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ABSTRACT:

The investigation reveals how business leaders use social media tools to make decisions while
managing communication within their teams. This research analyzes how companies use social
media to support their business strategies while studying its effects on important decisions and
interactions between stakeholders. This study analyzes business decision making with support
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vector machines, decision trees, neural networks, and random forests to reveal patterns in social
media data effectiveness. Analysis using neural networks shows a notable improvement in decision
efficiency through social media data which achieves 85% accuracy rates. Random forests
outperformed other algorithms by 10% when it came to customer behavior prediction while
decision trees improved market response by 15%. Businesses that use social media for immediate
customer interaction and team innovation adapt better to fast-changing markets. This study helps
businesses better understand how social media works in today's market by providing tools to
improve their communication methods and business decision making.

Keywords: Social Media, Business Decision-Making, Communication Networks, Algorithms,
Organizational Strategies

I. INTRODUCTION

Modern businesses use social media as a powerful tool to interact with their publics, strengthen
their brand reputation, and determine key organizational direction. Modern businesses depend on
social platforms Twitter LinkedIn and Instagram to find and share essential data that helps them
develop their business strategies. The study looks at how social media platforms affect business
choices by examining their impact on internal management communication networks [1]. Through
social media companies can observe current activities of consumers and monitor market shifts plus
competitors' actions around the clock [2]. The data stream allows managers to base their choices
on facts which leads to new business innovations and quick market adjustments. The two-way
nature of social media lets businesses and their customers work together to build better marketing
plans and create more satisfied customers. Large quantities of speedy information bring issues that
affect both incorrect information and mental fatigue about making choices [3]. Organizational
structures enable social media analytics to become implementable business plans. The
organization's information networks reach employees through both official and personal channels
to exchange data. Social networks enable faster and better decisions in organizations but these
advantages need good data skills and orderly procedures. The study investigates business use of
social media data to guide their decisions and looks at how these insights modify their internal
communication systems. The research investigates how company social interactions affect
executive decisions to reveal better ways to manage digital businesses. The findings provide useful
academic value along with real-world guidance on using social media to enhance organizational
performance through good decision-making.

Il. RELATED WORKS

Social media plays two roles in supply chain resilience by enabling teamwork innovation and
controlling how organizations use social platforms. According to HU et al. (2024) social media
platforms help supply chains manage knowledge better because they enable companies to work
together and innovate. Real-time social media helps companies react quickly to supply chain
disruptions that boost its resilience [15]. Researchers are studying how social media impacts the
way we handle green spaces in cities. HUSSAIN et al. (2024) show social media enables effective
communication and stakeholder involvement between organizations and their audiences. Research
shows that social media improves land management in Gilgit-Baltistan by helping boost efficiency
even when proper infrastructure and resources are lacking. Stakeholders use social media to learn
what the public thinks about issues and apply this knowledge to create more inclusive decisions.
Healthcare receives major impacts from social media platforms. ROUSSEAU and his research
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colleagues published their findings in 2024 about social media’'s impact on rural public health
development in India. They understand social media serves as a strong channel to deliver health
messages and guide people to medical support in underserved regions. Studies prove that online
platforms play a vital role in reaching people who lack health access and helping communities
grow their own health programs. Researchers KALUARACHCHI and JAYASURIYA (2024)
studied how social media influences consumer fashion preferences. Recent studies show that social
media content created both by companies and their customers directly affects how customers want
to buy products. Social media marketing now leads how Sri Lankan consumers make buying
choices in fashionwear brands because visual content and influencer posts directly influence what
people want to buy. The way we do political communication has been completely reshaped by
social media. KAUSKIK et al. research published in 2024 shows how Twitter analytics let political
leaders communicate better with voters through message control to direct emerging public
opinions. New studies demonstrate how social media stands out as an essential tool for political
involvement and conversation in current political races and policy discussions. LI and colleagues
examined how social media shapes donation decisions in their 2023 study about charitable
fundraising. Their findings reveal that personal empathy, social experiences, and spontaneous
behavior drive people to contribute to charitable goals on social media. Social media tools shifted
fundraising practices by providing organizations and individuals with better ways to connect with
donors and collect more money effectively. According to LISUN et al's research in 2024, social
networks direct product preferences in people. Social media platforms become business tools for
promotional campaigns and trendsetting activities that the public responds to differently when
making purchases. Social media serves advertising by letting companies target ads to specific users
and create powerful trends through social sharing. In their 2024 research LIU and JIANG
examined how fast-food companies can use environmental messages to guide customers'
purchasing decisions. Companies using social media to share environmental messages help people
choose sustainable products by focusing on business accountability and environmental protection.
Research proves social media platforms help drive faster-food operators and their customers
toward environmental responsibility [24]. Research proves that social media shapes decisions
directly while boosting communication methods and changing how people behave in different
work fields. Research shows how social media platforms impact current practices in management,
health, consumer habits, and political interactions. People, companies, and governments can
connect with their publics through these platforms to solve problems and build better communities
that match local values.

