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Introduction

The relevance of research

Charitable organizations play a significant role in socio-economic development by
implementing programs that improve various aspects of people's lives [1]. As instruments
for promoting the subjective well-being of community [2], charities are highly dependent
on community support. In the United States, for example, about 70% of donations to
charities were made by individuals in 2018 [3].

With economic instability and global challenges faced by people worldwide, the
smoothing effect exerted by non-profit organizations (NPOs) is critical. However, raising
funds to meet their obligations is a challenge for many charities [4].

Pet charities are in an especially difficult situation facing a lack of funding due to
both intra-industry competition and ambiguous public attitudes towards their recipients
[5]. Stray dogs, in particular, are often perceived as a threat due to the spread of zoonotic
diseases [6-8] and possible aggressive behavior [9], which can lead to their mistreatment
by humans [5, 10]. The role of charities in this regard is especially important, as they use
humane methods to solve the problem, such as sterilization and vaccination, as well as
promoting responsible ownership, [11, 12] etc.

Exploring the factors that influence the decision-making process may provide
additional support to the nonprofit sector and animal charities in particular. However,
prosocial behavior, which refers to the willingness to contribute one's resources for the
benefit of others [13], is a complex psychological phenomenon [14], which makes it
difficult to study, sometimes leading to contradictory conclusions.

Emotional state is one of the key factors affecting charitable behavior [15-17].
Emotions such as sadness, anger, fear, and happiness can impact a person's willingness
to donate [17-20]. However, the effectiveness of applying specific discrete emotions in
the context of charity appeals is still a matter of debate. Inconsistencies in research
findings concern not only the type of emotions, but also their valence. In particular, some
studies suggest that negative (unpleasant) emotions lead to higher donation rates [21, 22],

while others show the opposite [23, 24]. Additionally, there is a lack of research on the
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link between emotional arousal resulting from charity appeals and the willingness to
donate.

In general, research on emotions and prosocial behavior has shown a significant
bias toward helping intraspecies rather than interspecies. In other words, the bulk of
published research examines appeals for charities that support people [17, 21-25], while
the impact of emotions on prosociality toward animals remains understudied.

Regarding methodological approaches, it is worth noting that the majority of
studies on charitable behavior and emotions utilize declarative methods, such as surveys
and Likert scales. These methods have certain limitations, as participants may not always
be able to accurately identify their feelings or may be unwilling to disclose them. This is
especially true for controversial and taboo topics, such as sexual orientation and sexually
transmitted diseases or helping socially undesirable or outcast groups [26]. This may also
be applicable to stray dogs as the attitude toward them is often ambiguous [5].

The use of objective methods for measuring emotional states can help overcome
some of the limitations associated with subjective assessments of emotions. One such
method is facial expression-based automatic emotion recognition software, for instance
FaceReader, iMotions and others, also called affective computing [27, 28]. This method
allows for a comprehensive and discrete assessment of the emotional state due to the
ability to recognize six basic emotions, i.e. happiness, sadness, fear, anger, surprise and
disgust, as well as valence and arousal in real time. Electromyography (EMG) of facial
muscles is also an objective and widely accepted method for assessing emotional state
[29], which can be effective for validating data on valence obtained through affective
computing.

In order to provide the most accurate assessment of the emotional state, different
measurements of autonomic responses, such as electrodermal activity (EDA) and heart
rate (HR), are used in addition to recording facial muscle activity. These methods are
highly sensitive for assessing arousal [30, 31] and can also be used to validate affective
computing data.

However, there is a lack of studies examining the effectiveness of charity appeals

using objective methods. Specifically, there is a need for research into the attractiveness
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of nonprofit advertising using automatic emotion recognition systems. In addition, there
are no studies of charitable behavior towards stray animals based on physiological data
(EMG, EDA, HR). Given the controversial attitudes towards stray dogs in society, these
methods could be valuable in studying prosocial behavior.

The relevance of this study lies in the need for non-profit organizations to increase
funding for their activities through the development of effective marketing
communications aimed at collecting donations. To this end, it is essential to create a
theoretical and methodological foundation for research into the relationship between
prosocial behavior and emotions, based on objective methods for assessing the emotional
state, including affective computing, EDA, EMG of facial muscles and recording of
cardiac activity, which can be used to predict the success of charity advertising by NPOs,
especially animal welfare funds.

