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Abstract
Background: Information can now be rapidly exchanged due to social media. Due
to its openness, Twitter has generated massive amounts of data. In this paper, we
apply data mining and analytics to extract the usage patterns of social media by
small businesses. Objectives: The aim of this paper is to describe with an example
how data mining can be applied to social media. This paper further examines the
impact of social media on small businesses. The Twitter posts related to small
businesses are analyzed in detail. Methods/Approach: The patterns of social media
usage by small businesses are observed using IBM Watson Analytics. In this paper, we
particularly analyze tweets on Twitter for the hashtag #smallbusiness. Results: It is
found that the number of females posting topics related to small business on Twitter is
greater than the number of males. It is also found that the number of negative posts
in Twitter is relatively low. Conclusions: Small firms are beginning to understand the
importance of social media to realize their business goals. For future research, further
analysis can be performed on the date and time the tweets were posted.
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Introduction
Social media are computer-facilitated tools that enable the faster exchange of
information in virtual networks (Buettner, 2016). Millions of users use social media
websites every day. The most widely used social media websites are Facebook,
WhatsApp, Instagram, Twitter, and YouTube. Social networking websites are now
primary means of communication for people among all age groups. In this paper,
we apply data mining and analytics to extract the usage patterns of social media
by small businesses. Specifically, we look at the Twitter posts related to small business.
Businesses in the United States that have lower than 500 employees are defined as
small business and they represent 99.7% of all firms. Hence, it is vital to study how
small businesses are using social media as a means to promote their business.
In a business setting, social media analytics is a subset of Business Intelligence (BI)
that is focused on methodologies and technologies that transforms unstructured
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data from social media into meaningful information for business purposes (Stieglitz et
al., 2014). Business Intelligence (BI) refers to techniques used for analyzing data
(Cebotarean et al., 2017).
Data analytics are critical in supporting decision making. Analytics is helping
organizations to reduce costs. Social media offers opportunities for social
communications for a business (Fischer et al., 2011). Social media analytics can be
applied to understand the user sentiments about a company or a product (Mosley,
2012). To make this sort of prediction, business analytics and intelligence is applied to
this research. Huff (2015) mentions that business intelligence can allow companies to
save time and to focus resources on more profitable opportunities. BI tools can
predict future outcomes based on historical data.
According to Chesbrough (2003), small businesses can use social media to reach
out to customers thus increasing their revenue. Apenteng and Doe (2014) state that
a survey from LinkedIn displayed that 80% of small businesses are moving to social
media sites.
Cardon and Marshall (2015) state that social networking sites are now more
commonly used for online communication than email. As social media has started to
impact people’s lives, a study of its usage would thus be significant. In this research,
the patterns of social media usage for Twitter posts on small business are examined
using IBM Watson Analytics. Further, sentiment analysis is applied to the data.
Sentiment analysis refers to “the use of natural language processing, text analysis
and computational linguistics to identify and extract subjective information in source
materials” (Tejwani, 2014, p1). The following research questions are examined in this
study:
1. Is there a gender difference in social media usage for small businesses?
2. What is the sentiment analysis of social media users for small businesses? Is the
sentiment of the small businesses users using social media positive or negative
or neutral?
3. Is there a relationship between the small business posts on social media and the
language in which the posts are made?
4. Which state in the United States uses social media the most for small businesses?

