mean.
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3.4.1.2. Interactions

Sex and neutering: Neutered females and intact males were
reported to be more trainable compared to neutered males and
intact females (F=4.764, p<0.05).

Neutering and the age of the dog: In the group of neutered dogs
the negative correlation between the trainability and the age of the
dogs was stronger than in the group of unaltered dogs (F=9.231,
p<0.01).

Age at acquisition and owner gender: Women had more trainable
dogs than men, except if they acquired the dog after its first birthday
(F=3.013, p<0.05).

Age at acquisition and number of other dogs: Trainability
decreased with the delayed acquisition of the dog. Dogs acquired
after their first birthday and kept alone were reported to be the
least trainable (F=2.33g, p<0.05).

Neutering and owner age: Trainability of neutered dogs slightly
decreased with the age of the owners. However, in case of intact
dogs, 19-30- and >60-year-old owners reported lower trainability
(F=2.993, p<0.05).

Training experience and age of the dog: Age negatively correlated
with trainability in every ‘training experience’ group, but the cor-
relation was less strong in case of more trained dogs (F=2.844,
p<0.01).

Age of the dog and hours spent together: The negative correla-
tion between the age of the dog and the trainability score was the
strongest in the group of dogs which spent less than 1 h with their
owner daily (F=7.59,, p<0.001).

3.4.2. Dog sociability

The regression tree of dog sociability factor can be seen in Fig. 3.
The first split on the sample was determined by the age of the
dog (F=195.69410514, p <0.001). Five age groups were formed. The
youngest group (dogs under or around the one and a half year)
had the highest sociability toward other dogs. The oldest age group
(dogs above 4.8 years) was divided into subgroups by the hours
spent together with the owner daily (F=24.061 357, p<0.001). The
least sociable dogs were older than 4.8 years and spent less than 3 h
together with the owner. Dogs who spent more than 3 h with the
owners were subdivided again, by the sex of the dog (F=20.371 3437,
p<0.001). Females were found to be more sociable toward their
conspecifics than males.

DOG SOCIABILITY

According to the GLM, every independent variable had effect on
the dog sociability factor (F=12.19g7, p <0.001). Below we list those
results that cannot be observed on the regression tree.

3.4.2.1. Main effects. Education of owner: Owners who had basic
school education only reported the lowest dog-sociality, while
owners with a university degree the highest. Secondary and
high school educated owners were in between, at a similar level
(F=4.383,p<0.01).

Purpose of keeping the dog: Non-family member dogs were less
sociable than family member dogs (F=7.24,, p<0.001).

Number of people in the household: Owners from more popu-
lated households reported having less dog-sociable dog (F=23.681,
p<0.001).

Frequency of playing with the dog: More frequent playing was
related to higher dog sociability (F=6.263, p<0.001).

3.4.2.2. Interactions. Acquisition of the dog and gender of the owner:
Delayed acquisition of the dog was related to lower sociability in
both genders of owners. However, dogs of men, bred by the owner or
acquired after the age of first year had the lowest mean of sociability
(F=3.403, p<0.05).

The number of professional training courses does not affect
the sociability of the dog toward other dogs if they were acquired
between the age of 2 weeks and 12 months. However, dogs that
were bred by the owner and received one-two or four or more train-
ing courses were reported as less sociable. Dogs acquired after the
age of 1 year and with three types of training experience were also
found to be less sociable than the others (F=1.9613, p <0.05).

Neutered dogs who live with at least with two other dogs were
the least sociable compared to others. Intact dogs had a mid-level
of sociability except for those who live with at least two other
dogs. These dogs were the most sociable compared to the whole
population (F=4.873, p<0.01).

3.4.3. Boldness

Fig. 4 presents the regression tree model of boldness. The sex
of the dog, age at acquisition, and age of the dog had the strongest
predictivity on the boldness factor. The first split was related to the
dogs’ sex (F=196.591 10517, p <0.001). Males were divided into three
subgroups (F=28.97,53898, p<0.001) and females into two sub-
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Node 6 Node 7
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Fig. 3. Regression tree model for dog sociability trait. Scores in the node: mean (S.D.), proportion of the sample within the node (%). Bold square highlights the highest mean,

dashed line the lowest mean.
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Fig. 4. Regression tree model for boldness trait. Scores in the node: mean (SD), proportion of the sample within the node (%). Bold square highlights the highest mean, dashed

line the lowest mean.

groups (F=51.23; 4616, p<0.001) based on their age at acquisition.
Two out of these five child nodes (see Fig. 4) were further subdi-
vided by the dogs’ ages (2-12 weeks in males node: (F=39.511 3179,
p<0.001 and 2 weeks to 12 months in females node F=34.591 35,¢).
The boldest dogs were males, acquired before the age of 12 weeks,
and were younger than 2 years old (12.3% of the sample). The least
bold dogs were females either acquired after the age of 1 year or
bred by the owner (10.4% of the sample).