Research problem

This study aims to examine the relationship between emotional state and charitable
behavior in support of homeless pets. Special attention is paid to the characteristics of the
animals in question, such as age, health status, signs of being homeless, and the presence
or absence of a human companion as these factors may influence the emotional state of
potential donors and the size of their donation.

To address this issue, methods to measure behavioral and physiological
manifestations of emotions, including self-report, affective calculations, EMG, EDA,
heart rate are used to provide a more comprehensive and objective understanding of the
role that emotions play in the donation decision-making process.

State of development of the research problem

Emotions and prosocial behavior

Emotional state assessment is widely used to study various types of behavior and
decision making. In the context of prosocial behavior, it has been shown that emotional
state influences a person’s willingness to give their resources to others [15-17]. Donations
and helping behavior have been found to be associated with emotions, conceptualized in
both discrete [32—34] and dimensional approaches [35, 36].



However, it is still unclear which emotions are most effective in promoting
charitable behavior. Depending on the context, some discrete emotions can either initiate
or suppress prosocial actions. In particular, when viewing public service announcements
featuring a sad victim, the tendency to donate increases under the influence of emotional
contagion [17]. Similar results have been found when pets are potential beneficiaries:
people being more willing to donate when they see pictures of a sad dog rather than a
happy one [35]. Nevertheless, there is a curvilinear relationship between sadness and
donation size in the context of medical care: moderate levels of sadness in charity appeals
increase the willingness to donate, whereas excessive sadness reduces it [37]. In contrast,
when philanthropy is directed towards education and disaster relief, there is a positive
linear relationship between sadness and donations [37].

Mixed effects can arise when prosocial behavior appeals evoke fear. In the context
of ecology, Hine and Gifford [18] showed that fear-inducing messages about
environmental pollution were more likely to promote charitable behavior than non-
affective messages. When the goal of fundraising was to fight climate change, fear
appeals did not significantly impact donations [38]. Furthermore, fearful messages have
been found to be ineffective when soliciting online donations for low-income people and
providing disaster relief [37].

Other feelings and emotions, such as anger, shock, anxiety, and empathy have also
been shown to have varying levels of effectiveness in attracting donations, depending on
the context and the study design used [37, 39-42]. Therefore, there is no consensus in the
academic literature on exactly how discrete emotions affect the willingness to donate.
This is largely due to the differences in the goals that charities aim to achieve.

Inconsistencies in research findings relate not only to specific emotions, but also to
their valence. For instance, Burt and Strongman [21] found that images depicting negative
emotions led to increased donations, including financial, material, and time contributions.
Additionally, EEG research showed that negative-valence advertising induces more
attention to potentially threatening stimuli, as evidenced by the amplitude of the ERP
component P1 [43].



At the same time, the frequent use of negative emotions in charity appeals has been
criticized [44, 45] and can lead to hostility towards charities [46]. Against this backdrop,
there is growing evidence that positive (pleasant) emotions can be an effective tool for
attracting donations [24, 47]. Specifically, functional magnetic resonance imaging (fMRI)
data showed that participants were more likely to donate when images increase activity
in the nucleus accumbens, a brain region associated with positive arousal [24]. In the
context of affective computing, research demonstrated that donation is positively
correlated with happiness and positive valence, which is recorded before making a
donation decision [23].

Particular attention should be paid to the impact of arousal on donations. Results
from eye tracking showed that as arousal increases, so does interest in viewing charity
advertising which, in turn, can increase the likelihood of donating [48]. According to a
survey conducted by Amato [39], after a major fire in Australia, people who experienced
higher levels of emotional arousal, such as horror or shock, were more likely to donate to
charities and were more willing to help fire victims [39]. To our knowledge, the
relationship between donation size and arousal has not been well studied.

Thus, it could be concluded that the results of studies on the relationship between
emotions and charitable behavior are contradictory. Specifically, some studies showed
the effectiveness of positive emotions in fundraising, while others found the opposite.
The role of individual discrete emotions in general also remains unclear, as various
studies demonstrated the effectiveness of a range of emotions, which may be due to
differences in research paradigms and the conditions under which donation decisions
were made. The impact of arousal on charitable behavior also remains understudied.
Therefore, further research on the relationship between emotions and charitable behavior
IS needed.

