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reacquisition.



Abstract

Dogs are able to solve different problems by tiad error learning, but it seems that
they cannot understand the means-end connectiome Studies suggest that dogs'
performance is influenced by their breed and byidkiel of familiarity with the person
they interact with. In our study, we assess indigldifferences in both social and non-
social responses in a problem-solving task dutiegaicquisition, extinction, and
reacquisition phases. In order to investigate ffeeeof familiarity, in the first
experiment, the human present during the task waere familiar (the dog's owner) or
unfamiliar person. In the second experiment, wepamed breeds (Retrievers and
Shepherds) that had previously shown differencesdgommunicative task. The results
revealed that all groups learned the task and becaone efficient in the acquisition
trials. These non-social responses diminished duwxtinction, where an increase in
social responses was observed. With regard toichehV differences, dogs were more
persistent in searching the reward during the steatinction trial when the owner was
present (in contrast with a stranger), and alskdddonger at the unfamiliar person at the
beginning of the acquisition trial. On the othentiaRetrievers showed greater social
motivation during reacquisition and Shepherds glake more bones during the third
acquisition trial, thus suggesting a more persisisearch of the reward. These findings
highlight the relevance of studying different laaghschedules as well as individual

differences in problem-solving ability so as to noye selection and training techniques.

Key words: breeds, owner-stranger, learning, ssesponses, problem solving.



1. Introduction

Problem solving can be defined as a subset ofuim&intal responses that appear
when an animal cannot achieve a goal using a daetin. Therefore, the subject needs
to perform a novel action or an innovative inteigrabf available responses in order to
solve the problem (Scheerer, 1963). This ability been studied in dogs using a wide
variety of tasks (e.g. Frank & Frank, 1985; Miklésial., 2003; Osthaus, Lea & Slater,
2005; Scott & Fuller, 1965). One of the most comiased activities is the string-
pulling task, designed by Koehler (1927), in whichiece of food is attached to a rope
and put out of the dog’s reach. The subject hasiliche rope to obtain the reward. Dogs
are successful in solving this task but they cannoderstand the means-end connection;
hence, the mechanism to solve the problem isandlerror instrumental learning
(Osthaus et al., 2005; Range, Moéslinger & Viraagl2). Additionally, they had the
ability to solve a cooperative version of this gesb. In this task, the dog has to pull one
end of the rope and, at the same time, anotheodbgman has to do the same at the
other end in order to obtain the reward (Ostoji€layton, 2014).

However, some dogs appear able to learn to paytiatteto connectivity using
another task. In this problem, dogs have to chbes&een two boards, one with a reward
(on) and another with the reward placed next tdotteerd (off). The results showed that
dogs chose the “on” board when both rewards wexeepl at the same distance from the
dog or closer to the dog. They were able to sdiegdsk even when the “off” board was
closer to them (they did not commit the proximitsoe). (Range, Hentrup & Viranyi,
2011). However, more recently, Miller, Riemer, Viya Huber & Range (2014) were

unable to replicate these results, despite thetliatthe dogs learned to solve the task



with training. Furthermore, they were only ableskmw transfer to two of the three new
conditions in which some stimuli of the experimésietup had been changed. The
authors concluded that dogs can learn to solveupport problem based on perceptual
cues, but seemingly without developing an undedsteof the underlying causal
structure.

Dogs have demonstrated remarkable abilities tcesotablems using human
communicative cues, such as following a pointingtge to find hidden food (e.g.,
Miklosi & Soproni, 2006). Likewise, several studiesve revealed that when dogs are
exposed to an unsolvable problem they tend to &@kperson to ask for help (e.g.
Marshall Pescini, Passalacqua, Barnard, Valsecdhiao Previde, 2009; Marshall
Pescini, Valsecchi, Petak, Acorssi & Prato Prevaf$)8; Miklosi et al., 2003).
Regarding communicative abilities, some authorelsated that such skills are the
result of domestication and are somewhat indepdrademtogeny (e.g. Hare et al., 2010;
Miklosi et al., 2003). However, several pieceswitlence support the idea that learning
and experiences during ontogeny would play a sgant role (e.g. Barrera, Giamal,
Mustaca & Bentosela, 2012; Bentosela, Barrera,\iagkac, Elgier & Mustaca, 2008;
Udell, Dorey & Wynne, 2010). For example, differassociative learning procedures
(reinforcement, extinction, and omission) modiftad duration of the gaze at the human
face when a reward was unavailable as well asallexing of human pointing gestures
to find hidden food (Bentosela et al., 2008).

In addition, some studies indicate that dogs’ penBince changes according to the
level of familiarity (owner-stranger) with the perspresent during the task (Elgier,

Jakovcevic, Barrera, Mustaca & Bentosela, 2009¢epesi, Doka & Miklosi, 2014;



Marshall-Pescini, Passalacqua, Petrazzini, Valsé&€&hato-Previde, 2012). For
instance, Elgier et al. (2009) demonstrated thaani object-choice task, the extinction of
following pointing gestures took longer if the p@inwas the dog's owner compared to a
stranger. These studies showing differences in’g@gormance based on reinforcement
or on the familiarity with humans (owner vs. strarjcattest to the importance of learning
and experiences during ontogeny in the underlyieghanisms of dogs’ social cognitive
skills (e.g. Bentosela et al., 2008; Udell et 2010; Wynne, Udell & Lord, 2008). To our
knowledge, there are no previous studies compénmgffect of the presence of the
owner vs. a stranger during a non-social problemhith dogs can solve the task by
themselves, without interaction with the human. TEwel of familiarity of the person

who interacts with the dog can be an importante®of individual differences in social
and non-social tasks.

Another important source of individual differeneeshe breed of the dog. There is a
lot of anecdotal knowledge about breed differenelesvever, scientific studies are,
unfortunately, scarce (Dorey et al., 2009) andhaaenly related to social problem-
solving skills. In this sense, Wobber, Hare, KdWatznick, Wrangham & Tomasello,
(2009) demonstrated breed differences in an olsjecice task by assessing the ability to
follow different human cues to find hidden food.wver, a meta-analysis involving
different studies failed to find any significantfdrences between breeds in pointing
tasks (Dorey, Udell & Wynne, 2009). Using anothmeportant communicative response,
Jakovcevic, Elgier, Mustaca & Bentosela, (2010w&tabthat, when a reward was
unavailable, Retrievers gazed longer toward thedmuface than Shepherds and Poodles.