Research Background
Social media has impacted customer perceptions and decisions. Kaplan and
Haenlein (2010) state that social media has generated massive content due to users
sharing their opinions and experiences on several topics.
Small enterprises can use social media such as forums and blogs to build
relationships (Eid et al., 2013). They can also use crowdsourcing opportunities (Howe,
2006) for technical problems.
Analytics can be applied to social media to identify expressions that provide
insights to the social media posts. Currently, research efforts have been focused on
issues toward understanding social media. For example, in social media data
analysis, companies see the opportunity in advertising, and social customer
relationship management (Coen, 2016).
Social media is a means to connect to a larger audience. It promotes social
capital (Hetz et al., 2015), which is the network of relationships among people.
According to Kiron et al. (2013), social media is a low-cost means to increase
customer awareness of products and services.
Currently, many firms have huge quantities of data generated due to the
presence of social media. Social media is one of the major data sources for many
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companies. Companies need to analyze these huge quantities of data to manage
customer preferences to improve the firm’s performance and to stay ahead of
competition.
Small businesses are able to reach a larger market on the Internet (Community
Futures PA and Districts, 2012, Merill et al., 2011). With the help of social media,
businesses are able to increase the growth in their number of customers. For
example, when one customer or client selects the ‘like’ button of the firm’s page on
Facebook, it is shown on the customer’s friend’s feeds. This could lead to potential
customers.
The use of social media provides the insight about a buyer’s dynamics. Some
scientists from the University of Milan and the Massachusetts Institute of Technology
(MIT) found that users display physical and psychophysiological reactions when they
log onto Facebook.
One popularly used social media website is Twitter. Twitter is a social networking
website that allows users to send short messages. According to Felt (2016), Twitter is
one of the largest social media platforms. Twitter was created in 2006 (Mosley, 2012).
The growth of Twitter has been extraordinary. As of 2011, there were 200 million
registered accounts in Twitter (Banking.com, 2011). Twitter is appealing due to the
openness of the data. Burgess et al. (2015) noted that the openness of Twitter has
created an enormous amount of social media data.
In this paper, usage patterns of Twitter posts on small businesses are examined
using IBM Watson Analytics. Watson Analytics is a cloud-based service intended to
provide the ability to analyse data without much difficulty. Further, a sentiment
analysis is conducted on the data.

Methodology
As stated previously, in this research, IBM Watson Analytics is used to observe the
patterns of social media usage on Twitter posts related to small business. In this
paper, we particularly analyse tweets on Twitter for the hashtag #smallbusiness. The
tweets from Twitter were extracted using IBM Watson Analytics. The dataset
extracted from Twitter is from January 2017 to February 2017.
The data extracted from Twitter contains information about authors, their posts,
their genders, the location from where the tweets are posted, and the time at which
they have been posted.
The data analysis performed in this research using IBM Watson Analytics provides
insights on the usage patterns of Twitter by small business users. Further, the sentiment
analysis of the data is also analysed using IBM Watson Analytics. The analysis results
are described in the Results and Analysis section. Before analysing the data, the
unstructured data extracted from Twitter had to be cleaned and organized.

Data Cleaning and Data Refinement
This section describes the data cleaning and refinement performed on the data sets
used for this research. Most often, data involves unnecessary or ambiguous content.
Any ambiguous fields and empty or missing values in the data need to be managed
appropriately. For example, ambiguous fields could be deleted from the data set if it
is not possible to edit these fields with accurate data.
The data set needs to be refined to make it more meaningful for analysis. Before
analysing the data, we examined the data to ensure it was cleaned. Following are
the primary steps we performed for data cleaning:
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Null values: We examined the Twitter data set extracted for any null or
ambiguous values. We did not find null or ambiguous values in the data set.
 Missing values: We examined the Twitter data set to check for missing values.
For the twitter data analysed, we did not find any missing values.
 Identifying relevant columns for analysis: Any columns not used for analysis
were removed from the dataset. Only the columns required for analysis are
retained. For example, the time the tweet was posted was not taken into
consideration. Also, the author location was not taken into consideration. For
the analysis in this study, we only analysed the tweets and its sentiment.
After refining the data, the quality of the data for analysis improved.


Correlation Analysis
Mosley (2012) applied Cramer’s V statistic to find the association between two
variables. In this paper, we apply the Cramer’s V statistic for pairs of hashtag
associations using Mosley’s methodology. To calculate the Cramer’s V statistic, we
use similar methodology as that of Mosley (2012). Consider a 2 x 2 matrix indicating
the frequency of the combination of two hashtags. Cramer’s V formula is as follows:

The representation nab symbolises the frequency of the combination of hashtags in
the dataset. For example, n00 is the number of tweets where neither hashtag1 nor
hastag2 were present. n.b is the frequency for column b, while na. is the frequency for
row a.
The result ranges between -1 and 1, where a value of -1 indicates a negative
correlation, a value of 1 indicates a perfect positive correlation, and 0 indicates no
correlation.