Influence of animal characteristics on donation decisions

Given the variety of activities of charitable organizations, it is important to
understand the specifics of each of them. To date, there is a lack of academic publications
devoted to peoples’ prosocial behavior caused by charity appeals in support of animals.

Pet charities often use the photographs of their animals in advertising messages to attract
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attention. The condition of the animals presented may be associated with charitable
behavior, since these images can evoke a certain emotional state, as well as demonstrate
a problem for which donations are required.

The age of the animal may be a factor influencing charitable behavior. It has
previously been shown that willingness to donate to children is higher than to adults [49].
This may be due to the fact that young children, as well as puppies or Kkittens, are
perceived as a more vulnerable category compared to adult humans or animals. In
addition, it is likely that puppies may provoke patterns of parental behavior in humans,
similar to infants [50]. Therefore, donations for puppies may exceed those for adult dogs.

Health status and signs of homelessness may also be factors influencing willingness
to donate money. Images showing human suffering and sadness have been shown to
evoke the highest levels of compassion [51], which can also be seen in the case of animals.
Thus, it is likely that the images of stray or sick dogs highlight the problems that the
fundraiser is trying to solve and also generate more sympathy, which in turn may increase
the size of the donation.

The absence of a potential guardian is another sign that emphasizes the animal's
plight. It is likely that the images of dogs with people present may trigger a bystander
effect or diffusion of responsibility [52, 53], which may reduce the likelihood of donating
to support such animals compared to those that are alone.

Therefore, dog characteristics such as health status, age, signs of homelessness, and
the presence of a human nearby may be associated with the size of donations.

Purpose and objectives of the study

The purpose of the study was to examine the relationship between emotional state
and the size of donation to support stray dogs and to determine how animal welfare
characteristics are associated with emotions and charitable behavior.

The objectives of this study include the following theoretical, methodological, and
empirical tasks:

— analyze the main theoretical approaches to the study of emotions, as well as the

results of empirical studies on the relationship between emotions and prosocial behavior;



— analyze the results of empirical studies examining the characteristics of
recipients of assistance that influence prosocial behavior;

— prepare reliable tools for studying the relationship between emotions and the
size of donations in support of dogs;

— prepare reliable tools for studying the relationship between the characteristics
of dogs and the size of donations in their support;

— collect data from laboratory and online experiments aimed at studying the
relationship between the size of donations and the emotions and characteristics of dogs;

— analyze the collected data to determine if there is a relationship between the size
of the donation and emotions;

— analyze the collected data to determine if there is a relationship between the size
of the donation and the characteristics of dogs;

— compare the results obtained with data from previously published empirical
studies on the relationship between emotions and charitable behavior;

— compare the results obtained with data from previously published empirical
studies on the relationship between the characteristics of aid recipients and charitable
behavior;

— systematize the results obtained and prepare the main conclusions regarding the
relationship between the size of the donation and the emotions and characteristics of stray
dogs.

Theoretical and methodological foundations of the study

The theoretical and methodological basis of the study consists of publications in
the following areas:

— approaches to describing emotions (J. A. Russell, L. F. Barrett, P. Ekman, W.
V. Friesen);

— empirical studies of the relationship between emotions and prosocial behavior
(P. M. Homer, D. A. Small, N. M. Verrochi, C. D. B. Burt, K. Strongman, J. Liang, Z.
Chen, A. Genevsky, B. Knutson, P. R. Amato, H. Sabato, T. Kogut);
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— measuring emotions by recording facial muscle activity (P. J. Lang, M. K.
Greenwald, M. M. Bradley, A. O. Hamm, I. B. Mauss, M. D. Robinson, U. Dimberg, B.
Karlsson);

— measurement of emotions based on reactions of the autonomic nervous system
(P. J. Lang, M. K. Greenwald, M. M. Bradley, A. O. Hamm, J. P. Sanchez-Navarro, J. M.
Martinez-Selva);

— recognition of emotions from facial expressions, affective computing (P.
Ekman, W. V. Friesen, A. Hadinejad, B. L. Loijens, O. Krips, D. Maison, B. Pawlowska,
B. D. Moyle).

