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THE IMPACT OF SENTIMENT ON USER’S REACTION ON FACEBOOK:
THE CASE OF THE AMERICAN CHAMBER OF COMMERCE IN UKRAINE

BNjnB HACTPOIO HA PEAKLIKO KOPUCTYBAYIB FACEBOOK:
HA NPUKNAAlI AMEPUKAHCBKOI TOPIIBEJIbHOI NMAJNATU B YKPAIHU

This study investigates the relationship of sentiments expressed in Facebook posts by the
American Chamber of Commerce (ACC) in Ukraine on audience reactions. By employing
Al-driven sentiment analysis, we categorize ACC's posts into five categories: Empowerment
category, Excitement and enthusiasm category, Gratitude category, Optimism category, and
Resilience category. Our findings reveal that posts signaling resilience and optimism receive
significantly more reactions compared to those communicating empowerment and excitement.
As sentiment analysis continues to evolve, incorporating multimodal approaches and leveraging
advancements in Al and NLP, businesses that effectively utilize these tools will be better equipped
to make informed decisions and adapt to the ever-changing digital landscape. Furthermore,
posts classified as displaying empowerment are more likely to be shared/reposted by the
readers. These results highlight the importance of tailoring communication strategies to elicit
desired audience responses and provide valuable insights for organizations navigating complex
environments.

Keywords: Al-driven sentiment analysis, primary emotion, reactions, audience engagement.

Cmammsi npuceésuena auanizy 363Ky peaxyii ayoumopii ma ii Hacmpow, Ha nocmu y
Facebook 6i0 American Chamber of Commerce (ACC) 6 Vkpaini. B docniodicenns 6ys 3acmo-
COBAHUL AHANI3 peaKryil, aKuil OY8 30CHeHUll 3a OONOMO20I0 MEXHOL02I WNYYHO20 IHMELEKNLY
(LL). 3a pesynomamamu ananizy nacmpois, sxuti 30iticnus LI, 6yia 3anpononosana ix xia-
cughikayiss Ha n'simv OCHOBHUX Kame2opill, SIKI MAarOmb HACMYNHI HA36U MA XAPAKMEPUCTIUKU.
1. Kameezopis poswupenns npag i moxciusocmel, aka, 3a noscHenusamu LI nepeobavena ons
BUOOPY NOBIOOMILEHD, 3MICHL AKUX MICIMUMb came POo3uupeHi npasa ma mosxcaugocmi. 2. Kamezo-
pis asapmy ma enmysiazmy, axky LI acoyitosas 3 pisHi oconoutents npo nodii ma 0ocseHenHs, Ki
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noe’azami abo micmams iHghopmayiro, 3 azapmom ma enmysiasmom. 3. Kamezopis edsiunocmi —
ye eoune nouymmsl, 0e NPUHAYeHHsl NePEUHHOL eMOoyil, 30aembCsl, KepyEmbCsl TuLe HasGHICTIIO
cnosa «goaunicmvy y mexcmi. 4. Kamezopisa onmumizmy — came ys Kameeopis 6KI0UAE GUCTO6-
JI0BAHHI MANIOYMHBLO2O ONMUMICIMUYHO2O HACMPOIO MA NOMEHYIATY, 8 AKOMY SAGHO BUPUIICEHO
8ipy i/abo Haodiro 6 matlbymue Vipainu. 5. Kameeopis cmitikocmi — nouymms cmitikocmi 6azy-
€MbCs K HA NO3UYil, max i HaA 3a564X, KL 6KII0YAIOMb CLOB0 «CMIUKICMbY Md NOGIOOMICHH
npo NO3UuYii, AKIi OEMOHCMPYIOMb PIULYYICHb NPOOOBHCYBAMU 3YCUILIA 31 3MIYHEHHSL, GIOHOBIEHHS
ma peghopmysanns Kpainu. 3a pe3yrbmamami AHALI3y UIHAYEHO, WO NOCTU, AKI CUSHATIZVIOMb
npo CMIUKICMb ma ONMUMI3M, OMPUMYIOMb 3HAYHO Oilblie pearyiil NOPIGHAHO 3 MUMU, XINO
nepeoae po3uupents Modcaugocmett ma xeunosants. Kpiv moeo, eusnaueno, wo nogioomnen-
H5l, KAACUDIKOBAHI SIK POSWUPEHHS Npas i Moxcaugocmell, OLibul iMosipHo, 0ydyms nepedami/
nepecnani yumayam. Crio 3a3nayumu, wjo aHauiz HACMpPoi8 NPOO0BACYE POIGUSAMUCS, BKIIOUA-
YU MYTbMUMOOATbHI NIOX00U MA BUKOPUCAHHS O0CACHEHb Y Chepi WmyyHO20 IHmMeNeKny ma
HeUPONIHEBICMUYHO20 NIAHYBAHHS, | BIONOBIOHO NIONPUEMCMEA, KL e(heKMUBHO BUKOPUCTIOBY-
ombv yi iHcmpymenmu, OyOyms Kpauje OCHaAujeHi Oisi NPUUHAMMA 0OIPYHIMOBAHUX DIULeHb Md
adanmayii 00 NOCMILIHO MIHAUB020 YUPPOBo20o nandwagmy. Ompumani, nio uac O0cIioNHceHb
pe3yibmamu niOKpeciioms i 00800mb 8aAHCIUSICMb POZPOOKU KOMYHIKAYIUHUX cmpameziil, SKi
HANpasieHi Ha OMPUMAHHIL OAXNCAHOT ayoumopii, ma Maoms 0CoOIUBO BANCIUBE 3HAUECHHSL OISl
opeanizayi, sIKi 3HAXO0SAMbCA 8 CKAAOHUX YMOBAX.