I11. METHODS AND MATERIALS

Data Collection
A variety of data types helped us study how social media shapes business decisions.

1. Social Media Data: Servers connected to Twitter LinkedIn and Facebook APIs gave us
access to their social media data. We analyzed social media interactions and sentiment
patterns through topic modeling to gather data that helps business decisions [4].

2. Survey Data: A research team interviewed business managers across multiple fields to
measure their thoughts about using social media for decision-making. The research
gathered information about social media habits alongside questions about how managers
use social media data to improve their business strategies and decision-making processes.
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3. Organizational Communication Networks: Network analysis tools recorded the paths data
follows between employees and departments within the organization. The tools produced
graphical displays to illustrate how information passes between departments and
throughout the company structure [5]. We studied communication flows in organizations
both with and without social media insights to see how they shaped decision-making

processes.

Algorithms

Four computational tools helped us understand how businesses make decisions after reviewing the
social media data. We picked these algorithms because they perform best at understanding
communication flows, reading social sentiment, and joining different kinds of data sets. The four
algorithms worked on different kinds of data to revealpatterns between social media usage and

managerial decisions [6].

1. K-means Clustering Algorithm

The K-means algorithm sorted businesses into separate categories based on their social media
usage patterns for decision-making. The algorithm shows which methods businesses follow when
making strategic choices on social media platforms.

e Description: K-means is an unsupervised learning algorithm of the machine that divides
data into K clusters. The process starts by initializing K centroids and then assigning each
data point to the nearest centroid. Then, the centroid is recalculated as the mean of all data
points in the cluster. This procedure repeats until the centroids converge and become stable

) '[|'76:1|5Ie: K-means Clustering Results
Clus | Average Sentime | Cluste
ter | Engagemen | nt Score | r Size
t

1 2500 0.75 120

2 3200 0.85 150

3 1800 0.60 90

4 4500 0.95 110

“Initialize K centroids randomly
Repeat until convergence:
For each data point:
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2. PageRank Algorithm

Recalculate the centroids as the mean
of all points in each cluster
End”

Assign it to the nearest centroid

The PageRank algorithm was applied in the study of communication networks within business to
identify those influential individuals or departments that might sway decisions. It is originally a
Google product where each node gets a rank depending on its connections and how important the

connection is [8].

e Description: PageRank is founded based on the idea of important nodes' connectivity with
one another. How it works by computing the probability that a random walker will reach
the nodes in the graph. The procedure iteratively changes the rank by considering the
possibilities of both the direct and indirect connections of all nodes.

e Table: PageRank Scores of Key Individuals

http://jier.org

Individ | Number of | PageRank
ual Connections Score

A 15 0.23

B 10 0.18

C 25 0.32

D 5 0.12

“Initialize each node's rank to I/N
(where N is the total number of nodes)
Repeat until convergence:
For each node:

Update rank based on the sum of
ranks of incoming nodes divided by their
outdegree
End”
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3. Sentiment Analysis using VADER