Research methods

In the course of this study, two laboratory experiments were conducted. The first
experiment was carried out with the registration of peripheral physiological data, and the
second was conducted with the recognition of facial expressions using the FaceReader
software. In addition, one online behavioral experiment was performed. Each of the three
experiments consisted of two parts. In the first part, the participants made voluntary
donations to support homeless dogs. In the second part, they assessed their emotions
caused by images of animals. All research procedures were carried out in accordance with
the Declaration of Helsinki and were approved by the HSE committee on interuniversity
surveys and ethical assessment of empirical research.

Donation task

This task design was similar for all three experiments. The participants received
320 rubles for participating in the study, which they could voluntarily donate to the needs
of the dogs shown in the images, at a rate of 0 to 10 rubles for each of the 32 animals.
The participants determined the donation amount independently using a scale that
appeared after each image. Next to the scale selecting the size of the donation (from O to
10 rubles), the participants could see the image number (for example, 3 out of 32) and the
balance of funds from the reward amount (balance = 320 rubles - the sum of all previously
made donations). After presenting all the images, the participants could take the
remaining balance. All collected donations were transferred to the pet charity about

which the participants were informed in advance.
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Methods for assessing emotions

This study used a comprehensive approach to assess emotions in the donation
decision-making process, including both subjective (self-report of emotions) and
objective methods.

Self-report of emotions

In the second part of the experiment, the participants repeatedly viewed 32 pictures
of animals and rated their emotions using a 9-point scale. In the first laboratory
experiment and online experiment, the participants rated only valence and arousal. In the
second laboratory experiment, the participants rated the valence and arousal, as well as
six basic emotions. When assessing valence on a 9-point scale, a value of “1” meant very
unpleasant emotions, and a value of “9” meant very pleasant emotions. When assessing
discrete six basic emotions and arousal, “1” meant very weak emotions, “9” meant very
strong emotions.

Objective methods for assessing emotions

Experiment 1

As part of this experiment, the following methods were used to assess the emotional
state of participants:

1. Electromyography of facial muscles was performed on the corrugator supercilii
and zygomaticus major. EMG corrugator supercilii is a reliable marker of negative
emotions, while the EMG of zygomaticus major reflects positive emotions [54,
55]. Muscle EMG activity was recorded using bipolar placement of 4-mm Ag/
AgCI surface electrodes [56] on the right side of the face. The raw EMG signal
was amplified and frequencies outside the 10-350 Hz range were filtered. The
signal was also subjected to full-wave rectification and off-line integration with a
time constant of 500 ms. For the analysis, the average EMG activity one second
before the stimulus was subtracted from the average EMG activity recorded
throughout the entire stimulus presentation period, which was six seconds. This
approach made it possible to neutralize the influence on the results of the

emotional state of the participants before the presentation of the stimulus [57].
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2. Registration of the electrical activity of the skin. Skin conductance correlates with
arousal, so this method is sensitive to affective stimuli of either valence [54, 58].
EDA data was recorded using bipolar Ag/ AgCl surface electrodes placed on the
second and fourth fingers of the left hand (non-dominant for all participants). The
raw signal was set to detect activity in the range 0—100 ps. EDA was calculated as
the value of all peaks appearing in the interval from 0.9 to 4 seconds after the onset
of stimulus presentation. Data was transformed (log10[SCR + 1]) to correct for
skewed distribution [30, 57].

3. A photoplethysmogram was used to measure heart rate. This method is sensitive
to changes in arousal levels. It has been found that stimuli eliciting strong emotions
(both pleasant and unpleasant) lead to heart rate deceleration in the few seconds
of presentation compared to neutral stimuli [54, 59]. The photoplethysmometer
recorded the amplitude of blood volume changes in the finger using a photoelectric
cell placed on the distal phalanx of the third finger on the non-dominant hand.
Heart rate was calculated from peaks in the amplitude and deceleration was
determined by comparing heart rates at each second to a baseline (one second
before stimulus presentation). Maximum decelerations were measured from the
baseline in the first three (1-3) and last three (4-6) seconds of stimulus presentation
[57, 60].

These methods were used to measure emotions during the first part of the
experiment, i.e. at the moment of the first presentation of the stimulus, immediately before
the decision to donate was made [57].