Knrouoei cnosa: wmyunuii inmenekm, anaiiz HACMpoie, nepeUHHI emMoyii, peaxkyii, 3a1y4enns
ayoumopii.

Formulation of the problem. Social media is one of the primary tools for organizations
to connect with their audiences. Social media platforms do not just disseminate information,
they have become important instruments in shaping public opinions.

Understanding how sentiments expressed in social media posts shape the reactions
of the target audience is particularly important for organizations operating in complex
environments. The American Chamber of Commerce (ACC) in Ukraine is one such
organization — navigating a very challenging environment driven by the war.

Analysis of recent research and publications. Frankwatching blog shows that the
main benefits of using social media for organizations include increased exposure (86%),
increased traffic (76%), generated leads (64%), developed loyal fans (56%), and improved
sales (55%) [5].

The use of sentiment analysis can be traced back to the early 20th century with studies
on public opinion analysis and text subjectivity [12]. Before the advent of the internet,
the personal exchange of opinions was a key aspect of decision-making processes. For
organizations, figuring out public sentiment was quite important, and it was often achieved
through traditional methods such as opinion polls and surveys. These tools were instrumental
in capturing the collective attitudes and perceptions of the public toward a company’s
products or services [10]. With the advent of Web 2.0, internet users moved from being
passive viewers of content to being active participants in creating content [10].

Recent technological developments also gave a boost to sentiment analysis. Artificial
Intelligence (AI) as advanced technology using Natural Language Processing (NLP),
enables computers to analyze texts written by humans, understanding emotions, context,
and sentiment [14].

Formulation of the purpose of the article. This study focuses on ACC’s engagement
with their target audience via Facebook which is the most important platform for organizations
to engage with their audiences, taking 45% of all social media use by organizations [13].

Presentation of the main material. There are two approaches to sentiment analysis
done by computers: rule-based and machine learning (ML). Rule-based approach relies
on lexicons (word and phrase lists) classified as positive or negative statements. When
working with the text, AI compares the words against these lists and defines the sentiment
expressed in each text. ML approach is focused on algorithms that help software determine
the sentiment expressed in the text. ML allows Al to continue learning using new data.
Sometimes these two approaches are combined, and a hybrid approach is used. Currently,
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the machine learning approach is the most prevailing of the three approaches [3], and it is
considered very reliable as a tool for this type of analysis [9].