In short, younger dogs were more bold in both sexes. Females
were outstandingly fearful if they were either bred by the owner or
acquired after the age of their first year.

According to the GLM analysis 11 independent variables had
effect on the fear factor (F=10.7349, p<0.001).

3.4.3.1. Main effects. Owner gender: Women'’s dogs were reported
to be less bold (F=6.931, p<0.01).

Number of other dogs: Single dogs were the boldest, while dogs
who shared the household with two other dogs were reported to
be the least bold (F=3.163, p<0.05).

3.4.3.2. Interactions. Age at acquisition and age of the dog: Among
dogs who were acquired between the age of 2-12 weeks, boldness
negatively correlated with the age of the dog. In other groups there
was no correlation (F=6.613, p<0.001).

Training experience and age of the dog: Among dogs who attended
0-2 types of professional training courses, age negatively corre-
lated with boldness: older dogs were more fearful. However, in
dogs with three or more training courses there was no correlation
(F=3.744, p<0.01).Neutered status and age at acquisition: Among
dogs acquired after the dog’s first birthday intact individuals were
reported to be bolder than neutered dogs (F=3.403, p<0.05).

Neutered status and hours spent together: Among dogs who spend
less than 3 h with their owner daily, neutered dogs were reported
to be bolder. However, this trend has changed in the group of dogs
who spend more than 3 h with their dog daily: in this case neutered
dogs were less bold than their unaltered conspecifics. Boldness
decreased with the longer time the dogs spend together with their
owners in both groups (F=3.37,, p<0.05).

Purpose of keeping the dog and number of previous dogs: In dogs
who were kept as family members exclusively, more experienced
owners had less bold dog. In the groups of dogs who were kept

for other purposes as well, there were no correlations (F=4.06,,
p<0.05).

Sex of the dogs and number of previous dogs: In male dogs, more
experienced owners had less bold dogs. In female dogs there was
no correlation (F=6.74, p<0.01).

Age of owner and training experience: Dogs of 19-30-year-old
owners had bolder dogs than 31-60-year-old owners, except in the
case of dogs who attended four or more training courses. Here the
trend was opposite (F=2.1513, p<0.05).

4. Discussion

In the present questionnaire-based study with more than 14,000
respondents we identified four dog personality traits: calmness,
trainability, dog sociability and boldness.

The four traits and their converses were described previously
by several authors. Jones and Gosling (2005) conducted a meta-
analysis on 51 empirical studies that were published before 2004
and extrapolated seven personality traits: reactivity, fearfulness,
activity, sociability, responsiveness to training, submissiveness and
aggression. Our four traits fit satisfactorily into Jones and Gosling’s
framework. Their reactivity trait is similar to our calmness trait,
and our boldness trait is the converse of their fearfulness trait.
While the meta-analysis of Jones and Gosling (2005) covered all
areas of dog personality, our study did not touch upon activity, sub-
missiveness and aggression in dogs, although some items in our
sociability trait were aggression-related and there is some debate
whether activity and submission should be considered a separate
or independent personality traits (Gosling and John, 1999; Jones
and Gosling, 2005).

The review of Jones and Gosling (2005) covered all types of
temperament assessment methods and merged the results of the
test batteries, ratings of individual dogs, expert ratings of breeds
and observational tests. As Gosling argued elsewhere (Gosling,
2001), owner’s ratings of individual dogs are as adequate as behav-
ioral observations in case the ratings’ validity and reliability were
proved to be appropriate. Our personality traits in the questionnaire
showed convincing repeatability and internal consistency. Our con-
structs had similar associations with independent variables as has
been previously reported, which supports convergent validity (see
below).
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Although working out a new tool (e.g. a questionnaire in this
case) for collecting information about dogs’ behavior in the home
environment might be useful, the more important aspect of this
study arises from the multiple demographic questions collected
about both dogs and their owners. These variables allowed an
extensive study on demographic and trait associations, some of
them are new to the literature.

