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Abstract. The difficulty in interpreting social data through the usual software used by analysts 

has generated a new segment in the Business Intelligence (BI) market, namely Social Business 

Intelligence (SBI). The paper investigates the support of SBI in identifying the behavior of 

customers. Thus, this paper proposes an analysis of the SBI support that facilitates behavioral 

analysis, and as inputs it were used clicks, link accessing, or participation in online campaigns. 

The BI Domain supports Social Media (SM) analyzes and uses Extract Transform Load (ETL) 

technology to process and transform social data into data that can become the basis for 

business decisions. In this respect, two campaigns, namely conducted by e-mail and Facebook, 

were analyzed on the model of an insurance company. The aim was to identify which one, from 

an audience access point of view, is more efficient. The T test was used as a statistical tool, 

and this research was carried out based on the Facebook Business Manager package. The 

objective of this paper is to compare the indicators of the two modes of interaction (e-mail vs. 

Facebook) and to highlight the advantages of using SBI in companies. 
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1. Introduction  
Social networks directly influence consumers' behavior, generating new generations of 

consumers, with increasingly different behaviors and thus more difficult to anticipate due to 

the dynamics of the now-a-days times. Continuous customer monitoring provides a true picture 

of behavioral changes. In addition to structured data from business platforms, SM contributes 

with completely unstructured data, delivered in particular as comments. In this context, the 

most important issue is the analysis of users' comments and interactions. At this level, 

algorithm modeling is very difficult because comments can be difficult or even impossible to 

interpret, computer algorithms being "tricked" by certain words or groups of words. From the 

semantic point of view, the problems that appear are difficult because the social data are not 

perfect for different reasons: they are limited (the user sets the publication and its duration), 

incomplete (not always the location, gender or other relevant personal details) and many 

accounts are false (content invalid). 
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2. Literature review  

With the success of social platforms such as Twitter, Facebook, or Wikipedia, the "social" 

attribute quickly became a trend and was abusively used as a key word in many cases [1]. In 

order to overcome this situation, it can be found many efforts in the literature that aim at 

establishing a common scheme for defining and classifying social environments to allow 

judgments on what this concept implies [1], [2], [3], [4], [5]. However, the term social media 

is not fully clarified, and the definitions overlap social software with Web 2.0 [5], [2]. 

According to Global Web Index [6] over 37% of Internet users follow favorite brands on SM 

channels, while another 30% use the SM to get information on certain products. All of these 

social data are unstructured. BI requires analysts to consider both existing data types, whether 

structured or unstructured [7]. It should be noted that data obtained from SM (social data) can 

be considered as semi-structured data simply because it can be categorized and can have parent-

child relationships between values. At the same time, at the beginning of the 2000s it was 

considered that 60% of CIOs or CTOs agreed that unstructured data are critical to improving 

business processes and creating new opportunities. In anticipation of this review of literature, 

we could not find a unanimously accepted definition of SBI in scientific literature. One of the 

reasons could be the continued use of various terms, such as SM analytics, SM intelligence, 

social intelligence, and BI 2.0. We follow Zeng's understanding [8] that distinguishes between 

SM analytics and SM intelligence and defines the latter as: "SM intelligence aims to obtain 

actionable information from SM in the context of rich applications context, to develop 

decision-making frameworks or appropriate decision-making support, and to provide 

architectural projects and solutions frameworks for existing and new applications". The first 

steps in the development of Social BI were introduced on September 13, 2011, when Dachis 

Group created a social business index [9] which was intended to improve the vision of Big 

Data's analysis platforms. Demand for social features in BI solutions already exists in 59% of 

companies in 2014, given the "ability of users to share and collaborate" as one of the most 

important features when acquiring a BI solution, according to a report of the Information Week 

[10]. The merge between SM-BI [11] has occurred with the establishment of the target market 

where companies want to sell their products and services. Identifying this target market was an 

essential step for marketing plans [12], because it can segment the market by demographic 

factors, purchasing power and psychological factors [13], [14]. All of this has been gathered in 

the form of social data that is represented by the information that an individual creates and 

delivers voluntarily and deliberately to personal content in social media. Specialized techniques 

and tools have emerged for these data [15] including BI Models to Analyze SM data [16]. 

 

3. Research methodology 

The analysis underlying the research methodology is approached from the Business Analyst 

perspective that uses statistical and BI tools in analyzing social data for marketing campaigns 

on SM. Figure 1 reflects the framing of the research methodology into the Data Science model.  

Once all the reference channels have been established, and at the same time the metrics that 

will provide a pertinent idea of the success or failure of the campaign, it was accessed the 

easiest way to obtain the data sources for analysis in Alteryx. Alteryx is the leader in self-

service data analytics and provides analysts with the unique ability to easily prep, blend and 

analyze all of their data using a repeatable workflow, then deploy and share analytics at scale 

for deeper insights in hours, not weeks. 
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Figure 1. Framing the research methodology into the Data Science model 

Source: Granville, V., ,,Data Science Summarized in One Picture”, 

https://www.datasciencecentral.com/profiles/blogs/data-science-summarized-in-one-picture 

 

After running the ETL process from Alteryx, the T test is applied on the data that refers to the 

effectiveness of an online campaign. Therefore, the statistical significance was analyzed using 

T test which is generally applied to normal distribution data which has a small set of values. 