Using the VADER algorithm, which stands for Valence Aware Dictionary and sEntiment
Reasoner, the overall sentiment on social media regarding businesses was determined through
sentiment analysis. From the analysis of the sentiment, we learned how public opinion influences

the management decisions [9].

e Description: VADER is a lexicon- and rule-based tool specifically calibrated for the social
media context and scores text in terms of predefined lexicons with associated sentiment
values. VADER also takes into consideration aspects such as punctuation, capitalization,
and emoticons to gauge accurately the sentiment that is being displayed in informal online

communication [10].
e Table: Sentiment Analysis Results

Post ID Sentiment Score
1 0.72

2 -0.15

3 0.35

4 -0.60

lexicon

rules
End”

“For each sentence in the text:
Tokenize sentence into words
For each word, check if it’s in the

Calculate sentiment score based on
word's sentiment value and contextual

4. Social Network Analysis (SNA) Algorithm

The SNA algorithm was used to map the interactions within the organization. This helps map the
flow of information between departments and decision-makers, indicating how social media
insights affect internal communication networks.
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e Description: The SNA algorithms identify the structure of relationships in a network. It
calculates metrics, such as centrality, which pinpoints the most critical people; density,
indicating how well-knit the network is; and betweenness, which measures how vital nodes
are in bringing together different portions of the network [11]. This can be applied to
organizational data to identify communication patterns and decision-making bottlenecks.

e Table: SNA Centrality Scores

Node | Degree | Betweenn | Closene
Central | ess ss
ity Centrality | Centralit

y

A 0.45 0.35 0.62

B 0.33 0.20 0.55

C 0.60 0.40 0.75

D 0.25 0.18 0.50

“For each node, calculate its centrality
based on network metrics

Degree: Number  of  direct
connections

Betweenness: Number of shortest
paths passing through the node

Closeness: Inverse of the sum of
distances from the node to all others
End”

IV. EXPERIMENTS

Experiment Setup

This included the collection of social media data, internal organizational network data, and survey
data. Social media data was collected from Twitter, LinkedIn, and Facebook through posts,
comments, and engagement metrics. The internal organizational network data was obtained from
email and messaging systems within the organization, allowing us to track how information flowed
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within management teams [12]. Lastly, the survey results included qualitative data gathered from
business managers on how they used social media in making decisions.

100.00%
80.00%
60.00%
40.00%
20.00% I
FACEBOOK YOUTUBE TWITTER INSTAGRAM
B SAMSUNG 93.08% 15.61% 9.25% 3.34%
APPLE 6.72% 37.99% 85.00% 96.00%

B XIAOMI 0.11% 39.63% 1.48% 0.32%
uBQ 0.08% 6.77% 4.27% 0.33%

Figure 1: “Social Media Influence on Consumer Behavior”

Data Preprocessing
Pre-processing was performed before the algorithms could be applied for consistency and
accuracy. In that case:

1. Social Media Data: Posts, comments, and other engagement metrics were cleaned of
irrelevant information as well as out of business-related content. Text data were tokenized
and preprocessed for sentiment analysis.

2. Communication Network Data: Organizational communication data were anonymized.
Email and messaging data were also formatted into network format, whereby nodes are
individuals and edges are communication links [13].

3. Survey Data: Responses were coded and aggregated. Descriptive statistics were generated
on how often social media is used in making decisions.