This difference was observed during a spontanessisrt which food was in sight but out



of the dogs’ reach, as well as during an extincpoycedure in which gaze behavior was
no longer reinforced.

One of the most important weaknesses in the breegbarison studies is that there
are hundreds of breeds and it is very difficulsétect which will be compared. Today,
less than one fourth of the existing breeds areesgmted in research studies on breed
differences. Unfortunately, the main criterion oftelates to a matter of availability
(Mehrkam & Wynne, 2014). More recently and for finst time, Udell, Ewald, Dorey &
Wynne (2014) have compared working breeds withegiip selection pressure during
domestication and have demonstrated that breedfisggedatory motor patterns can
serve as an important predictor of success in ggtbbhoice task.

Furthermore, the empirical evidence of breed diffiees in non-social cognition is
scanty. Scott & Fuller (1965) developed a broadym to compare the behaviors of
various breeds and found differences in problemisglability, aggressiveness and
emotionality. Plutchik (1971) detected differenaeshe tendency to approach and
withdraw in novel situations. More recently, Svartdp (2006) compared a large number
of breeds in their response to sudden stimuli.

In recent years, the experimental approach of hehhas become increasingly
focused on studying individual differences (Gos|igg01), probably because this
knowledge could improve not only the comprehensibthe mechanisms involved but
also the selection of the most suitable dogs ttopardifferent tasks. Considering that in
many activities such as assisted therapy, rescaaedgetc. dogs are selected by their

breed, the knowledge of behavioral differences betwbreeds is relevant.



This work has several objectives. First, to asgesssociative learning shapes social
and communicative responses, even when dogs haadvi®a non-social task in which
they have to remove plastic bones from a platestahge reward. This problem can be
solved without any help from humans. The task casegrthree learning procedures:
acquisition, extinction and reacquisition. The ewibon of the effects of associative
learning will provide information on how behavi@e modified in order to solve a
problem. If these learning procedures also affeciad behaviors during problem solving,
we can support the hyphotesis that learning isobiee mechanisms responsible for
communicative responses to humans.

Second, to assess whether the familiarity of agpefswner-stranger), present during
the task, shapes the social and non-social respafsiee dogs (Experiment 1). It should
be noted that in most studies the owner and thegér are together at the same time.
Therefore, the owner may be a relevant stimuluscandovershadow the presence of the
stranger. Moreover, he can reduce fear or curiosdgtions toward him. Hence, we
compare the presence of each person (owner-stjastgging alone with the dog.

Third, to evaluate the individual differences ie firoblem-solving skills of
Retrievers and Shepherds (Experiment 2). We hdeeted these breeds because they
have already shown differences in gazing at thedmuface when a reward was
unavailable, and this communicative behavior canddaelevant to the task under analysis
(Jakovcevic et al., 2010). However, in this cake,dogs have no need to interact with
the person to use the food device and both, sao@dhon-social responses, are evaluated

at the same time. If Retrievers are more socidtae Shepherds, they will show more



social responses during the task and look long#regperson. In addition, these results
could extend the differences found between thesedsrto a new non-social task.
Finally, with regard to the potential scope of thpgproach, we can assess in both
experiments which groups are more persistent ingrip solve the task during extinction
when food is no longer available. The animal’s lefeersistence as a response to
different reinforcement programs may indicate dagtation to different types of
training. High persistence may be optimal for dartasks where no continuous
reinforcement can be provided and the dog hasvoajiong response chain without
obtaining any reward. In other cases, it may preti@animal from having a more
flexible behavior and searching other sourcesiofosecement. Moreover, evaluating
whether the presence of the owner during task ilegmay affect the dog's performance
is indeed valuable for designing training situasievhere the owner may or may not be
present, depending on the goals to be achieveatidition, contributing to the scanty
volume of empirical knowledge on breed charactesswill help make a better selection
thereof for different types of training and tashs tlog may perform. In the long run, the
dissemination of this knowledge will also help fi@wwners make a better selection of
their dogs. Unfortunately, given the little empai@vidence available on breed
differences, owners base their dog choices on at@ddformation, which, in some

cases, might increase incompatibility between theers’ and the dog’s characteristics.

2. Study 1

M ethod



Thirty-nine subjects were assessed. Fifteen waeadied according to the exclusion
criterion (see 2.3 Procedure). The final samplemsad 24 adult dog<anis
familiaris), randomly assigned to two groups: Familiar Grffe) and Unfamiliar
Group (UG). The unfamiliar person was always a woni& consisted of 8 males and 4
females, mean age: 4.1, SD: 2.4 years, from vaboersds (2 Labrador retrievers, 1
Golden retriever, 1 German Shepherd, 1 Poodle,ck&dSpaniel, 1 Bull Terrier and 5
mixed breeds). The UG included 6 males and 6 fesnatean age: 4.71, SD: 2 years,
from various breeds (1 Brittany Spaniel, 1 Great®d Rottweiler, 1 Bull Terrier, 1
Shar-pei, 1 Neapolitan Mastiff, 1 Pit Bull Terreend 5 mixed breeds). All of them lived
in family households as pets and had not receibedience training. Eight dogs had
already been assessed in an object-choice taskighwogs had to follow a human
pointing gesture to find hidden food in one outwad opaque bowls. They had no

experience with the apparatus or the experimenter.

2.2 Apparatus

The experiment was conducted in a familiar roorthefdogs’ home. The apparatus
used was Nina Ottosson© Dog Magic, consisting rmitend plate, 36 cm in diameter,
with nine bone-shaped depressions containing nastip bones. Eight bones are
arranged in a circle and a ninth one is locatatiéncenter. Each bone had a small hole to
release the smell of food. Small pieces of cookest wvere used as reinforcement and
were hidden under each bone. In addition, the whol surface was spread with large
quantities of liver to distribute the smell evenlye device was placed on a carpet

(75x45 cm) to prevent slipping. A person (the expenter, E) sat down on the floor 1 m



away from the apparatus. A helper, located 1 mdtraight line from the apparatus,
recorded the sessions. Sessions were taped wiihyalBCR-SR 88 camera. During the
session only the dog, the E, and the unknown pexbmnoperate the camera were

present. Figure 1 shows an image of the experirhsetiing used.

INSERT FIGURE 1

2.3 Procedure

The problem-solving task consists of learning togee nine bones from the
apparatus in order to obtain the piece of livedbidunder each bone.