Experiment 2

As part of this experiment, affective computing, namely FaceReader (version 8.0,
Noldus Information Technology) was used to assess the emotional state of the
participants. This software has one of the highest recognition accuracy rates among the
eight most common automatic emotion recognition software [27]. FaceReader
simultaneously assesses two dimensions of emotion (valence and arousal), six basic
emotions (happiness, anger, disgust, fear, sadness and surprise), and a “neutral” state.

Valence values range from -1 (extremely negative emotions) to 1 (extremely positive
13



emotions). The arousal, as well as the six basic emotions, range between 0 (inactive) and
1 (active). FaceReader data was recorded at a sampling rate of 10 Hz and a resolution of
720 pixels (1280 x 720). For the analysis, the average value for each emotion was taken
within 1 second prior to the presentation of the stimulus and subtracted that from the
average value during the entire stimulus presentation period (6 seconds) [61].

This method of affective computing was used to assess emotions in the first part of
the experiment, i.e. at the moment of the first presentation of the stimulus, immediately
before the decision to donate was made.

Experiment 3

This experiment was conducted online to validate the data obtained during the
laboratory part of the study in order to exclude the influence of the laboratory
environment on the decision to donate. Thus, in this experiment, only a subjective method
was used, i.e. self-report of valence and arousal.

Characteristics of stimulus material

Thirty-two photographs of dogs were used as stimulus material that could
potentially affect the emotional state of the participants. The photos of animals similar to
charity appeals which are typically used by pet charities were chosen. Each image
contained four binary characteristics of the dog's condition that were identified as
potentially relevant to the donation decision: health status (healthy/sick), signs of
homelessness (home/stray), age (puppy/adult), and presence of a person nearby (with a
person/without a person). Stimulus materials were pre-tested in an online survey (N =17)
to determine whether the images matched the specified characteristics averaging 84—
100% agreement among the respondents for each image across all four characteristics.
There was no pretesting of the stimuli for valence and arousal, as well as the six basic
emotions. The total set of pictures contained sixteen categories with combinations of four
characteristics, two pictures for each category. A table of characteristics of each category
Is presented in Appendix 1.

Additional Variables

In addition to the data collected during the experiments, the study used personal

data of the participants, such as age, gender, level of financial well-being, and level of
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satisfaction with their financial well-being and the subjective value of the amount of
participation reward.

Data Analysis Methods

In the mathematical and statistical processing of data, the following methods were
used: Shapiro-Wilk and Kolmogorov-Smirnov tests to check the normality of data
distribution, Student's t-test and Wilcoxon test to compare means, Spearman and Pearson
correlation analysis to identify relationships between variables, as well as linear mixed-
effects models with subject-level random effects to determine the effect of various
variables on donations. P values below 5% were considered significant. The Benjamini—
Hochberg procedure for false discovery-rate correction (FDR) was used to correct the
multiple comparisons [62]. JASP version 0.11.1.0 and the statistical environment R

v4.1.1 (package Ime4) were used as software.

Sample and empirical basis of the study

The results of three experiments, i.e. two laboratory and one online experiment,
form the empirical basis of the study. The sample size for each experiment was calculated
for effect size d according to Cohen 0.40 and power 80%. Analyzes were performed using
G*Power [63] taking into account the statistical methods used for each experiment.

Experiment 1 sample

The experiment involved 54 participants, which is two participants more than the
recommended sample size. Additional participants were invited in case of data loss. Thus,
the sample size was 54 (N = 54) healthy participants (63% female, M 55 = 24.5 years, SD
= 5.7, range = 18-43). The participants were Russian-speaking members of the general
public recruited through online advertising [57].

Experiment 2 sample

Forty-six participants took part in the experiment, which is two participants more
than the recommended sample size. Additional participants were invited in case of data
loss. One participant was excluded due to a failure to recognize the FaceReader data. The
final sample size was 45 (N = 45) healthy participants (58.8% female, M 4. = 23.9 years,
SD = 5.3, range = 19-40). Having glasses, a beard, and a mustache was a barrier to
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participation, as the pilot found that these elements may interfere with emotion
recognition using FaceReader. Before participating in the experiment, all participants
reported that they had never been injected with botulinum toxin or other drugs that affect
the activity of the facial muscles. The participants were Russian-speaking members of the
general public recruited through online advertising [61].