We used two statistical methods for investigating the associa-
tions. The more traditional univariate general linear models tested
linear relationships and two-way interactions, however, due to the
large number of independent variables, the numerous interactions
are difficult to interpret. Regression trees are ideal for analyzing
complex numeric and/or categorical data and detecting non-linear
relationships in the structure (Breiman et al., 1984). As far as we
know, this method has not been used to analyze large data sets
in personality research on dogs, despite the fact that the method
shows some advantages over other statistical approaches.

Below we summarize which independent variable had the most
significant effect on our personality constructs and then we list the
variables one by one for setting them in the literature. Note that
the characteristics of dogs in the present study were reported by
the owners, and the association with other traits or factors do not
necessarily represent a causal relationship.

The results showed that calmness is influenced primarily by
the dog’s age, the neutered status, training experience and the age
of acquisition. The least calm dogs were less than 2.5 years old,
neutered and acquired after the first 12 weeks of age, while the
calmest dogs were older than 6.9 years. Neutered dogs of either
sex were less calm than their intact counterparts. More daily inter-
action and more experience with previous dogs on the owner’s
part was related to higher calmness. These findings are in accor-
dance with the literature (Bennett and Rohlf, 2007; Wilsson and
Sundgren, 1997; Kobelt et al., 2003) which support the convergent
validity of this trait. Trainability is affected primarily by the num-
ber of types of professional training courses the dog received, the
dog’s age, and the purpose of keeping the dog. The least trainable
dogs had not received professional training courses at all and were
older than 3 years. The most trainable dogs were those who partic-
ipated in three or more types of professional training courses. Daily
interactions were also crucial for trainability (see Ley and Bennett,
2008; Bennett and Rohlf, 2007; Jagoe and Serpell, 1996; Kobelt et
al,, 2003). Dog sociability was mainly determined by the age, sex,
training experience and time spent together. The least sociable dogs
were older than 4.8 years and the owners spent less than 3 h with
the dog daily. The most sociable dogs were less than 1.5 years old.
Males were less sociable toward their conspecifics than females.
Higher number of people in the household was related to less socia-
bility too (see Bennett and Rohlf, 2007). Boldness was affected by
the sex and age of the dog, the age of acquisition. The least bold were
females acquired after the age of 1 year or bred by the owner. The
boldest dogs were males, acquired before the age of 12 weeks, and
were younger than 2 years old. These results are in harmony with
the findings of Goddard and Beilharz, 1983; Wilsson and Sundgren,
1997; Ruefenacht et al., 2002; Svartberg, 2002; Strandberg et al.,
2005).

Regression trees showed which demographic factors are the
most predictive for the described personality traits. However, other
variables, including the owner’s gender, age, education, previous
experience with dogs, the number of people and dogs in the house-
hold, and purpose of keeping the dogs also had less significant, but
detectable effects.

Several findings revealed in the present study resonate with
earlier reports. The dog owners of this study reported that gen-
erally older dogs were calmer, less trainable, less social and less
bold than younger dogs. This is in harmony with the findings of
Bennett and Rohlf (2007) who showed, using questionnaires in a

volunteer sample, that the age of the dog was positively associated
with unfriendliness and negatively associated with anxious behav-
iors. In another questionnaire-based study Ley and Bennett (2008)
found that extraversion negatively correlated with age, also using
a questionnaire. In contrast with these results, Seksel et al. (1999)
did not find any associations with age in a behavioral test battery,
while Strandberg et al. (2005) observed higher boldness in older
dogs.

Age of acquisition is commonly believed to affect the adult
behavior of the dog, but scientificevidence is rare. Bennett and Rohlf
(2007) even called this belief a misconception, as they did not find
any associations between that variable and problematic behaviors.
However, according to our results, this variable had a significant
effect on all personality traits in this study: dogs acquired before
the age of 12 weeks were described as being calmer, more train-
able, more social and bolder than dogs acquired later, especially
those acquired as adults. This finding could be explained from two
different perspectives. On the one hand, owners who acquire a dog
before the age of 12 weeks could be more caring and more likely
to plan in advance by consulting relevant references on dog behav-
ior. Since the work of Scott and Fuller (1965), the idea that a dog
should be adopted before the age of 12 weeks has been widespread
in the dog literature. However, as shown by these authors, dogs
can be socialized much easier during the so-called sensitive period
between 8 and 12 weeks of age, so that direct positive effects
from relatively early interactions cannot be excluded. Importantly,
Serpell and Jagoe (1995) reported a relationship between the age of
acquisition and problem behaviors. These included increased fear
of other dogs and of traffic and was interpreted as the result of the
so-called “kennel syndrome” in which young dogs are not exposed
early enough to a variety of social and non-social stimuli.