After a familiarization period of 3-5 min, the sess began. During familiarization,
dogs had no access to the device. The procedurprisa three phases: acquisition,
extinction, and reacquisition. For half of the dtigs E was an unknown woman
(Unfamiliar Group) and for the other half the E vilas owner (Familiar Group), who
was previously instructed on the procedure. Théusian criterion was discarding the
dogs that did not pick up a bone by themselvesaduatquisition 1 and 2. This criterion

was used to ensure that the dogs had learnt tkdé¢dsre the extinction phase.

Acquisition Phase



This phase consisted of three trials with a 2-mtarttrial interval. In the first trial,
we used a continuous reinforcement schedule s@athadnes contained food. The trials
began when the E entered the room and left theed@n the carpet. Immediately after
this, she sat on the marked point 1 m away fromdhelf the dog did not spontaneously
remove any bone within 1 min, the E called it lsyniame and, while pointing at the
device, lifted a bone to show the hidden food @&tdHe dog eat. A similar instigation
was repeated at minute 2 and 3 if the dog wasustdble to pick up any bone on its own.
Only three dogs from the owner group and one frioenstranger group were instigated.
The trial ended after 5 min or when the dog hadiokt all the pieces of food.

In order to increase the persistence of the ledoeddviors during extinction (Amsel,
1962) the second and third acquisition trials wreartial reinforcement, with 5 out of 9
bones containing food semi-randomly placed and witivaits in more than two adjacent
bones. During these two trials there was no ingdgaand the E remained motionless
gazing at the dog. The trial ended after 3 min bemvthe dog had obtained all the food.
During the intervals, the dog remained in the raord the person filled the device in an

adjacent room.

Extinction Phase

There was a 2-min interval between the acquistioa extinction phases. Two 3-min
extinction trials were conducted. There was a 2-miier-trial interval. In these trials,
none of the bones were baited. The E remained miesis gazing at the dog, but did not

interact with it.



Reacquisition
There was a 2-min interval between the extinctiodh @eacquisition phases. This
phase comprised one single trial. The conditionewanilar to those in acquisition trials

2 and 3.

Behavioral Observations

We observed two categories of behaviors:

A. Non-Social behaviors:

1. Latency of the first bone picked up, measurethasime elapsed between the
beginning of the trial and the first bone pickedoythe dog. If the dog did not pick up
any bone on its own, a maximum latency of 5 min e@ssidered for trial 1 and 3 min
for the remaining trials. We used a frame by frgth8 s) assessment.

2. Number of bones picked up in each trial.

3. Number of eaten rewards.

4. Time (s) interacting with the device: cumulatdwgation of the time spent interacting

with the device or a bone (licking, smelling, chewietc.).

B. Social Behaviors

5. Time (s) spent near the E: cumulative duratiothe time that the dogs stayed with
both forelegs and head near the E (less than 75 cm)

6. Time (s) spent in physical contact with the pers

7. Gaze duration (s) towards the human face.

Variables 4 to 7 were assessed using the JWatehawtoral observation software V 1.0.



2.4 Data Analysis

Two independent observers analyzed all the measufg¥% of the video-taped
material. To test inter-observer reliability, Spaan’s coefficients of correlation were
calculated. For all the measures (rs > 0.95, Ns p24 0.05).

Considering that the dependent variables did noesae the criteria for parametric
analysis, non-parametric tests were used: Mann-A&$it-tests were used to compare
the performance between groups. Wilcoxon and FreedANOVA tests were used for
two or more repeated measures analysis respectiMetyalpha value was set at 0.05. All
analyses involved two-tailed tests.

For the variables time spent near the device, tiege the person, time spent in
contact with the experimenter and gaze duratioratde/the human face, given that the
duration of trials was not fixed, a rate was cortelddor each trial. The total duration
time of a variable in one trial was divided by tb&l duration of this trial. For example,
if the dog spent 15 s near the person and thddstdd 65 s, we divided 15/65; therefore,

the value was 0.23.

2.5 Results and Discussion
2.5.1 Comparisons between groups

Table 1 shows means (SD) of the variables aloafstrThe comparisons between
groups using a Mann-Whitney U test showed thatnduitie second extinction trial FG
spent significantly more time near the device th&) Z = -2.11p = 0.035 Ng=12, Nyc
=12. These results indicate that the presenceecdwmer increased the duration of food

searching behaviors during the second extinctiah tt is probable that the



reinforcement’s history with the owner could in@eanotivation and persistence. The

remaining trials did not show significant differesc (Zs < 1.80%s > 0.05). (Figure 2).

INSERT FIGURE 2

In addition, Figure 3 showed that, dogs of the W2egl longer to the human face
than FG group during the first acquisition trialgivh-Whitney U: Z = -2.15 = 0.031,
Nec=12, Nyc=12. The remaining comparisons were non-significgtg < 1.80ps >
0.05).

As already said, when food is out of reach, dogd te look at the human
experimenter as a communicative begging resporif@mugh the first acquisition trial is
not unsolvable, dogs have to learn how to solbg irying different responses until they
succeed in picking up the bones. Therefore, onsilpesexplanation is that dogs are
gazing at the human face asking for food, and tegyested more food from the stranger
compared to the owner. However, it is also posshdé the presence of a stranger may
increase their curiosity, and dogs show more eqpdoy behaviors toward him than
toward the owner, which would lead to a longer gazdne human face. The fact that this
difference is not found in extinction, when thekthecomes unsolvable, supports our

second explanation.




INSERT FIGURE 3

The Mann-Whitney U analysis showed that there arsignificant differences
between UG and FG: latency to the first bone piqided< -1.41ps> 0.05), number of
bones picked (Zs < -1.8fs> 0.05) and eaten rewards (Zs < -1p8@ 0.05), time spent
near the person (Zs < -1.4%> 0.05) and time spent in contact with the persating

all trials (Zs < -1.44ps> 0.05).