Experiment 3 sample

The sample size was 54 participants (64.8% female, Mage = 23.6 years, SD = 7.2,
range = 18-56). The participants were Russian-speaking members of the general public
who responded to advertisements posted on social media and followed a link to the

experiment's web page [64].
Theoretical and practical significance of the research

This study is the first to explore the role of emotions in making decisions about
donations using a comprehensive approach that includes measuring physiological
responses (HR, EDA), facial expression data (EMG, FaceReader), and self-reported
emotions. Its findings contribute to the study of the relationship between emotional state
and charitable behavior. In particular, conclusions are drawn about how six basic
emotions, as well as valence and arousal, are associated with the willingness to donate to
support homeless animals. In addition, the study expands the theoretical framework for
examining cross-species human prosocial behavior induced by charity appeals.

This work helps to fill a gap in the academic literature on evaluating the
effectiveness of advertising materials using affective computing. It also proposes a new
experimental paradigm that can be used for further research in the field of charity and
commercial advertising. Since this study is the first to evaluate the effectiveness of charity
appeals using affective computing (FaceReader) and physiological response data (EDA,
HR, EMG), based on the results obtained, it is possible to assess the feasibility of using
these methods for further research on non-profit advertising.

The practical significance of this work lies in the fact that the results obtained and
the procedures described can help charitable organizations to evaluate the effectiveness

of their advertising messages before they are produced and posted, which will allow them
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to optimize the cost of attracting donations. This study also draws the attention of the
academic community to the problems of homeless animals, which still remain relevant in

many countries of the world.
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Main results of the study and provisions submitted for defense
Main results of the study
Experiment 1

Correlation analysis of the data from the first experiment showed that the size of
the donation was negatively correlated with valence (r(32) = -0.81, p < 0.001) and
positively correlated with arousal (r(32) = 0 .48, p = 0.006) (Fig. 1). Donation size was
also negatively correlated with zygomaticus major muscle activity (r(32) = -0.39, p =
0.029) and positively correlated with corrugator muscle activity (r(32) =0.84, p <0.001).
Additionally, heart rate deceleration was also shown to be negatively correlated with
donation size (r(32) =-0.41, p =0.021). EDA did not show a significant correlation with
charitable behavior (r(32) = 0.18, p = 0.34).

Thus, according to the self-report of emotions, the participants in the experiment
donated more when they experienced strong and unpleasant emotions, which is consistent
with physiological data. Corrugator muscle activity predicted increases in donation size,

while zygomaticus major activity predicted decreases in donation size.

Corrugator Zygomaticus
[ Valence ] [ Arousal ] [ supercilii ] [ maijor ] [ HR ]

0.84

-0.39

[ Donation size ]

Figure 1. Correlations between donations and affective measures.

An analysis of the influence of animal characteristics on donations levels showed
that more money was donated to the needs of sick dogs than to the needs of healthy ones
(t(53) =6.93, p<0.001, d = 0.94), more was donated to homeless dogs than to pets (t(53)
= 2.30, p = 0.025, d = 0.31), while age and the presence of a person near the animal did

not affect the size of the donation [57].
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Experiment 2

Correlation analysis of data obtained in the second experiment showed that valence
was negatively correlated with donation size, which was confirmed by both self-report
data (p(32) =-0.96, p < 0.001) and FaceReader (FR) data (p(32) =-0.83, p < 0.001) (Fig.
2). Unlike the first experiment, the data from the second experiment did not confirm the
existence of a connection between arousal and the size of donations (p(32) = 0.28, p =
0.12 (self-report), r(32) = -0.20, p = 0.28 (FR)). Thus, the more unpleasant emotions the
participants experienced, the more they donated, while arousal did not significantly affect
the amount of donations.

According to FaceReader data regarding discrete emotions, donations were
negatively correlated with happiness (p(32) =-0.84, p <0.001 (self-report), p(32) =-0.77,
p <0.001 (FR)) and were positively correlated with sadness (p(32) =0.94, p <0.001 (self-
report), r(32) = 0.51, p = 0.003 (FR)). Moreover, donations were correlated with anger
(p(32) = 0.87, p < 0.001 (self-report), r(32) = 0.55, p = 0.001 (FR)). In other words,
viewing photos that evoked less happiness and more sadness and anger led to larger
donations, as shown by self-report data and FaceReader affective computing. [61].

