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Management summary

Practical usable Online Reputation index

Introduction

This study shows the development of an Online Reputation index method. The EIT Digital was used as a case
study wherein the new OR-index method was tested. In the last few years the amount of social media users has
risen with a fast space, which resulted in the rise of available big social data. This data has been used as input
for the index. Reputation studies have been used for quite some time now, however the establishment of an
online reputation based on Big Social Data is a new development. Concepts such as Big Data, Business
Intelligence and Big Social Data are used very often in organizations. But, there is little scientific research that
gives more explanation in these concepts. Moreover, many companies already collect enormous amounts of
data, but valuable insights in this sort of online reputation data analysis is yet limited.

Research

In this research the following question was formulated: What is a practical, valid and reliable Online Reputation
index method for the Higher Education Network? To answer this question, five sub-questions were formulated
which gave different perspectives on the development of the OR index. The research investigated which
constructs were part of the reputation index and in which way validity and reliability could be tested to
investigate to what extent the developed index is quality acceptable index.

Development

The Online Reputation index method was developed based on metrics obtained from literature on measuring
online reputation. The metrics were then used to determine the reputation within the online domain. In total 6
metrics have been selected: Followers, Visitors, Share of Voice, Reach, Sentiment and Conversation Volume.
For each metric, weightings have been determined based on their importance in forming the online reputation.
With this information a formula has been developed. By using the formula the OR index can be calculated daily.
To provide more insights for the potential patterns within the OR index, knowledge from the economic area
was used. In stock exchanges, such as the AEX, patterns exist already for a longer time period. Based on the
knowledge on stock patterns, four patterns are defined that could exist in the OR-index. These patterns are:
Crossover pattern, Explosive OR pattern, Increased or Decreased OR pattern and OR-Correlation pattern. If one
of these four patterns existed in the OR-index, has been tested and investigated in the conduction phase of the
index.

Results

Based on the results of the OR index it was determined how the online reputation has developed itself for a set
time interval by investigating the contexts of the conversations within the chosen time interval. With the
results of the context analysis it was possible to identify the cause of a specific reputation trend. One of the
results showed that there was a high increase in the OR-index from one day to another. This cause of this was
the sudden increase in the amount and reach of neutral conversations around that day.

Practical usefulness and recommendations

As this is a development study, the practical usefulness of this method is also relevant. The process of
determining the OR-index is not a difficult one, however some implications arose around the practical usability
of the developed method at certain steps in the method. First of all, the filtering procedure had its implication
in the languages selected. To determine the OR-index, 10 languages have been taken into account, which made
it difficult to filter certain conversations for their belonging sentiment. In addition, it became more difficult to
conduct context analysis on the conversations since the researcher was only familiar with 2 languages. Another
implication in the conduction of context analyses is that this process is done manually. When there are for
example 140 conversations in 1 day, then determining the context around each conversation takes a lot of
time.

It has been recommended to extent the online reputation metrics with other OR metrics in determining the OR
index if the additional metrics are reliable and valid which must be investigated by more research.

Moreover, it has been suggested to conduct more research on the metrics that in this research lack in content
validity. Whenever more research has been conducted on these metrics the decision can be set to omit the
metrics when content validity is still not met or to keep the metrics when content validity is met.
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The last recommendation is to adapt the tooling. In this research two toolings are used, the problem with one
of them is that the data triangulation is not possible, the underlying algorithm is unknown and the accuracy of
data download availabilities is limited for a time period of 7 days, resulting in a limitation of the reliability and
validity of the tooling.

Perhaps another tooling could be used that has the ability to download data for a longer time period, the
option to conduct data triangulation and has a known algorithm. This contributes to the reliability and validity
of the data collection measurement and eventually to the reliability and validity of the OR-index.
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1. Introduction

In the first chapter the context of the research area will be discussed. A problem analysis is carried out, which
should provide more insight about the context of the problem (§ 1.1). On the basis of this context the main
qguestion and sub-questions will be formulated (§1.2). In the last section of this chapter there will be a
discussion of the practical and scientific relevance of the research (§ 1.3 and § 1.4).

1.1. Problem analysis

1.1.1. Social media; a reputational risk driver

An industrial accident, a revelation of unethical or criminal practices, a product recall, an extended service
outrage, company reputations are in the spotlight like never before. Recent years have witnessed an explosion
of social media commentary, strong interventions by regulators, and high profile pressure group campaigns.
(Wijman, 2014) With the advance of Web 2.0 technologies, social media has become an additional driver of
reputation risk. Content generated through communication in social media can become viral as it reaches and
involves a large number of users worldwide.

Several cases have appeared in which the organizational reputation was at risk through the content generated
on a social media platform by an customers/employee or other corporations (Horn et al,. 2015). Take for
example the case where the reputation of an organization was at risk due to an angry customer. The customer,
who was a musician, flew with an airline that accidentally damaged his guitar. The airline refused to buy the
musician a new guitar and so the musician updated a music video about the incident on the social video
platform YouTube. Millions of people saw the video. As a result, the reputation of the airline was at risk. The
airline answered on the event, trying to prevent more reputational damage (Sinanaj, Muntermann & Cziesla,
2015).