INSERT TABLE 1

2.5.2 Comparison between trials

During acquisition the latency of the first bonekad decreased along trials
(Friedman test, X(2) = 7.35p = 0.025). This indicates that animals learn tosohe
task faster along trials. Nevertheless Wilcoxonysms showed that there are no
significant differences between both extinctioalgiand between the last acquisition and
each extinction trials, Zs < 0.73s > 0.05. Regarding the number of bones picked up,
there were no differences during acquisiticn(X) = 2.88p = 0.236, nor between
extinction trials (Wilcoxon test: Zs = -0.28%7= 0.776) but dogs picked up less bones
during the first (Wilcoxon test: Zs = -2.88= 0.004) and second extinction trials

(Wilcoxon tes:t Zs = -2.84) = 0.004) compared to the last acquisition tri&isTwould



indicate that all dogs succeeded in solving thle dasing acquisition but their
performance decreased during extinction, when dmetyot find any food under the
plastic bones. For the remaining variables, théyaisarevealed a significant decrement
in the time spent interacting with the apparates@lthe acquisition trials,(2) =
22.26,p = 0.0001, probably associated with the effeceafting the task. However,
Wilcoxon analysis revealed that there were no gt differences between extinction
trials, Z = -0.34p = 0.732. We also observed a significant decrernmetfie rates of time
spent interacting with the device between: acqaisi8 and extinction 1, Z = -4.14,=
0.0001, acquisition 3 and extinction 2, Z = -394, 0.0001 and extinction 2 and
reacquisition, Z = -4.1(Q = 0.0001. These results show that the dogs spesitime
interacting with the apparatus during extinctiorglgably explained by the lack of food.

As for time spent near the E (see Figure 2), thezeno differences during
acquisition, X (2) = 3.78p = 0.151. Wilcoxon analysis showed significant eliéinces
during extinction, the animals spent more time rlearmperson in the first extinction trial
than in the second, Z = -2.17= 0.030. The comparison between phases shows a
significant increment between the last acquisitraal and the first extinction trial, Z = -
2.41,p = 0.016 but not with the second one Z = -1¥%,0.087. This is probably due to
the fact that during the first extinction trial thme spent near the experimenter was
increased, and then decreased in the second3tiigltime near the person was
significantly longer in this second extinction tre@mpared with the reacquisition, Z = -
2.69,p = 0.007.

These results are similar to those obtained wighvtriable time spent in physical

contact with the experimenter. There were no difiees during acquisition,?X2) =



3.15,p = 0.207, but a significant difference was foundmiy extinction trials, Z = -2.24,

p = 0.025. Again, comparison between phases usitgp¥dn test shows an increment in
this variable between the last acquisition anditiseextinction trials, Z = -2.79 =

0.005 and between the extinction 2 and the reaitiquidrial, Z = -2.80p = 0.005.
However, there were no significant differences leetmthe acquisition 3 and the second
extinction trial, Z = -1.58p = 0.114.

Lastly, gaze duration toward the human face (Fi@)rgignificantly decreased
throughout acquisition, %(2) = 8.80p = 0.012. The comparisons between trials using
Wilcoxon test showed no differences between extndrials, Z = -1.24p = 0.212.

Gaze duration was significantly shorter in the &sjuisition trial compared to the first
(2 =-3.21,p = 0.001) and second extinction trials (Z = -3405,0.002). This second
trial also showed longer gaze duration than thequigition, Z = -2.35p = 0.019
according to the increment in the response obseatuadg extinction. Even though gaze
duration was longer when the task had not yet belred on the first acquisition trial
and when their responses had not been succesgfubamin extinction, the rate of gaze
duration was significantly higher on the first extiion trial compared to acquisition 1, Z
= -2.25,p = 0.024. This would support the idea that gazeabieh increases when food is
not directly available.

In sum, regarding non-social responses, dogs shamarovement in their problem-
solving skills throughout acquisition and a declim@erformance during extinction
trials. As for social responses, there is an inernm social behaviors at the beginning
of the task in the first acquisition trial as wadl during extinction, which reflects the

dog’s difficulty to solve the problem and suggehtst the person becomes relevant when



the dog is unable to get food by itself. Theseltesonply, first, that dogs learn to solve
the problem through a trial-and-error mechanisneco8d and more importantly, that
learning is able to modify social and communicatiegponses toward humans, even
during a non-social task. At the same time, thelfarity with the person also modifies
these social responses. Regarding the debate edroutunication mechanisms, this
evidence highlights the relevance of associatigeniag and experiences during

ontogeny to elicit social responses when dogsasterith humans.

Study 2

The aim of this study was to assess whether br&dgpherds and Retrievers, that
had shown differences in an important communicatgponse such as gazing
(Jakovcevic et al., 2010) also differed in socrad aon-social responses in a problem-

solving task when the person present remainedvygssi

Method

3.1 Subjects

Thirty-six dogs were evaluated and according tcstimae exclusion criterion as
Study 1, 13 had to be discarded. The final sanmulieided 23 adult dog€anis
familiaris), assigned to two groups according to the dogedbr Retrievers Group (RG)
and Shepherds Group (SHG). RG included 8 maleg dechales, mean age: 5.5, SD: 2.1
years, 5 Golden Retrievers and 7 Labrador Retrse\ @G consisted in 6 males and 4

females, mean age: 5, SD: 3.1 years, 8 German 8ta=pand 2 Belgium Shepherds. All



of them lived in family households as pets andmaideceived obedience training.

Seven dogs had already been assessed in poirgksy ta

3.2 Procedure

The apparatus and procedure were the same asdy Btaxcept that in both groups
the experimenter was an unknown woman. In thisystundly one Retriever and three
Shepherds received instigation during the firsugition trial.

Two independent raters coded all the measuresfoldf the video-taped material.
The inter-observer reliability was high (Spearmarosfficients of correlation for all the

measures (rs > 0.93, Ns =218,< 0.05).

3.3 Results and Discussion
3.3.1 Comparison between groups

Table 2 shows means (SD) of the variables aloatstiMann-Whitney U analysis
showed that SHG group picked up significantly mooaes than RG in the third
acquisition trial, when only 5 out of 9 bones hadd (Z = -2.05p = 0.040, & =12, Nsy
=11). Figure 4 showed that RG group stayed more tigar the person during
reacquisition comparing to SHG (Z = -2.24 0.025, &k =12, Nsy =11).

These results could indicate that after the extingbhase, when the device has food
again under a partial reinforcement schedule, R#vsha greater social motivation as
well as less persistence searching the reward.

The remaining comparisons were non-significaneriay to the first bone picked (Zs

< -1.44,ps > 0.05), number of bones picked (Zs < -2/85> 0.05) and eaten rewards (Zs



< -1.38ps > 0.05), time spent near the device (Zs < -1p8G; 0.05) time spent near the
person (Zs < -2.24s> 0.05) and time spent in contact with the pelisdhe remaining

trials (Zs < -1.40ps> 0.05) (see Table 2).