Regarding other emotions, self-report and FaceReader data showed contradictory
results. Specifically, donations were correlated with subjective fear (p(32) = 0.94, p <
0.001), disgust (p(32) = 0.87, p < 0.001), and surprise (p(32) = 0.81, p < 0.001), while
according to the FaceReader data, donations were not correlated with fear (r(32) =-0.12),
disgust (p(32) = 0.014) and surprise (r(32) =-0.22) (all ps>0.23) [61].

[ Valence ] [Happiness] [ Sadness ] [ Anger ]

'0-96(self-report)

[ Donation size ]

Figure 2. Correlations between donations and self-report and FaceReader affective

measures.
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Differences in the results of affective computing and self-report may have arisen
due to differences in the moments of fixation of emotions: the software analyzed the
reactions obtained during the first presentation of the pictures prior to making the decision
to donate, while the self-report of emotions was carried out after viewing the pictures
again. In addition, framing questions about specific emotions could create a “mere-
measurement effect” and affect the respondents' responses so that they indicate not only
the emotions they experienced, but also those they considered appropriate depending on
the state of the animal in the photographs. Based on this, there is a reason to believe that
data obtained using FaceReader complement self-reports, which allows us to more
accurately identify emotions at the moment of decision-making and reduce the influence
of experimental procedure or cognitive biases on research results.

Additional variables, such as the level of economic well-being, satisfaction with
level of economic well-being, and monthly earnings were not associated with the amount
of participants' donations (all ps > 0.51). At the same time, the subjective value of the
reward for participating in the experiment (320 rubles) was associated with the size of
donations in such a way that the more valuable the reward was for the participants, the
less they gave to charity (p(32) =-0.53, p <0.001) [61].

Experiment 3

The analysis of the data from the third experiment, as well as the data from the
first, showed that the size of online donations was significantly correlated with valence
(p(32) =-0.91, p <0.001) and arousal (p(32) = 0.89, p <0.001).

Regarding the characteristics of the animals, according to the obtained Wilcoxon
tests, the participants donated more to stray dogs than domestic ones (p < 0.001), and they
donated more to sick dogs than healthy ones (p < 0.001). These results are consistent with
the data from the first experiment. It was also shown that significantly less was donated
to puppies than to adult dogs (p = 0.037). The presence of a person in photographs did
not significantly affect the amount of donations (p = 0.20) [64].

To determine the overall effect of various variables on donation size, six linear

mixed models with subject-level random effects were estimated (Table 1).
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Table 1. Effect of evoked emotions and dog characteristics on donation size. All

models are linear mixed models with random effects at the subject level.

Dependent variable:

Donation
1) (2) 3) 4) (5) (6)
Constant 3.36™" 493" 1.27" 5.46™" 7.35" 3.24
Homeless 0.717" 0.27" 0.46™" 0.22 0.22 0.46™
Sick 2.10™" 1.45™" 1.477 0.63" 0.63" 1.46™"
Human -0.09 -0.09 -0.03 -0.10 -0.10 -0.03
Puppies -0.12 0.02 0.01 -0.01 -0.01 0.01
Valence -0.26™" -0.34™  -0.34™
Arousal 0.41™ 0.41™"
Age -0.05 -0.07
Gender -0.40 -0.28
Financial level (1-7) -0.17 -0.24
S_atlschtlon with 0.55 -
financial level (1-7)
Subjective value of
320 MU (1-7) -0.65 -0.60
Sick x Valence 0.20" 0.20™"
Observations 1728 1728 1728 1728 1728 1728
Log Likelihood -3809.18 -3782.32 -3732.00 -3777.88 -3773.33 -3726.90
Akaike Inf. Crit. 7632.35  7580.65  7479.99  7573.76  7574.65  7479.79
Bayesian Inf. Crit. 767054  7624.28  7523.63  7622.85 7651.02  7550.70
Note: * p<0.05
** p<0.01
*x% n<0,001

In general, the data presented in Table 1 are consistent with the results of correlation

analysis and the Wilcoxon test regarding the influence of emotions and characteristics of

animals on the size of the donation. The only difference is the relationship between the

age of the animal and the donation, which was not confirmed by the regression analysis.