The growing importance of sentiment analysis is evident across various industries.
Organizations are leveraging sentiment analysis to monitor brand reputation, conduct market
research, and gain insights into customer opinions and preferences. The global sentiment
analysis software market is expected to reach USD 4.94 billion by 2028, with a compound
annual growth rate of 18.2% [6]. As we move into 2025, sentiment analysis will continue
to play a crucial role in helping businesses stay ahead of the curve. The incorporation of
multimodal sentiment analysis, which considers visual content alongside text, will provide
a more comprehensive understanding of public sentiment [6].

Emotions and Reactions. In the rapidly evolving digital landscape, social media has
emerged as a powerful tool for communication and content sharing. As individuals and
organizations increasingly rely on social media platforms to disseminate information and
engage with their audience, understanding the factors that drive emotional responses and
sharing behavior has become crucial. Different levels of engagement have been identified by
Kim and Yang (2017): likes are the lowest level since they require just a click, comments are
intermediate level as they require investment of time and effort, and shares are the highest
level of engagement since people make the post part of their personal profiles, identifying
themselves with what is being conveyed by the post.

Tellis et al. [15] found that information-focused content has a negative effect on sharing,
while positive emotions such as amusement, excitement, inspiration, and warmth move
people to share them with others. This finding aligns with prior research suggesting that
emotional content is more likely to be shared than purely informational content [2].

The role of emotions in driving sharing behavior has been extensively studied in various
contexts, including online advertising [1], electronic word of mouth (Lovett et al., 2013),
and news articles [2]. Across these domains, the consensus is that emotional content,
particularly content that evokes positive emotions, is more likely to be shared than neutral
or informational content.

The phenomenon of emotional contagion, whereby individuals' emotions are influenced
by the emotions expressed by others, has been identified as a key driver of social sharing.
Kramer et al. [8] demonstrated that emotional states can be transferred to others through
emotional contagion, leading people to develop similar emotions to the ones they are
perceiving in Facebook posts.

The purpose of this research is twofold. First, to explore how Al interprets sentiments
from text. Second, to understand the relationship between primary sentiments evoked by the
messages and the effectiveness of those messages as measured by likes and reposts.

Our focus is on the sentiments expressed by AmCham Ukraine in their Facebook posts
and how these sentiments influence public perceptions, as reflected in likes and shares.
Emotional responses to posts can capture the attention of other users, encouraging them
to engage more deeply with the content and seek additional information [4]. This, in turn,
strengthens the audience’s connection with the organization that shared the post.

Data. Ukraine has a broad set of business associations that serve various industries and
sectors — industry-specific, general business, professional as well as regional associations.
Each plays a role in advocating for business interests, providing networking opportunities,
and supporting economic development. Overall, there are about 80 business associations
in Ukraine. The most prominent associations in the general business category include the
European Business Association (EBA), the Association of Ukrainian Entrepreneurs (SUP),
Board, and the Ukrainian Chamber of Commerce and Industry (UCCI) to name a few. Each
association plays an active role in advocating for business interests, providing networking
opportunities to its members, and supporting broader economic development efforts.

For this research we collected data on Facebook posts by the American Chamber of
Commerce in Ukraine. The primary reason to collect data for this organization is that
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it’s Facebook posts are in English language which allows us to use Al-driven sentiment
analysis models that have been extensively trained. Other business associations in Ukraine
understandably communicate with its members in Ukrainian language and there is currently
no reliable solution to perform Al-driven sentiment analysis on text that is in Ukrainian
language.

To measure the effectiveness of communication as it relates to the emotional tone of
the communication, we collected all Facebook posts (199 posts) of AmCham Ukraine
from April 1, 2023 to October 1, 2023. The association’s Facebook page has about
23,000 subscribers which is comparable with other business associations operating
in Ukraine (see Table 1).