INSERT FIGURE 4

INSERT TABLE 2

3.3.2 Comparison between trials

Regarding the latency to the first bone pickedglveas a significant decrease across
acquisition trials, (X (2) = 12.96p = 0.002). Also a decrease in the time spent rear t
device was observed, £X2) = 16.76p = 0.0001). The remaining comparisons were
performed using Wilcoxon test. There was a sigaiftalecrement between acquisition 3
and both extinction 1 (Z =-3.80,= 0.001) and 2 (Z = -3.99,= 0.001) as well as
between extinction 2 and reacquisition (Z = -316,0.002). These findings suggest that
animals learnt to solve the task along trials.

There were significant increases on time spent tiegperson between acquisition 3
and extinction 1 (Z = -3.2p = 0.001) when the reward was no longer available.

However, this time rate decreased between extmdtiand 2 (Z = -2.16 = 0.030).



Probably, at the beginning of the extinction phadegs solicited help from the person, but
considering that she was passive, the approacleingvior rapidly diminished.

Regarding the rate of time spent in contact withghrson, there a significant
decrement between acquisition 3 and extinction=1{Z.60,p = 0.009) and between the
two extinction trials (Z = -2.5& = 0.010).

Finally, and also according to the previous resgiize duration towards the human
face significantly increased between last acqoisitrial compared to extinction 1 (Z = -
3.18,p=0.001) and 2 (Z = -2.34,= 0.019). Also there was a difference between the
two extinction trials (Z = -2.1(Qp = 0.036). The other comparisons were non-significan
(Zs < 1.782ps > 0.05) (see Table 2).

In short, taking into account all the dogs, we halsserved a pattern of non-social
responses similar to Study 1, which shows that dogsble to learn the task.
Considering their social responses, there was@arase both in the time spent near and
in contact with the person and in the duratiorhefdaze toward the human face during
extinction. Again, this increment was also simttathat observed in the previous study.
As some authors have stated (e.g. Miklosi, 200@s¢ social responses, especially the
gaze at the human face when the reward is unaigiledin be interpreted as begging
behaviors. In this sense, the present findingsccsugigest that dogs ask for help when
they do not get the food. Another possibility iattthe device was less salient during
extinction, which caused an increase in other rati@re responses such as social
behaviors. According to unpublished data from abofatory, during extinction, dogs
spent less time interacting with the apparatud) bothe presence or absence of a person.

This would indicate that the apparatus becomesé&egant during extinction (due to the



absence of food), so that alternative behavionease. However, social responses in the
presence of a person may also represent beggimyioeh

In this task, breed differences were identifiedagial and non-social behaviors.
Retrievers showed a greater social motivation, ev8hepherds exhibited higher
persistence in searching the reward. Possibly, eegd paid more attention to one of
the two relevant stimuli (the device and the peysstrikingly, dogs were reinforced by
behaviors oriented toward the device but not byasoesponses toward the person. We
may conclude that the mere presence of a human,ieagassive observer, has a

reinforcement value for retrievers.

4. General Discussion

A wide variety of evidence has demonstrated thgsawe capable of solving
different problems by trial-and-error instrumenr&drning, but they seem unable to
understand the means-end connection (e.g. Osthalis 2005; Range et al., 2012). It
has been observed in some cases that, when a ree@thes an unsolvable task, dogs
tend to gaze toward the human face “to ask for’Helg. Marshall Pescini et al., 2009;
Miklosi et al., 2003). On the other hand, someistsitiave shown that the presence of
humans as well as the breed of the dogs infludregvaty in which dogs solve a problem.

The present studies provide relevant informatiasualhe individual differences
noted both in social and non-social responses dgariproblem-solving task in which a
person is present but playing a passive role. (ddirfgs show, for the first time, that
communicative behaviors are sensitive to learrengn when dogs are exposed to a task

that they can solve by themselves. Different recément schedules (acquisition,



extinction and reacquisition) modified not only tihen-social responses but also the
social ones. These results could suggest thatiaisedearning is at least one of the
communication mechanisms between dogs and humashgoald also increase the
number of situations in which this effect may beated. Additionally, they agree with
previous results in communicative tasks (e.g. Begltoet al., 2008; Elgier et al., 2012;
Udell et al., 2010).

Specifically, during extinction, compared to thstlacquisition trial, there is an
increase in the length of time the dog is closard in contact with the person, as well as
in the duration of the gaze at the human faceehegnl, during this phase, non-social
behaviors toward the device decrease and socialvimk increase. As seen in previous
works (Gaunet, 2009; Marshall Pescini et al., 2008Josi et al., 2003), this change
might indicate the presence of begging behaviosstd the person when food is no
longer available. Also, the fact of approachingplkeeson might lower stress responses
during extinction. Previous literature has showat the human presence reduces stress in
dogs. For instance, Pettijohn et al. (1977) fourad the presence of a person compared to
the presence of conspecifics, toys, or food wastineulus that most reduced distress
vocalizations in puppies when separated from tmeither. Finally, the increase in
exploratory responses in the absence of food mayatly facilitate an increase in social
responses.

On the other hand, regarding non-social respons&tudy 1, dogs show an
improvement in their problem-solving ability thrdwagut acquisition and a decline in
performance during extinction trials. Dogs exhéghorter latency to pick the first bone

and a decrease in the time spent near the devitehwould indicate that they are able



to solve the task with increased efficiency. Duraxginction, the time spent near the
device decreases together with the number of bpicked, i.e. the dogs’ food-seeking
behavior decreases because the response is no saogessful. The same pattern was
observed in the second study, indicating that deg$ied to solve the task by a trial-and-
error process and their behaviors were modifiedm@iag to the reinforcement schedule.

The second objective was to assess the effectolidiaity with the human present
(owner vs. stranger). The results showed that dpgad more time near the toy in the
second extinction trial, when there is no more fawdilable, if the human present is the
owner than if it is a stranger. This fact mighticade that the mere presence of the owner,
given the long-term partial reinforcement, incresaide dogs’ persistence to search for
food. Usually a partial reinforcement procedureltetn a longer persistence of the
learned behavior (Amsel, 1962). Considering thatdlare no differences in the length of
time spent near the person, the hypothesis that @mogl to ask for more help in the
presence of a stranger may be discarded. Datatseienticate that the presence of a
stranger will lead to faster extinction. These lssagree with those obtained by Elgier et
al. (2009), who demonstrated that the extinctiofotddwing pointing gestures to find
hidden food took longer if the pointer is the dogvener compared to a stranger.