Additional variables, such as the age of the participants, their gender, level of financial

well-being, satisfaction with the level of financial well-being, and the subjective value of

the reward did not have any significant effect on the amount of donations [64].
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Provisions for defense

. Charitable behavior is associated with emotional state. VValence is associated with the
donation size: the more unpleasant the emotions evoked by charity appeals, the greater
the willingness to donate.

. Emotions such as happiness, anger, and sadness are associated with charitable
behavior: the less happiness and the more sadness and anger caused by charity appeals,
the higher the willingness to donate.

. Objective measures of emotional state, such as facial muscle activity and
heart rate, can be a reliable tool for evaluating the effectiveness of charity appeals.

. Beneficiaries’ characteristics may evoke different donors’ emotions which, in turn, are

associated with willingness to donate.
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Conclusion

This thesis aims to explore charitable behavior, specifically the relationship
between emotions and the willingness to donate in support of animals. The results show
that unpleasant emotions, compared to neutral and pleasant emotions, lead to an increase
in the amount of donations. These results are supported by both subjective self-report
measures of emotion and objective measures based on physiological responses and facial
muscle activity. Individual emotions such as anger, sadness, and happiness have also been
shown to be associated with charitable behavior. Thus, the more sadness and anger and
the less happiness the benefactors experienced, the larger the size of their donations.
These results are supported by both self-report data and measures obtained through
affective computing.

Characteristics of charity beneficiaries, such as health status and signs of
homelessness, were also associated with the amount given. The participants made larger
donations to support sick and stray dogs compared to healthy and domestic ones. The age
of the animal and the presence of a person nearby did not affect charitable behavior. At
the same time, willingness to donate was associated with the subjective value of money,
but not with the subjective financial well-being of donors.

The results obtained contribute to the study of human prosocial behavior in relation
to other biological species. They also help to create a theoretical and methodological basis

for further research and practical application.
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Approbation of research results

The results obtained as part of the work on studying the role of emotions in the
decision to donate were presented in the following publications and at international
conferences.

Publications:

1. Shepelenko A., Kosonogov V., Shestakova A. How Emotions Induce Charitable
Giving. A Psychophysiological Study // Social Psychology. —2023. — Vol. 54, Ne 5.
— P. 261-270.

2. Shepelenko A., Shepelenko P., Obukhova A., Kosonogov V., Shestakova A. The
relationship between charitable giving and emotional facial expressions: Results from
affective computing // Heliyon. — 2024. — Vol. 10, Ne 2. — P. 23728.

3. Shepelenko A., Shepelenko P., Panidi K., Kosonogov V., Shestakova A. How the
emotions evoked by homeless pets induce online charitable giving // Journal of
Philanthropy and Marketing. — 2024. — Vol. 29, Ne 2. — P. e1842,

Conferences:

1. 3rd International Forum “Cognitive Neuroscience — 2020, December 2020,
Yekaterinburg, Russia

2. International Conference “Society for Affective Science 2021, March 2021, virtual

3. All-Russian Conference “Current Problems of Science and Technology”, March 2021,
Rostov-on-Don, Russia

4. International conference “Increasing the effectiveness of social advertising”,

December 2021, Moscow, Russia
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Appendix 1

Table P1
) Stimulus characteristics
Stimulus i
category Homeless (yes | Sick (yes=1,no | Puppy (yes =1, no | Human presence
=1,n0=0) =0) =0) (yes=1,n0=0)
1 0 0 0 1
2 0 1 1 1
3 0 0 1 1
4 1 1 1 0
5 1 0 0 1
6 0 0 1 0
7 1 1 1 1
8 1 0 0 0
9 1 0 1 1
10 1 1 0 1
11 1 1 0 0
12 0 0 0 0
13 0 1 0 0
14 0 1 1 0
15 1 0 1 0
16 0 1 0 1

Note: Each category has a different combination of 4 characteristics: 1) homeless/not
homeless; 2) sick / not sick (healthy); 3) puppy / not puppy (adult); 4) with and without
the presence of a person in the picture.
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