Results and Analysis
This section describes the findings of our analysis for the Twitter hashtag
#smallbusiness. Table 1 lists some hashtags that were co-associated to the hashtag
#smallbusiness. For example, hashtags #website, #entrepreneur, #webhosting and
#blog were most co-associated to the hashtag #smallbusiness.
Table 1
Cramer’s V statistic for sample co-associated hashtags with the hashtag
#smallbusiness
Co-associated Hashtags with #smallbusiness
#website
#entrepreneur
#webdesign
#webhosting
#startup
#mobile
#google
#blog
Source: Author’s work

Cramer’s V statistic
0.85
0.65
0.54
0.61
0.59
0.44
0.34
0.67
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Table 2 shows that most of the tweets for small businesses are posted by females.
72.36% of the tweets on small business are posted by females while only 27.63% of
the tweets are posted by males. This shows that women participate in small business
discussions more than men. The most of the tweets related to small business were
posted in English and Spanish. Also, the number of neutral tweets is more than the
number of positive or negative tweets for the hashtag #smallbusiness.
Table 2
Tweet Count for the Hashtag #smallbusiness
Characteristics
Male
Gender
Female
Spanish
English
Language
Dutch
French
Positive
Author Sentiment Negative
Neutral
Source: Author’s work

Author Tweet Count percentage for #smallbusiness
27.63%
72.36%
47.53%
40.06%
6.73%
5.67%
22.72%
4.55%
72.72%

Table 3 shows that the most number of tweets related to small business in the
United States were posted in the state of South Dakota.
Table 3
Top 9 states in United States by Tweet count for the Hashtag #smallbusiness
Author State
South Dakota
South Carolina
Minnesota
New Jersey
California
New York
Pennsylvania
Massachusetts
North Carolina
Source: Author’s work

Ranking of State in United States by Author
Tweet Count for #smallbusiness
1
2
3
4
5
6
7
8
9

Discussion
Businesses are using social media as well. Every post or tweet on a social media site
may be valuable to companies. Del Rowe (2016) states that analytics is a core
component of all major decisions in business as it could help in achieving specific
business goals. Table 4 shows a sample list of positive and negative words extracted
and compiled for the hashtag #smallbusiness. However, the overall number of
negative posts was low as seen in Table 2. Small businesses can gain enormous value
from social media data. For example, for businesses, social media analytics can help
to understand customer preferences on various products.
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Table 4
Example of positive and negative words compiled for the hashtag #smallbusiness
Serial No.

Positive words

Negative words

1
2
3
4
5
6
7
8
10
11

Amazing
Authentic
Best
Benefits
Better
Great
Happy
Inspiring
Productive
Thankful

Avoid
Mistakes
Bad
Complicated
Error
Fail
sad
Unhappy

Source: Author’s work

Conclusion and Future Research
Small businesses are increasingly using social media. This growth in social media has
increased the amount of data generated and this can provide further insights to
companies.
Fluss (2013) states that social media is going to change the business setting for
many organizations within the next few years. This is because the volume of
comments and posts on social media sites is expected to grow rapidly. Further, Fluss
(2013) mentioned that those organizations that will invest in incorporating social
media will have a major advantage over their competitors.
Social media is important for all businesses because it allows businesses to easily
communicate with their customers (Grewal et al., 2013; Smith et al., 2011). However,
social media has been extremely more important for small businesses because these
businesses lack the resources to market their products or services (Barnes et al., 2012;
Levy et al., 2003). The internet has increased the ability of the organizations as well as
the customers to connect with one another (Taneja et al., 2014).
In the current social media driven setting, it is vital that small businesses
understand the strategies in using social media. Social media marketing helps firms
to better understand their customer needs. To maximize the number of people a
business can reach, a business must have a social media presence. It is found that
Twitter is a good medium for reaching out to people and around 29% of small
businesses stated that social media marketing is the primary focus area.
Social media provides businesses the opportunity to communicate with their
customers. Generally, customers do not want to follow a business that only posts
about their products without interactivity with the customers. Businesses should
include photos and videos of their product instead of simply posting messages about
their business. One of the ways to engage customers is by asking the customers for
their feedback on the products.
Small firms are beginning to realize the importance of social media for their
business purposes. For future research, further analysis can be performed on the date
and time the tweets were posted. This may provide further analysis of the social
media usage patterns for small businesses. In addition, the number of retweets can
be taken into consideration while performing sentiment analysis.
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