From both theoretical and practical points of view, the effect of
sex in dogs on various personality traits could be of great impor-
tance. We found that neutered females and intact males were
reported to be more trainable compared to neutered males and
intact females, which suggests that owners decide to neuter their
male dogs if they have encountered behavioral problems or disobe-
dience (see Hart and Miller, 1985; Bradshaw et al., 1996; Ruefenacht
etal.,2002; Notari and Goodwin, 2007 for similar results, and Seksel
et al.,, 1999; Bennett and Rohlf, 2007, who did not find major differ-
ences between the trainability of males and females).

Neutered dogs were less calm in both sexes. Bennett and Rohlf
(2007) reported similar findings: desexed dogs were considered
to be more nervous than sexually intact dogs. Intact males were
the boldest group. Similar findings were reported with reference
to “nerve stability” based on the behavioral test batteries (Goddard
and Beilharz, 1983; Wilsson and Sundgren, 1997; Ruefenacht et al.,
2002). Neutered females were less bold than all other sex-groups.
Females were more sociable than males independently from altered
status, as expected from Notari and Goodwin (2007). However, we
have to emphasize again that the associations do not imply causal
relationships. Neutering could well be the consequence of having
experienced a behavioral problem, not the reason for showing a
particular trait (see also Guy et al., 2001a,b).

One-third of dogs in our sample did not receive any type of pro-
fessional training courses, similarly to an Australian sample (Kobelt
et al., 2003). Dogs without any professional training courses were
less calm, less trainable and less sociable than trained dogs. Dogs
that received more types of training courses (e.g. guarding, agility)
had significantly higher scores for all three traits. Trained dogs were
reported as being bolder in comparison to non-trained compan-
ions. This corresponds to results obtained by Svartberg (2002). He
found that trained dogs tested in the Dog Mentality Assessment test
were bolder than untrained companions. In parallel, in a question-
naire survey, both Bennett and Rohlf (2007) and Kobelt et al. (2003)
reported that trained dogs were more obedient.
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Previously there were little data on the relationship between the
gender of the owner and the dog’s personality. Bennett and Rohlf
(2007) found that men reported having more disobedient dogs. By
comparing the opinions of 2146 men and 8372 women about the
behavior of their adult dogs we found that women’s dogs were more
trainable, more sociable and less bold than men’s dogs. However,
neither of these findings show whether the difference is in the eyes
of the beholder or indeed if interactions between dogs and humans
might be influenced by human sex differences.

We have to note here, that women were considerably more fre-
quent in our sample. This could be explained by assuming that
women keep dogs more frequently than men, are more willing to
fill in questionnaires, or use the Internet more frequently. However,
the latter assumption might not be relevant because other authors
who did not require their subjects to use the Internet for filling
in questionnaires published very similar gender rates (e.g. 85% of
respondents were women in Bennett and Rohlf, 2007).

Older participants in Bennett and Rohlf’s study (2007) reported
that their dogs were more likely to appear anxious. In our sample,
people aged between 19 and 30 years reported having the least
calm dogs. The most trainable and sociable dogs could be found in
the 31-60-year-old owner-group. However, the boldness scores of
31-60-year-olds’ dogs were lower than those of dogs with 19-30-
year-old owners.

We did not find previous data in connection with dog-owners’
educational history and their dogs’ behavior. In our case primary-
school educated owners reported having less trainable and less
social dogs than others. People with university degrees judged their
dogs to be more social dogs in comparison to secondary-school
educated owners.

Number of people in the household is another variable that can
influence the behavior of dogs but has received little attention so
far. In an Australian sample, dogs from larger families were rated
as more disobedient and more unfriendly/aggressive (Bennett and
Rohlf, 2007). Based on our sample, we can confirm that dogs in
larger families were reported being less social toward theirs con-
specifics than dogs living in smaller families. In female dogs the
number of people was positively correlated with the calmness
score: more people around was related to higher calmness. Addi-
tionally, a higher number of people in the household was associated
with significantly bolder dogs. One possible explanation could be
that people in larger families, which usually have one or more chil-
dren, show less care and devotion toward their dogs. This seems to
be supported by the finding that families with infants and children
express a low degree of attachment toward their pets (including
dogs), and the opposite is true for single or divorced people (Albert
and Bulcroft, 1987).