In short, the most important differences observeaedding on the familiarity with
the person present during the task occurred iexhiaction phase when there is no more
food available. It is possible that food is a saligimulus for the dogs that overshadows
any difference between the owner and the stranganglacquisition. Also, dogs spent
most of the time interacting with the apparatus @iddhot pay attention to the human.

During extinction, when the non-social responsesadesed, the presence of the owner



facilitated the persistence of the non-social raspdinteraction with the device), which
probably indicates that in everyday life the owiseat cue that anticipates the presence of
food.

Second, regarding social responses, these findungsisingly indicate that, in the
first acquisition phase, dogs gaze more at thagérathan at the familiar person.
Probably, dogs gaze longer at the stranger as@aratory behavior because it is an
unfamiliar person and also because the experimensgdting close to the food.
Furthermore, this would explain why such differersaot replicated during extinction
when the animals no longer find food and also wiherperson was the owner. In
addition, we have to consider that these exploydiehaviors could interfere in the
problem-solving responses. However, even whenltaked longer at the stranger, dogs
managed to resolve the problem in the first actjarsirial. These interference effects, if
any, may have a minor impact on the dogs’ abibtgalve the task.

We may therefore conclude that a previous hisiotly people shapes social
responses during a problem-solving task. This emideshows that the experiences
during ontogeny are relevant to the expressiomoisand communicative responses.
These behaviors can appear during both social andgsacial tasks, reflecting a relatively
stable effect. Such findings agree with previowsiits regarding the effect of different
reinforcement schedules.

Finally, with regard to the difference between bisseShepherds picked a larger
number of bones during the third acquisition trigdspite consuming the same number of
reinforcements as Retrievers. However, it is stghkio note that this difference is not

seen in extinction, when they no longer receivalfathese results might suggest an



increased persistence in Shepherds to searchiffon@ements, but only when subject to
a partial reinforcement program in which at leashs behaviors lead to a successful
response. However this difference cannot be exgdalny a change in the social
responses of the dogs.

Retrievers spend more time close to the personShapherds during reacquisition,
which would indicate greater social motivation aftee extinction phase, when the food
is available again. This might be related to that faat Retrievers have a bigger interest
in humans than Shepherds. This greater social ataiivcoincides with the findings by
Jakovcevic et al. (2010). However, in our studg, difference in the duration of the gaze
toward the human face was not replicated. Anotifégrdnce is that Retrievers gaze
longer at the human face only during extinctiork@aevic et al., 2010). This may likely
be due to procedure differences, as in the studiakgvcevic et al. (2010) the person
was hand-feeding, while in our study the persoraiaed passive and the dog had to pick
the food on its own.

It is important to state that, in general termstrievers show a greater social
motivation, while Shepherds display a longer seafdhe reward during a partial
reinforcement schedule. This may be related tac8elealong the evolution of each
breed based on the activities usually performedl iwiimans. On one hand, Retrievers are
generally employed in social activities like helpidisabled people, in animal assisted
therapy, and they live as pets. The original fuoriof this breed have almost
disappeared. On the other hand, Shepherds areyrmestl for guarding and searching
activities in which they have to work without argcgl or food reward for a long time.

However, this hypothesis needs to be tested witlitiadal studies. In this sense, these



differences are relevant for dog selection anchitngi Many times a more sociable and
attentive dog is necessary. In other situationgsaannot be rewarded all the time
during a task and they have to persist.

At present, there is very limited empirical evidertoncerning individual differences
in behavior. Trainers, breeders, potential adopterd owners need this information to
choose the right dog. Also, the conditions in wHegdrning can be improved or
facilitated are relevant. For example, the presef@eperson (owner or stranger) could
help or hinder the training of dogs to perform,idgrextended periods of time, such
actions as detecting odors and continuing the usguhemselves. Our work is a
humble attempt to increase the amount of infornmeadizailable.

In sum, all the groups assessed were able to aahexel task and underwent
learning during acquisition. Also, a decrease iaie behaviors was observed during
extinction. Dogs showed a more intense social behavthe absence of food during
extinction. However, this difference may not ong/due to a request for help from the
human but also to typical diversified responsesguextinction (e.g. Skinner, 1953) and
to an increase in exploratory food search behaviomally, individual differences were
found both regarding the familiarity of the persa@mo was present during the task and
the breeds assessed. This would imply that therscgelated to the dogs' past history and
their relationship with the owner shape problenokgson. Likewise, certain specific
breed characteristics may generate differencdssnéspect. Such differences may
contribute to designing better strategies for dddgaion and training, and also highlight
the importance of studying individual differencegarding how dogs solve problems

similar to those found in their everyday lives wdhpeople are usually present.



Acknowledgements

This research was supported by CONICET and AGEN@IET 2010, N 0350).
We are deeply thankful to Gustavo Bianco and CaStteol GB for their collaboration.
We also thank to all dog owners who gently coomeratith us. Furthermore, we
appreciate the collaboration in data collectioMafia D’Orazio, Fabricio Carballo and
Claudio Pereira. Finally we express gratitude tbri@a Barrera and two anonymous

reviewers for the valuable comments on a prelinyinarsion of this manuscript.

References

Amsel, A. 1962. Frustrative nonreward in partiahfercement and discrimination
learning: some recent history and a theoreticaresibn. Psychological Review.
69:306-328

Barrera, G., Giamal, Y., Mustaca, A., Bentosela2®Bll2. Relacién entre el tipo de
alojamiento y las respuestas de mirada, socialijdaiedo-apaciguamiento en
perros. Suma Psicoldgica. 19: 7-18

Bentosela, M., Barrera, G., Jakovcevic, A., Elgker,Mustaca, A. 2008. Effect of
reinforcement, reinforcer omission and extinctionaocommunicative response in
domestic dogsGanis familiaris). Behavioural Processes. 78(3): 464-469

Bentosela, M., Jakovcevic, A., Elgier, A.M., Musdaé\., Papini, M.R. 2009. Incentive

contrast in domestic dog€dnis familiaris). Journal of Comparative Psychology.

123, 125-130.



Dorey, N.R., Udell, M.A.R., Wynne, C.D.L., 2009.4&d differences in dogs sensitivity
to human points: A meta-analysis. Behavioural Psses. 81, 409-415.