The posts were collected manually, and each post was classified by Al Chat Perplexity.
ai into five categories: (1) empowerment, (2) excitement, (3) gratitude, (4) optimism, and
(5) resilience. Table 2 provides a summary of the collected data and the breakdown across
the five categories. As a part of the sentiment analysis, the system was prompted to give
reasoning for sorting the posts into their respective categories. Here is a sample of the types of
posts in each category and the probable reasons ML algorithm leverages to classify the posts.

Empowerment category. According to the explanations Al provided for its choice of
texts for empowerment, it is possible to see two trends: (1) usage of the words associated
with empowerment, and (2) the mentioning of training and conferences — activities that can
be seen as contributing factors to strengthening of Ukrainian business in the time of war.
Here are a few examples of the kind of posts classified as empowering:

(1) Discussing the establishment of a Political Risk Insurance mechanism aims to
empower businesses by providing security and risk mitigation strategies.

(2) The Knowledge Webinar on Political Risk Insurance for projects during martial law
aims to empower businesses by offering information on how to navigate and secure projects
under challenging conditions.

Table 1
Number of subscribers for select business associations in Ukraine
Organization Number of Subscribers
ACC (American Chamber of Commerce) 23,000
EBA (European Business Association) 34,000
SUP (Association of Ukrainian Entrepreneurs) 24,000
Board (Association “Board”) 23,000
UCCI (Ukrainian Chamber of Commerce and Industry) 16,000

Source: compiled by the authors

Table 2
Primary emotion of Facebook communication by AmCham Ukraine
) ) Number of Minimum Maximum Average Average
Primary Emotion Posts Numb.er of Numbf:r of Numb.er of | Number of

Reactions Reactions Reactions Reposts
Epowernment 33 4 46 14.2 1.73
Excitement 38 1 76 16.7 1.05
Gratitude 7 9 50 19.0 0.29
Optimism 57 5 122 18.0 0.67
Resilience 64 4 103 22.8 0.78
TOTAL 199 18.1 0.90

Source: compiled by the authors
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(3) The meeting with Deputy Ministers and a project manager on digital development and
transformation aims to empower stakeholders with strategic insights for digital initiatives.

Excitement and enthusiasm category. It is apparent that Al associated different
announcements about events and achievements with excitement and enthusiasm. The follow-
ing posts serve as an example of messaging that communicated excitement and enthusiasm:

1. The announcement of an online meeting with MP Halyna Yanchenko with a call to
join shows enthusiasm for engaging with key political figures.

2. Welcoming of AMS Sustainable Development Solutions FZE as a new member is
expressed with happiness and excitement about new membership.

3. The announcement of AmCham Ukraine winning the 2023 AmCham in Europe
Creative Network Award is filled with excitement and pride for the achievement.

Gratitude category. This sentiment is the only one where assignment of the primary
emotion seems to only be driven by the presence of the word “gratitude” in the text. Such an
approach is problematic because Al-driven systems’ categorization can be easily biased by
using specific words. Here are some examples in the gratitude category.

1. The expression of gratitude to the Government of Ukraine for supporting the
continuous and uninterrupted export of Ukrainian grain and other agricultural products
highlights a strong sense of appreciation.

2. The expression of thanks to the members, partners, and friends who attended the
Business Networking Reception in Kyiv, despite the war, reflects a strong sense of gratitude
for their resilience and commitment.

3. The gratitude expressed towards members providing humanitarian support following
the Kakhovka dam destruction highlights appreciation for their efforts and compassion.

Optimism category. The optimism category includes statements of future potential and
explicitly expressed belief and/or hope in the future of Ukraine. The sample messages are
as follows:

1. Upcoming US-Ukraine Partnership Forum aimed at advancing the development and
modernization of Ukraine’s critical infrastructure, emphasizing rapid recovery, economic
growth, and EU integration, which inherently carry messages of hope and optimism.

2. Samantha Power's remarks about investing in Ukraine as an investment in democracy's
future highlight a hopeful and optimistic perspective on Ukraine's potential and the broader
implications for global democracy.

3. The Security & Defense Event in London, discussing joint initiatives and
strengthening Ukraine's defense potential, indicates a hopeful outlook on enhancing national
security through international cooperation.