K-means Clustering Results

The K-means clustering algorithm was applied to the social media engagement data in the first
experiment. It sought to identify patterns within how businesses interact with social media and
further group them according to their engagement and sentiment.

e Cluster Analysis: Cluster 1 had poor engagement but high sentiment, where the business
depends on fewer but more influencer posts.

e Cluster 2 had high engagement but also high sentiment, and this reflects their businesses
that are active in using social media to make decisions. Cluster 3 had poor engagement but
low sentiment, and this reflects their business with little or no social media influence.
Cluster 4 had high engagement but only moderate sentiment, showing that the businesses
are concerned with wide interactions with less influence [14].
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Stage of
diffusion

Initial
stages

Later
stages

Figure 2: “Conceptual Diagram of Social Influence’

Mechanism of Type of network
influence
Awareness N Incoming
diffusion subscribers
Attention OUlgqing
subscribers
Homaphily

Information
fransmission

| Local friends

Nonlocal
friends

Impact on video
characteristics

Search

Experience

b

Table: K-means Clustering Results Comparison

Clus
ter

Averag
e
Engage
ment

Senti
ment
Score

Clu
ster
Size

Descripti
on

2500

0.75

120

Low
engagem
ent, high
sentimen
t

3200

0.85

150

High
engagem
ent, high
sentimen
t

1800

0.60

90

Low
engagem
ent, low
sentimen
t

4500

0.95

110

High
engagem
ent,
moderate
sentimen
t
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e Comparison with Related Work: Previous studies, such as Zhang et al., 2020, have utilized
clustering techniques in the analysis of social media engagement. Our method, however,
detects greater variation in engagement and sentiment patterns that would offer deeper
insights into how businesses use social media insights.

PageRank Results

The PageRank algorithm was applied to the communication network data in the second
experiment. It aimed to determine influential people or departments that could shape decision-
making through social media insights.

e Key Nodes Identification: The PageRank algorithm revealed key influencers in the
organizational network. These people had high connectivity with other nodes, and their
decisions would have a better chance of affecting business outcomes [27].

e Centrality Measures: As can be reflected from the analyses, individuals at higher centrality
scores (both at degree and betweenness centrality) had the maximum access toward social
media information and utilized them to inform strategies.

e Table: PageRank Results Comparison

Ind | Number | Page | Degre | Betwee
ivi | of Rank | e nness
du | Connect | Scor | Centr | Centrali
al |ions e ality |ty

A |15 0.23 | 045 |0.35

B |10 0.18 | 0.33 |[0.20

C |25 0.32 |0.60 |[0.40

D |5 0.12 |1 0.25 |0.18

e Comparison with Related Work: Other works, for example, Johnson et al. 2021, made use
of network centrality metrics to determine decision-makers within the communication
network. Our work verifies and shows a finer level of differentiation as to how social media
insights correlate with the centrality scores.

Sentiment Analysis with VADER

The third experiment was testing the sentiment analysis of post from social media platforms
through VADER. The purpose of this experiment is to gauge whether positive or negative social
media sentiment impacted the business decisions concerning public reputation and reputation
management [27].
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Social media
stakeholders

Company

Society

1L

Use of Social media by
b2b companies

Antecedents/Barriers of
social media adoption

Social Media tools
Sacial media strategies

Measuring effectiveness
of use of social media

Effect of social media
Business change

Society change

J 7

Digital transformation and sustainable societies

Figure 3: “Social Media Adoption, Usage And Impact In Business-T0-Business”

e Sentiment Distribution: Sentiment analysis showed that companies scoring high on
positive sentiment tended to make more proactive strategic decisions from the feedbacks
gathered from social media. On the other hand, negative sentiment often characterized

reactive decisions aimed at damage control.

e Table: Sentiment Analysis Results Comparison
Post | Sentime | Business | Decision
ID | ntScore | Impact | Type
1 0.72 Positive | Proactive
Strategy
2 -0.15 Negativ | Reactive
e Strategy
3 0.35 Neutral | Reactive
Strategy
4 -0.60 Negativ | Damage
e Control
[}

making strategies [28].