Elgier, A.M., Jakovcevic, A., Barrera, G., Mustaéak:., Bentosela, M. 2009.
Communication between domestic doGarfis familiaris) and humans: Dogs are

good learners. Behavioural Processes. 81, 402-408

Frank, H., Frank, M.G., 1985. Comparative manipatatest performance in ten-week-
old wolves (Canis lupus) and Alaskan malamu@snis familiaris): a Piagetian

interpretation. Journal of Comparative Psychol®$y.266-274.

Gaunet, F. 2009. How do guide dogs and pet dogsi¢ familiaris) ask their owners for

their toy and for playing? Animal Cognition. 13,13323.

Gosling, S.D. 2001. From mice to men: What caneger about personality from animal

research? Psychological Bulletin. 127(1), 45-86.

Hare, B.; Rosati, A.; Kaminski, J.; Brauer. J.;IC&l, Tomasello, M. 2010. The
domestication hypothesis for dogs’ skills with humc@mmunication: a response
to Udell et al. (2008) and Wynne et al. (2008).Aal Behaviour. 79:e1-e6

Jakovcevic, A., Elgier, A., Mustaca, A., Bentos&ta,(2010). Breed differences in dogs’

(Canisfamiliaris) gaze to the human face. Behavioural Processe$024607.
Kerepesi, A., Doka, A., Miklgsi, A. 2014. Dogs atieir human companions: The effect

of familiarity on dog—human interactions. BehavauProcesses.

http://dx.doi.org/10.1016/j.beproc.2014.02.005.

Kohler, W. 1925. The mentality of apes. Harcoudy, New York



Marshall-Pescini, S., Valsecchi, P., Petak, I.,i8sg P.A., Prato Previde, E. 2008. Does
training make you smarter? The effects of traiminglogs™ performanc€anis
familiaris) in a problem solving task. Behavioural Procesgg8s449-454

Marshall-Pescini, S., Passalacqua, C., Barnard/aésecchi, P., Prato Previde, E. 2009.
Agility and search and rescue training differemattiects pet dogs’ behaviour in
socio-cognitive tasks. Behavioural Processes. 84(0®%-422

Marshall-Pescini, S., Passalacqua, C., Petraadifi,M., Valsecchi, P., Prato-Previde,
E. 2012. Do dogsdanis lupus familiaris) make counterproductive choices
because they are sensitive to human ostensive.deles?one. 7(4), e35437.

Mehrkam, L.R., Wynne, C.D.L. 2014. Behavioral difleces among breeds of domestic
dogs Canislupus familiaris): Current status of the science. Applied Animal
Behaviour Science. http://dx.doi.org/10.1016/j.apmnin.2014.03.005.

Mikldsi, A., Kubinyi, E., Topal, J., Gacsi, M., \dnyi, Z., Csanyi, V. 2003. A simple
reason for a big difference: wolves do not gaz&laatrumans but dogs do.
Current Biology. 13: 763-767

Miklési, A., Soproni, K., 2006. A comparative arsity of animals’ understanding of the
human pointing gesture. Animal Cognition. 9, 81-93.

Miller, C.A., Riemer, S., Viranyi, S., Huner, L.aRge, F. (2014). Dogs learn to solve
the support problem based on perceptual cues. Aiiognition (2014) 17:1071—
1080. DOI 10.1007/s10071-014-0739-y.

Osthaus, B., Lea, S.E.G., Slater, A.M. 2005. D@gmis lupus familiaris) fail to show
understanding of means-end connections in a sputigag task. Animal

Cognition. 8: 37-47



Ostoji¢, L., Clayton, N.S. 2014. Behavioural coordinatadrdogs in a cooperative
problem-solving task with a conspecific and a humpariner. Animal Cognition. 17
(2), 445-459.

Pettijohn, T.F., Wong, T.W., Ebert, P.D., Scot®. 1.977. Alleviation of separation distress

in 3 breeds of young dogs. Developmental Psychogyol10, 373-381.

Plutchik, R. 1971. Individual and Breed Differenaeé&pproach and Withdrawal in

Dogs. Behaviour, 40, 302-311.

Range, F., Hentrup, M., Viranyi, Z.S., 2011. Dogs able to solve a means-end task.

Animal Cognition. 14, 575-583.

Range, F., Méslinger, H., Viranyi, Z. 2012. Domestion has not affected the

understanding of means-end connections in dogsn&nCognition. 15, 597-607.

Scott, J.P., Fuller, J.L. 1965. Genetics and tlegakbehavior of the dog. Chicago: The
University of Chicago Press

Scheerer M (1963) Problem solving. Scientific Aroan, 208 (4), 118-128.

Skinner, B.F. 1953. Science and human behaviorvalYerk: MacMillan.

Udell, M.A.R., Dorey, N.R., Wynne, C.D.L. 2010. Whhd domestication do to dogs? A
new account of dogs’ sensitivity to human actiddislogical Reviews85: 327-
345

Udell, M.A.R., Ewald, M., Dorey, N.R., Wynne, C.D.2014. Exploring breed
differences in dog<danis lupus familiaris): Does exaggeration or inhibition of
predatory response predict performance on humateduasks? Animal

Behaviour. 89, 99-105.



Wynne, C.D.L., Udell, M.A.R., Lord, K. 2008. Ontaggs impacts on human-dog
communication. Animal Behaviour. 76:e1-e4

Wobber, V., Hare, B., Koler-Matznick, J., Wranghd®, Tomasello, M. 2009.
Breed differences in domestic dog€afiis familiaris) comprehension of

human communicative signals. Interaction Studi®s206-224.