Resilience category. The sentiment of resilience is based both on 1 position the statements
that include the word “resilience” and 2 position messages that show determination to
continue the effort of strengthening, rebuilding, and reforming the country moving forward.
a few messages in this category are:

1. The meeting with Dilawar Syed on how resilient businesses operate in Ukraine
underscores the determined efforts to sustain and rebuild business operations in a war-torn
country.

2. Lenna Koszarny’s statement about tech driving resiliency in Ukraine highlights the
country’s determination to leverage technology for resilience.

3. Taras Kachka’s comments on not slowing down the pace of reforms demonstrate
a strong determination to continue progressing despite challenges.

The data analysis section uses the abovementioned categorization of Facebook posts
to understand the relationship between primary emotions evoked by the post and the
effectiveness of the communication as measured likes and reposts.

Data Analysis. The data analysis section addresses the main research question: What are
the differences in the effectiveness of Facebooks posts across the five categories as defined
by the primary emotion evoked by the post? In short, we want to understand if posts that
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elicit certain emotions are associated with higher effectiveness as measured by the average
number of reactions per post.

First, we conducted a two-tailed t-test to compare the average number of reactions across
the five categories. Table 3 shows the results. “Yes” indicates that the difference in the
average number of reactions for the relevant pair is statistically significant at the 5% level
while “No” indicates that the observed difference is not statistically significant.

Only one pair exhibits significant differences in the average number of reactions.
Facebook posts classified as displaying resilience as a primary emotion (with the average
of 22.8 reactions per post) receive significantly more reactions as compared to the posts
that communicate empowerment (with the average of 14.2 reactions per post). There are
no statistically significant differences for other pairs. The results seem to indicate that the
messages of resilience produce a stronger response from the audience of AmCham Ukraine
as captured by the highest average number of reactions across the five categories (see Table 2)
and the statistical significance of such difference for one of the pairs (see Table 4).

Second, we conducted a similar comparison for the average number of reports. Table 4
displays the results.

The results from the analysis of reposts produce a different picture. First, while messages
of empowerment and excitement receive the lowest number of reactions, they are reposted
more often (see Table 2).

In fact, the repost rate of empowerment posts (with the average rate of reposts at 1.73)
differs significantly from the messages of resilience (0.78), optimism (0.67), and gratitude
(0.29); posts that signal excitement (1.05) are reposted more often than those that display
gratitude (0.29) (Table 5). No other pairs exhibit statistically significant differences.

The results presented in Table 3 and 4 might be driven by outliers. As a robustness check
we cleaned the data from outliers using the box plot method. After removing the outliers,
a two-tailed t-test was used to compare the average number of reactions and the average
number of reposts.

Table 4 summarizes the impact of removing outliers. Tables 6 and 7 show the results of
the t-test.

Removing Outliers. Removing the outliers impacts the statistical significance of the
differences in the average number of reactions across the categories — four pairs now exhibit

Table 3
Results of T-test for average reactions by the primary emotion category
Empowerment  Excitement  Gratitude Optimism Resilience

Resilience Yes No No No |
Optimism No No No
Gratitude No No
Excitement No
Empowerment

Source: compiled by the authors

Table 4
Results of the T-test for average reposts by the primary emotion category
Empowerment  Excitement  Gratitude Optimism Resilience

Resilience Yes No No No |
Optimism Yes No No
Gratitude Yes Yes
Excitement No
Empowerment

Source: compiled by the authors
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Table 5
Average number of reactions and shares without outliers

primary | ot | Number o | Number of | AVerage Number | Average Number
Emotion Number outllel_'s in | outliers in Full w/o Fall wio
of Posts | Reactions Reposts Data | Outliers | Data | Outliers

Epowernment 33 4 0 14.2 10.4 1.73 1.73
Excitement 38 5 3 16.7 10.8 1.05 0.66
Gratitude 7 1 0 19.0 13.8 0.29 0.29
Optimism 57 3 3 18.0 15.0 0.67 0.48
Resilience 64 5 2 22.8 17.8 0.78 0.56
TOTAL 199 18.7 14.4 0.94 0.75