As such, the data was first tested for normal distribution and as the result was positive, the T 

test was applied on the set of data in order to test the Hypotheses and validate the results. 

The main hypothesis of the study is Social Networks have a considerable impact on promoting 

marketing companies, significantly more important than e-mail campaigns. Furthermore, the 

hypothesis has been broken down into six secondary hypotheses, namely: 

H1: There are significant differences in the impact of the campaign on Facebook and email 

campaign 

H2: There are significant differences in the impact of the campaign on Facebook and email 

campaign by top five states in the US 

H3: There are significant differences in the impact of the campaign on Facebook and on mail 

campaign based on the number of employees 

H4: There are significant differences in the impact of the campaign on Facebook and on mail 

campaign based on years of service 

H5: There are significant differences in the impact of the campaign on Facebook and on mail 

campaign based on turnover 

H6: There are significant differences in the impact of the campaign on Facebook and email 

campaign by the industry 

To demonstrate the main hypothesis, statistical t-test was used to fundament the relevance of 

information sampling and contact segmentation by results. The tests results are presented in 
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two states, accepted and rejected, and have as an index of acceptance the index and the result 

of the statistical significance. 

 

2.1. Data collection  
The company for which this case study was conducted activates in the industry of insurance 

policies sale for US legal entities. In the problem discovery process, an information campaign 

was first launched on the Facebook Social Network where a US target market was considered. 

The market was derived from the company's existing customer portfolio. The selection of 

Facebook platform to conducting this research was based on the Facebook Business Manager 

package that allows the company to retrieve contacts (which is not possible for other SM 

platforms). Although the customer portfolio was initially 4000 contacts, due to Facebook 

Business Manager, the customer portfolio can be increased to almost 2.6 million contacts based 

on a 99% similarity rate. 

 

2.2. Instrument design 
In order for a company to understand the behavior of its clients on the social networking 

channels, it’s necessary to analyze the behavior of the clients in two major manners: 

information campaign on Facebook and information campaign by e-mail.  

The objective of this paper is to analyze comparatively the indicators of the two ways of 

interaction and highlight the advantages of using Social BI in companies. 

The most difficult and complex component of the ETL process involved in the processing of 

undisclosed information was the preparation of statistical data. 

After running the ETL process in the Alteryx program, the t test is applied to analyze how 

effective the campaign was in the online environment. The confidence levels presented in Table 

1 represent the basis on which the statistical result is accepted or not. 

 
Table 1. Confidence level in the result of statistical significance (t-Test) 

Confidence level Percent 

Low <80% 

Low-Medium >=80% 

Medium >=90% 

Medium-High >=95% 

High >=99% 

 

The information in Table 1 and Figure 2 is closely related because, through the rules, statistical 

significance is relevant to the results obtained. 

 

 
Figure 2. IF clause (represented by the Tableau program) 

 

If the [Variable], which is the result of the t test, is framed in the four parameters, it can be 

assigned to one of the confidence levels given to the results and can be statistically accepted 

only if the index is greater than or equal to 100. 

Figure 3 displays the model, developed in Excel, and used to automate reporting. This 

automation occurred with the difficult process of calculating each segment of analysis. At the 
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same time, we can view the number of interactions that the Facebook campaign has had, 

depending on the industry in which contacts activate. 

In Tableau, translating the fields used in Excel makes the formula easier to understand. 

Specifically, in Figure 3 we replaced the key fields and belonging to Figure 2, and thus the 

formula for calculating the t test was applied to the data set. 

 
Figure 3. Graphical representation of index formulas / statistical significance in Excel 

 

3. Results and discussions 
 

3.1 Metrics analysis for Facebook campaign 

The following are the results of the statistical significance test and also the acceptance / 

rejection of the results according to the index. We mention that a test should be considered only 

if the index is greater than or equal to 100 and if the statistical result is at least 90%. 

 

 
Figure 4. Statistical significance by number of employees 

 

 
Figure 5. Statistical significance by turnover 
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Figure 6. Statistical significance by field of activity 

 
Table 2. Testing social campaign results 

Sector analyzed  Analyzed metric  Index (i)  Statistical significance (S)  Result 

Employee number 

1 employee 87 99% Reject 

4-5 employees 107 99% Accept 

6-10 employees 108 99% Accept 

Turnover 

$5k-$50k 87 99% Reject 

$50k-100k 93 95% Reject 

$250k-$500k 108 99% Accept 

Industry 

Constructions 81 99% Reject 

Services 105 99% Accept 

Transport 115 99% Accept 

Wholesale sales 125 99% Accept 

Manufacturing 128 99% Accept 

 

3.2. Metrics analysis for the e-mailing campaign 
In the e-mailing campaigns, as well as in Facebook’s, companies with employees number 

between 6-10 had a fairly high e-mail response rate. 