Another example that shows the risk of social media on the reputation of an organization is from the Chelsea
Football Club. A group of Chelsea fans abused a commuter on the Paris Metro by refusing him to access on the
train. Somebody filmed the incident and uploaded the video on Social Media. The incident went viral in only a
few hours. In order to prevent a further loss of the reputation, the football club acted on the event by banning
the Chelsea fans (Broking Faculty, 2015).

These two cases show how fast bad news, including videos on YouTube or other rumors, misinformation and
libelous attacks, can spread across the world in a few seconds. Such activities of placing bad news have the
potential to damage the organizations reputation in a very short time (Zurich, 2010).

1.1.2. Big data

Gaining and maintaining a positive reputation is very important. To discover what the reputation of an
organization is, many organizations still send out surveys to people to measure the reputation, when
eventually the survey information will be used to establish reputation scores. But it takes much time to collect,
analyze and visualize this data from the surveys. Because of this, the reputation measured with the surveys is
not in line with the current reputation. Moreover, in crisis situations the reputation needs to be measured daily
to successfully manage these reputational challenges. Therefore, an established reputation score that
generates an index based on a daily basis could be an interesting development for this.

The continuing collecting and sending of surveys to conduct actual reputation measurements is time
consuming and expensive in comparison with a yearly measurement. However, a reputation measurement is
much more functional and valuable when shorter time intervals are used. The index developed will give an
actual rending of the reputation so that organizations are more up to date with their reputation. To achieve
this, data needs to be collected that will be continually updated.

The capturing of a reputation index based on big (social) data can be an interesting development. With the
index and the use of the data an actual reputation measurement can be conducted.

At the moment, organizations are using big data to transform all aspects of their business, including
transforming their operational processes, customer experiences and changing business models (Strong, 2015).
In the field of marketing and market research, big data is a term that is used very often. Big data can be
described as extremely large data sets that may be analyzed computationally to reveal patterns, trends, and
associations, especially relating to human behavior and interactions (Aggerwal, 2016). In the theoretical
framework, the term big data would be further discussed.
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Exact figures on the amount of data that are stored in data servers are hard to get. However, a company like
Facebook is known that it collects about 500 TB 1 per day (Tam, 2012). Google processes even more data; in
2008 this was PB1 20 per day (Dean & Ghemawat, 2008). This amount is caused by all (web) services they offer,
like Android, Google Maps or Gmail. Every day millions of people use their services. People are mailing and
texting each other, using GPS or Wi-Fi on their smartphone or install various applications on their tablet. All this
information created by these users is collected and stored on large servers, in short Big Data. Facebook and
Google are just a few examples of large Internet companies, engaged in collecting all this personal information.

1.1.3. Implementing Big Data

Big data can be used as an information source for measuring the online reputation since this data is constantly
up to date. However, the amount of big data is growing and therefore collection and analyzing it becomes a
difficult process and it brings challenges. In the journal of computer engineering and information technology
the potential challenges are discussed. The challenges of Big Data can be grouped into three main categories
based on the data life cycle: data, process and management challenges. Data challenges are the ones pertain to
the characteristics of the data itself, for example the data volume, variety, velocity, veracity, volatility, quality,
discovery and dogmatism. The second group is the process challenges that are related to a series of how
techniques: how to capture data, how to integrate data, how to transform data, how to select the right model
for analysis and how to provide the results. The third category is management challenges, which cover all
privacy, security, governance and ethical aspects (Nasser & Tariq, 2015).

With the rise of the Internet, the amount of big data is increased enormous, especially with the introduction of
social media. Social networks have seen an unprecedented growth in terms of users around the world (e.g., as
of 11th July 2014, Twitter has over 645,750,000 users and grows by an estimated 135,000 users every day,
generating 9100 tweets per second) (Sarker et al, 2015). Through the rise of social media, a new information
source is available, where data of people can be collected and analyzed. This development makes it possible
and interesting to in particular make use of the social media data.

1.2. Research Questions

This paper is a design study. The goal is to develop an online reputation index method, which measures the
online reputation by using big (social) data. The developed method will be tested and executed within the EIT
Digital. Based on the goal of this study, the following research questions can be formulated:

M-RQ: What is a practical, valid and reliable Online Reputation index method for the Higher Education
Network?