Source: compiled by the authors

Table 6
T-test for average reactions by primary emotion (w/o outliers)
Empowerment  Excitement  Gratitude Optimism Resilience
Resilience Yes Yes No No |
Optimism Yes Yes No
Gratitude No No
Excitement No
Empowerment
Source: compiled by the authors
Table 7
T-test results for average reposts by primary emotion (w/o outliers)
Empowerment  Excitement Gratitude Optimism Resilience
Resilience Yes No No No |
Optimism Yes No No
Gratitude Yes No
Excitement Yes
Empowerment

Source: compiled by the authors

statistically significant differences. Facebook posts that signal resilience and optimism
(with the average of 17.8 and 15.0 reactions per post respectively) receive significantly
more reactions as compared to the posts that communicate empowerment and excitement
(with the average of 10.4 and 10.8 reactions per post respectively). There are no statistically
significant differences for other pairs. The results confirm the initial finding that the messages
of resilience produce a stronger response and add optimism as another category of messages
that seems to resonate stronger with the audience. Furthermore, after adjusting for the outliers
the lower performing category of empowerment posts looks very similar to the posts that
signal excitement. In short, messages of resilience and optimism seem to elicit a stronger
response than the posts that primarily communicate empowerment and excitement.
Performing comparisons of reposts on the data without outliers confirms the previously
established result — messages of empowerment are reposted more often than posts
from any other category. This result is statistically significant. Interestingly, the total
number of reactions is higher for the posts that are classified as messages of resilience
and optimism relative to the empowering posts. More research is needed to understand
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why the posts that are more likely to generate a reaction are less likely to be reposted
and vice versa.

Conclusions. This study contributes to the growing body of research on sentiment
analysis and its applications in social media communication. As sentiment analysis continues
to evolve, incorporating multimodal approaches and leveraging advancements in Al and
NLP, businesses that effectively utilize these tools will be better equipped to make informed
decisions and adapt to the ever-changing digital landscape.

In this paper we examined Facebook posts of the American Chamber of Commerce in
Ukraine to see if the primary emotion of the post (as determined by Al-driven algorithm)
is related to the effectiveness of the post as measured by the number of reactions and the
number of reposts. Ther results of this research can be used by various organizations that seek
to improve their communication approach in a way that maximizes audience engagement
and organization’s impact.

Two major results are as follows: (1) Facebook posts that signal resilience and optimism
receive significantly more reactions as compared to the posts that communicate empowerment
and excitement. In general, the messages of resilience and optimism are associated with
approximately 40—70% higher number of total reactions; (2) the posts that are classified as
displaying empowerment as a primary emotion are reposted more often than posts from any
other category. Overall, the messages of empowerment were 2.3—6 times more likely to be
reposted. It's important to note that the absolute differences in average repost rates are small
as they range from 0.29 for gratitude post to 1.73 for empowerment posts.

In conclusion, messages of resilience and optimism seem to elicit a stronger response
(as measured by the total number of reactions) than the posts that primarily communicate
empowerment and excitement. On the other hand, posts that communicate empowerment
are more likely to be reposted relative to all other categories of posts.

More research is needed to better understand the relationship between the emotion
elicited by the post and the effectiveness of the communication as determined by measurable
statistics. In that regard future research should (1) compare human-driven and Al-based
mechanisms of determining primary emotion to create reliable systems of understanding
human emotion based on textual data; (2) control for additional factors that influence
audience’s engagement to better understand the role of emotion in effective communication;
(3) consider tracking the real-world engagement indicators (e.g. donations, deciding to
attend an in-person event) as opposed to virtual ones (e.g. likes, reposts, comments).

Sentiment analysis has evolved from its early roots in public opinion analysis to
become an indispensable tool for organizations in the digital age. The advancements in
Al and NLP have enabled the development of sophisticated sentiment analysis techniques
that can process vast amounts of data and provide valuable insights. As the demand
for sentiment analysis continues to grow, businesses that effectively leverage these
tools will be well-positioned to make informed decisions and stay competitive in their
respective markets.
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