 

Figure 7. Statistical significance of marketing campaigns by number of employees 

 

 

Figure 8. Statistical significance of marketing campaigns based on turnover 
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Figure 9. Statistical significance by industry in marketing automation campaigns 

 

Analyzing the results presented in Tables 2 and 3 and Figures 4-9 it can be seen that the results 

of the Facebook campaign were clearly superior to those of the e-mail. This does not just refer 

to the number of companies that visited the campaign site, but also to the number of accepted 

test cases, namely seven against two, in favor of Facebook social networking. 

 
Table 3. Testing Results for e-mailing campaign 

Sector analyzed Analyzed metric Index (i) Statistical significance (S) Result 

Employee number 1 employee 61 90% Reject 

6-10 employees 137 95% Accept 

Turnover $250k-$500k 139 95% Accept 

Industry Agriculture 21 95% Reject 

 

BI tools along with performance metrics and SM contacts should be used to meet companies’ 

business goals. Metrics such as the number of clicks, the number of visits to the campaign, or 

the number of views are not enough to invalidate or confirm the success of a campaign. In this 

situation, the statistical significance comes in, contributes toward distinguishing between the 

company's truly important data and the data that could be directed to be used previously. 

The two campaigns, conducted in Facebook and e-mailing, have different approaches to 

prospecting the market and capturing new customers. Facebook uses an indirect advertising 

approach, while the mailing campaign is based on a direct approach through the Inbox. 

In this research, we started from building the company database for the two campaigns, as well 

as collecting the market segment results in order to be able to track the activity of the contacts 

on the campaign page, the results obtained are summarized below, where Rx - results, Hx - 

secondary hypothesis, Dx - decision: 

• R1: According to the analysis, 5,661 contacts responded to the Facebook campaign, while 

only 114 interacted with our mailing page. 

• H1: The Facebook campaign had a considerably larger impact than the mail, with a 

difference that is being considerable. 

• D1: The decision in this case can only consider the Facebook campaign in the case the 

marketing department intends to promote the company. 

• R2: In terms of employee-related contacts, three sizes of companies were tested within the 

campaigns. Of them, two are accepted: companies with 4-5 employees and companies with 

6-10 employees. In the case of the mail campaign, two sizes of companies were used. From 

them, only one was accepted, namely the one with 6-10 employees. 

• H2: Both campaigns have had statistically significant results, but trust goes further on the 

SM campaign, given that two tests have been accepted. 

• D2: The business decision is that both campaigns had a good score in the 6-10 sector. As 

such the target group will be in the next campaign. 
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• R3: The business-to-business contacts segment had three SM test cases, with companies 

with an income ranging between 250,000-500,000 US dollars. By mail, the statistical test 

had similar result. 

• H3: Both campaigns have provided valuable results for the following campaigns, by 

achieving the same score. However, in the next campaigns, the two other statistical tests 

that had a weak index could be attempted. 

• D3: In the process of shaping the target group it shall be considered companies with 

turnover between 250,000 and 500,000 USD. 

• R4: For segmented contacts according to the domain of activity, there were five test cases 

in the Facebook campaign, of which three were accepted. In the mail campaign, a single 

test was performed but was not accepted. 

• H4: The contacts for the sectors: production, wholesale trade and services are accepted as 

the results have proved to be statistical significant. 

• D4: The ideal client can be found in one of the three sectors mentioned in H4 and will be 

targeted in the following campaigns. 

Sharpening the target group according to the results obtained from the research, considers the 

following scenario: According to the H2, H3, H4 hypotheses, the ideal client profile operates 

in California, has 6 to 10 employees, works in the field of production, wholesale or service, 

and has an annual turnover of between 250,000 and 500,000 USD. 

According to D1, D2, D3, D4, the next marketing campaign will take place on Facebook and 

will target a client with the above characteristics. 

The final conclusion of this paper is that BI platforms can collect and interpret SM data and 

provide decision support that will generate multiple opportunities for a company. Practice can 

be used by any company regardless of the industry. In this regard, the work reveals that the 

support provided by BI technologies for the purpose of collecting and interpreting the results 

is essential. 

 

4. Future paths 

In a wider research, contact's reactions to a campaign can also be measured by an extensive 

analysis across other social networks, not just Facebook. In the current research only the initial 

campaign phase and target group setting were considered. Also, it was determined the 

campaign's feasibility score. However, at a later stage, a new campaign can be performed, 

applied only on contacts that have managed to get a better score according with the statistical 

significance. 

Another perspective could be that of gathering information about market segments whose 

results were good, but the index and the result of statistical significance were rejected. It is a 

contradiction between the two, so one can thoroughly investigate what was wrong in order to 

attract other potential customers. 

At the same time, in the future, it shall be included the users' responses from all social networks, 

as well as the number of likes, the number of comments or distributions to the campaign. Such 

action can provide the company with a broader view of the social environment. 
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