"'SAE@MO| pue 1saybiy ayl 01 Xoq Byl Wolj pualxa sreq
10143 3y "ueIpaW 8yl pIBEAUI| P|OF BYl puk ‘SanjeA ayl JO %05 Sureysgm ‘abuel ajirenblialul ay) sjuasaldal xoq ayl g
Apmis ui (vd) uonisieba pue (z3 ‘T8) uonounxs ‘(v ‘2v ‘Tv) Slemsunboe aa.iy) syl buunp spiaydsys pue sisnsiiney

ul uosiad ay} Jepidds swil 8y} JO (Jell syl Jo uolreInp [elmIARYSQ 8y} JO UoITeINp SAIRINWND) Oles uoleing 94nbi-

an[e\ 1SaMo| pue 1saybiy ayl 01 X0q 8y} WO} pualxa
sleq J1oJa 3y "uelpBILBIRIIPUI SBUI| P|og 3y} pue ‘sanjeA ay) JO $a@€Iu0d Yyoiym ‘abuel ajirenbiaiul syl suasaidal
X0q 9yl T Apms ul (vePsinboeal pue (g3 ‘Ta) uonounxa ‘(v ‘gv ‘BiEl uonisinboe aaiyl ayl buunp uosiad Jeljiwe)

pue Jeljiwejun spremol azeb Jo ([el] ayi Jo uoieinp [eIaIARYS(J 83U} JO UOITeINp SAIRe|NWND) olfes uonelng '€ ainbi4

‘'sanjeA 1sameipaybiy ay) 01 X0g ay) WoJij pualxa sieq 1ol ayl
"uelpall 8y aredlpul 90l S pue ‘SanfeA ay) Jo %05 Sureluod yoiymead|ienbiaiul ay) syuasaldal xoq ayL T Apmis ul
(w¥) uonisinboeal pue (zgp) uonounxs ‘(v ‘gv ‘TV) Srel uonisinboe geay) Buunp sdnoub Jeljiwe) pue Jeijiwejun ayl ul

321A8P BY} ynm Buazajul awi dy3 Jo (el Y} JO UoIeINp [BICIINRYSY SU} JO UOHEINP SAIRINWIND) Oljes uolreIng 'z a.nbi4

‘J0INeyaapgejo a|dwexa ue g ‘10IAeyaq [e100S-uou Jo a|dwaray ‘Bumss [ejuawuadxs ayl Jo abew| ;T ainbi4 T a4nbi4
suondes ainbi4



(01°) 2o (ss) €T (¢8) €5’ (£9) vT (8L) €€ (8T)1T° N
(0o (78°) o€’ (t0’) L5’ (0o (60°) v0° (6€) 61T A

(€0°) TO’ (80°) vOr (€1) T (€0') TO’ (so’) vor (0)v0" N
(0o (eT)or (€T) o (01°) sor (v0') €0 (c0)90" A

(0)s - - (0)s (0)s (657)sz8 N

(0)s - - (0)s (8T°0) 16’V (LT)€es 4
(z90)sL'8 (61°2) 16'9 (T see (59:0) 998 (££0)99°8 (€2)€e8 N
(8z0) 168 (ev'T) €€'8 (£L:T)99°L (06 (86°0) €€°8 (09'7) 808 4
(858) 86’6 (z2°8) 81°0T (v6°6) v¥'8 (87°9) €5°8 (8) LT'6 (8T'87)s'sz N
(z9'8) ¥9°L (S0'v) TT'S (0z'v) LT'9 (Tz's)60L (€1°9) LT'8 (16'9€) S8'€E 4
boe-ay 73 T1x3 € boy T boy Tboy 9

uosJad ay1
Y1M 10B3U0D Ul
1uads (sa1ed) swi]

uosJad ay3 Jeau
1uads (sa1ed) swi]

spiemal
usajeo JO JaquinN

sauoq
paya1d jo JaquinN

auoq paxdid
15414 3y3 jo Aduale

T Wawiadx3 ayl Jo sdp Jeljiuejun pue Jeljiwe Jo (SgS) sues T 9|qel



(L17) o6 (8¢) v (0T’) s (zz) 68 (807) g6’ (6198 S

2IA3P

9y3 Yy1m 3unoeualul

(8¢7) LL (877) 85 (ze) 19 (1€7) 18 (vz') 68 (vz)eg o juads (sa1es) awiy
(0)s - - (0)s (0)s (tz1)sy's S

spiemal

(0)s - - (8s'0)eg8v (z90)sLv (6z’0)T6'8 H ualea jo JaquinN
(60)€L8 (ev'T)T169 (10°T) LTS «(0) 6 (9°'0) z8'8 (tzr)sss S

dn payoid

(6'0)85'8 (8£°T)29°L (9T'T)808 «(9T'T)evr'8 (1£°T)ST8 (z9'0)sz8 o Sauoq jo JaquinN
(vT9)zer  (sT9)v8 (¥6'9) 9L (6z's)8zs (vo'g)ve's (vS6E)€ECEE S

dn payo1d suoq 1s414

(ze'cr)86'CT  (eTv)€Ts (ve) vy (sz's)LL9 (P12 (6LTE)606T Y ay1 4o (s) Ausie
boeay X3 133 gboy Zboy Tboy 1o

Z Wuawuadx3 Joisgiapioydays pue sianalley Jo (Sas) suesa :z a|gel

‘uonisinboeal =boe-ay pue uonoUNXd

—1x3tsioboe =boy ‘dnoib =45 ‘uoieInap prepuels =qeaw =\ ‘dnolo Jeljiwejun =N ‘dnoio reljiweq=H 310N



‘uonisinboeal =boe-ay pue uonounxa
=1x3 ‘udm®&r:=boy :dnoib =495 uoneinap prepuels = As ‘uegnl :@noio spiaydays = S :dnoio sionaley = Y 910N

(to)o (10’) 1O (zo) 2o (0)o (to0)o (zo)tor S

9Je} uewny ayl
(t0’)o (to’)o (t0’) 100 (0)o (0)o (to)o ¥ pJemo) (se1eJ) azeo
(to)o (10’) 1O (€0’) €0 (T0)o (T0’) 1O (€o)zor s

uosJad
2y} y3m 1oejuod
(TT°) €0° (so’) zor () 1T (to)o (so’) zor (c0)zor o u1 Juads (sa1ed) swiL



ACC :':_,*;_'T D o » :._- -
ALLUEFIE _’ : = s i

-
e

e

p:--w-;' e s =S

Fig 1



1.25¢

@ =
a g
v v

Time (rates) interacting with the device
8

0.251

0,007

Duration of the interaction with the device

during familiar and unfamiliar conditions

i

BEs

L

A1
HAa2
Oa3
MEe
Oe2
Ora

Figure 2 .

T
Unfamiliar

T
Familiar



Duration of the gaze toward

the human face

3 03t

S

=

[

=

-

" —

2 02t

—

®

=4 @A

E 5.&.2

A3

o i

- 01 MEe1
Oe2

2 ORA

-

£

@

g 0'0.- — — — —

—

T T
Unfamiliar Familiar

Figure 3 .



Effect of breeds on the time spent

o.ma .

0,151
0.107

0,051

D.M‘ . T

Time (rates) spent near the person

near the person

Retrievers

Figure 4 .

T
Shepherds

E A1
a2
OAas3
ME1

Oe2
Ora