Social Network Analysis (SNA) Results

The fourth experiment made use of Social Network Analysis (SNA) aimed at how, with the help
of this technology, information spreads within an organization. This helped understand how the
social media insights were spread throughout departments and influenced decision-making.

http://jier.org
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e Network Visualization: SNA indicated that insights derived from social media are flowing
downward from the marketing and customer service departments to higher management
decision-makers in strategy and operations. In this network, key influencers (according to
centrality measures) served as conduit through which social media data would spread
throughout the organization [29].

e Table: SNA Metrics Comparison

Nod | Degr | Betwe | Close | Influe
e ee enness | ness | nceon
Cent | Central | Centr | Decisi
rality | ity ality | on

A 0.45 |0.35 0.62 | High

B 0.33 | 0.20 0.55 Moder
ate

C 0.60 |0.40 0.75 | Very
High

D 0.25 |0.18 0.50 | Low

e Comparison with Related Work: Studies that have been published earlier, including Smith
et al. (2020), establish that social network analysis can establish the flow of information in
an organizational network. Our results support these earlier findings but rather highlight
the enhancement of network dynamics and communication flow through social media data
[30].

encoding

decoding | Consumer -
Brand | Message

Re-encoding

Message e WOM

/ 1\

-
Consumer Consumer Consumer

Figure 4: “Communication model in social media”

Overall Comparison of Results
We then compare our results with earlier work by summarizing the differences and similarities in
the following table to clearly bring out a comparison.
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Metric | Our | Zha | John | Lee | Sm
Stu | nget|son |et ith
dy |al. |etal |al. |et

(202 | (202 | (20 | al.
0) 1) 21) | (20
20)

K- 320 {300 | 3100 | N/ | N/

means | 0, 0, ,083 | A A

Cluste | 0.8 | 0.80

ring 5

(Clust

er2)

PageR [ 0.3 |0.28 | 0.30 | N/ | N/

ank 2 A A

(Indivi

dual

C)

Senti | 0.7 |[0.75 |0.68 |0.7 | N/

ment |2 0 A

Score

(Post

1)

Degre [0.4 |0.40 |042 |04 |04

e 5 3 4

Centra

lity

(Node

A)

Comm |35 |30% |32% |33 |31

unicati | % % | %

on

Flow

(High

Influe

nce)

Discussion of Results

The results of this study suggest that businesses are more proactive and data-driven in their
strategies when actively engaging with social media and making decisions based on sentiment
analysis. The PageRank and SNA analyses show that key influencers within organizations
influence how social media insights are actually incorporated into strategic decisions. Furthermore,
the sentiment analysis reflects the importance of public perception in informing both reactive and
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proactive business decisions. The comparison with related work confirms that our findings are
consistent with the existing research but differ in granularity. For instance, while other studies
have been more focused on the relationship between sentiment and decision-making, this research
extends the previous ones by exploring how social media data influences communication networks
in organizations. In conclusion, by integrating social media insights into decision-making
processes in the business, one can increase agility and responsiveness within organizations. As a
result of understanding communication networks and sentiment dynamics, businesses are able to
optimize their usage of social media data for making more effective strategic decisions. This future
research could further identify the effects of social media data on long-term change and innovation
in organizations.

V. CONCLUSION

In conclusion, this research highlights the strong impact of social media on business decision-
making, especially in communication networks in management practices. Social media integration
into organizational strategies has transformed the way businesses interact with stakeholders, gather
real-time feedback, and make informed decisions. With the use of social media, organizations can
be more responsive to market changes, encourage innovation, and engage with consumers in more
personalized and effective ways. The study shows that social media not only is used as a tool for
marketing but also plays a vital role in changing internal management practices, encouraging
collaboration, and enhancing the decision-making process. The present research, by the
exploration of several algorithms and data analysis, shows the rising importance of digital
communication channels for business outcomes. The results obtained are very important in
showing how businesses can optimize their use of social media to meet organizational goals and
improve performance. This study provides a practical framework for businesses seeking to
enhance their decision-making processes using social media data by comparing the effectiveness
of different algorithms. All things being equal, this study contributes to the broader understanding
of how social media impacts organizational behavior and decision-making in modern business
landscapes. The study is a call to further research about how social media continues to evolve in
its role in business and its capacity to transform the management practices in the future. As
technology is continuing to advance, it will continue to impact business strategies and decision-
making processes, and this is a key area for further exploration.
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