In a similar vein, people living without children are more
devoted to their dogs according to Marinelli et al. (2007). Thus, the
family size, and potentially, the quality and quantity of interaction
between family members and dogs has an influence on the person-
ality traits of dogs. This suggests that it would be advisable to take
this variable into account in future studies.

According to Kobelt et al. (2003), the number of dogs in the
household did not affect personality traits. We found that a higher
number of dogs in the household is associated with higher calm-
ness and trainability, but decreased boldness. The reason for this
finding is not clear; however, dogs could provide social partners for
each other in the absence of the owner and be less bold on their
own.

The reason for living with a dog is a key factor in the human-dog
relationship, and it might affect the dog’s personality. Companion-
ship is a common reason for acquiring a dog—approximately 80%
of a UK sample reported this as the main motivation (Jagoe and
Serpell, 1996). In a random sample from Australia, 52% of owners
reported that companionship was the reason for getting the dog,

and 74% said companionship was the main benefit of having a dog
(Kobelt et al., 2003). Dogs chosen for companionship showed lower
rates of competitive aggression than dogs acquired for protection,
breeding or exercise (Jagoe and Serpell, 1996), in contrast Kobelt
et al. (2003) did not find such associations. In our questionnaire,
the categories for the function of the dogs were not exclusive, so
perhaps it is not surprising that 93.3% of the 14,004 respondents
marked the ‘family member’ category as the function of their dogs.
This suggests that German speaking Western European residents’
attitudes toward their dogs can be characterized as affection and
sympathy, rather than as economic self-interest (Serpell, 2004). By
surveying the adult dogs only, we found that people who consider
their dogs as family members exclusively (45.1%) have less calm,
less trainable, but bolder dogs than dogs in the “family member and
other” category (48.2%). The results suggest that dogs kept without
any specific functions (e.g. work, guarding) are not as well trained
as dogs with these functions.

Owners’ experience with previous dogs seems to be an impor-
tant factor. Dogs belonging to first-time dog owners were more
likely to show behavior problems (Kobelt et al., 2003). Experienced
owners had calmer dogs (Bennett and Rohlf, 2007), and experience
increased the trainability or working success of dogs (questionnaire
surveys: Jagoe and Serpell, 1996; Kobelt et al., 2003; Bennett and
Rohlf, 2007; Ley and Bennett, 2008; test battery: Svartberg, 2002).
Boldness was also higher in dogs living with experienced own-
ers (questionnaire: Jagoe and Serpell, 1996; test battery: Svartberg,
2002). Similar to previous findings, we found that owners who had
two or more previous dogs reported having calmer dogs than those
owners who had no previous dogs or only one previous dog. Expe-
rienced owners had also more trainable dogs. However, contrary
to the findings of Jagoe and Serpell (1996) and Svartberg (2002),
boldness of the dogs in our sample did not increase with multiple
training courses.

It is not surprising that owners who spend more time together
with their dogs report to have calmer, more trainable, more sociable
and less bold individuals. Since more time together generally means
that the dog is kept in the house or in a flat rather than in a garden
or a kennel, the result suggests that housing conditions probably
affect the investigated traits.

Dog owners who engaged in training activities reported that
their dogs were less disobedient, less nervous and more friendly
toward people and dogs (Jagoe and Serpell, 1996; Kobeltetal.,2003;
Bennett and Rohlf, 2007). We found that people who played every
day with their dog perceived their pet to be calmer, more train-
able and more social than those who played less. Importantly, this
could be interpreted in two ways. People may prefer to play with
calmer, more sociable dogs, or dogs could become calmer and more
sociable as a result of frequent play.

Despite the virtues of the study (sample size and multiple per-
sonality trait-demographic variables associations), it has its own
limitations. First, respondents were interested in reading DOGS
magazine and completing a personality questionnaire about their
dog, which biased the sample population. Presumably, this is one
main reason why the majority of the respondents were women,
although other authors published similar gender rates (e.g. 85% in
Bennett and Rohlf, 2007), which suggests that significantly more
women than men have dogs. Second, the demographic variables
may certainly be related to each other in several ways that were
not uncovered here.

In summary, this large sample of dog owners allowed us to
uncover a few major factors that may act as environmental vari-
ables in influencing the development of dog personality. Some of
these are in agreement with previous studies based on question-
naires or behavioral observations, while others have not previously
been reported. We think that the value of such research is in pro-
viding hypotheses for future work, which then should be executed
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under more controlled conditions, including the careful selection
of a representative sample and with more focus on using direct
behavioral measures.
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