In order to answer the research question, there are 5 sub questions formulated that offer support to the main
research question. The first sub questions are about identifying the metrics of online reputation and the
drafting of the online reputation index. The sub questions are defined as follows:

RQ-1: What are valid and reliable metrics of Online Reputation? (§ 2.2.4)
RQ-2: What is an Online Reputation Index? (§ 2.2.5)

The next sub questions are related to how the OR-index is developed and tested. In addition, the practical
relevance and possible adjustments that are necessary to ensure the usability of the index will also be
considered. Thereon, the following sub questions can be defined:

RQ-3: What is the OR-index of the EIT Digital? (§ 4)

RQ- 4:What is the validity and reliability of the OR-index? (§ 4)

RQ-5: Which adjustments must be introduced for the method? (§ 5)
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1.3. Practical relevance

Now that the role of social media has risen in such a speed all over the world and the amount of people using it
has grown tremendously, the importance of social media can no longer be underestimated. Messages through
social media about wrongdoing can have a huge negative impact on the reputation of the organization. Hence,
it would be interesting to mainly focus on this domain in this research. The EIT Digital can use the received
information about the reputation for example in crisis situations. Or to use the information for adjusting
certain activities where there is need from people. Either way, in both cases the information offers the EIT
Digital to establish the reputation in the online domain, where after the possibility exists to improve the
reputation that eventually can lead to a preference of customers in doing business with you when other
organizations products and services are available at the same cost and quality.

One of the practical relevance’s of this method is that it is not necessary anymore to approach people for filling
in surveys. Collecting data from surveys is time consuming and not up to date, this method will offer a solution
to this problem since data collected is up to date and is less time consuming. Moreover, organizations can yield
benefits from potential competitors and big data can leverage the decision-making. For example, when the
organization have a positive or negative reputation, they can use big data to gain an understanding of what the
needs are from the target audience and respond upon these needs. (Villanova University, 2013)

1.4. Academic relevance

Not so long ago, reputation only consisted of what people, particularly those who knew and often interacted
with you, knew and thought about u. Unless you were a celebrity, most of the people managed the reputation
by acting good or bad in relation to those directly around them. In some instances, a second-degree
perception, which is what the people who knew you said about you to the people who they knew, could
influence the reputation. But this has changed dramatically. One of the biggest changes comes from the rise of
the Internet and in particular social media. The amount of people that can create an opinion about what sort of
organization you are is exponentially larger then it was a few years before now. The ability to manage or
maintain the online reputation is growing more and more out of individual control. There is little knowledge on
how the historical understanding of managing the reputation translates to digital behavior (Davis & Patterson,
2012). Moreover big data stemming from the Internet brings an overload of information. Approaches are
needed that allow structure to structure such data, identify the relevant data and make it possible to optimize
the decision making process. A possible solution would be to use automated tools that have the ability to cope
with big data (Kumar & Dash, 2015).

This study will fill in this gap of lack of knowledge on managing the online reputation by using automated tools
that have suitable big databases resulting in an online reputation index.

1.5. Design methodology

This paper represent a design approach study, which is focused on developing an online reputation index
method based on literature review. The developed method is tested and conducted on a case study; EIT Digital.
Adopting the developed method enables the EIT Digital to identify the online reputation on a daily basis.

To develop an online reputation index the first step is to set requirements and conditions which is the goal of
chapter 2. Several requirements have to be set that give more insights into specific topics of importance before
developing an index. Also, conditions are set to ensure that the index is of quality acceptable. These
requirements and conditions are all based upon literature. With the requirements and conditions set, chapter 3
can be conducted. In this chapter the index method is developed. The first section of chapter 3 describes the
steps that are part of the developed index method. After this, the extent to which the method meets the
requirements is explored in the second section of chapter 3. It is important that the method meets all the
requirements. When the developed method is finished and it meets the requirements, the method can be
conducted in the field. The results of the conduction and the extent to which the method meets the conditions
is assessed and described in chapter 4. Hereafter conclusions are drawn on the sub and main question(s)
formulated and potential adjustments to the method are made in chapter 5. The last chapter discusses the
limitations and recommendations of this research that are made based upon the conduction of the method.
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2. Requirements & Conditions for the development of the index

2.1. Introduction

This chapter is focused on the theoretical background of the requirements necessary before developing the
index and on the conditions needed for the index to be quality acceptable. Based on the main research
question: What is a practical, valid and reliable online reputation index method for the Higher education
network? a framework is created that consists of design questions each focused on different elements needed
to answer main research question (see image 1). The design questions identify the requirements and
conditions necessary in order to develop the index method in chapter 3. In total there are three elements,
which are; Data, index and Reliability & Validity. Based on these three elements, design questions have been
formulated for each element. Design questions 1 till 5 identify the requirements and design questions 6 and 7
identify the conditions. The chapter is split up into two parts. The first part aims to provide insights on design
guestions related to the requirements where the second part is focused on answering the design questions
related to the conditions of the OR-index.

Data Design question 1:
What are the different data sources that can be
used as input for the index?

Index Design question 2:
How can online reputation be defined in order
for the index to be a reliable and valid
representation of the online reputation?

Design question 3:
How can the online reputation be measured?

Design question 4:
How can a decision be set to fix the index?

Design question 5:
What are the different OR-index patterns?

Reliability & Validity Design question 6:
How can reliability be assessed?

Design question 7:
How can validity be assessed?

Image 1. Framework
Finally, with the identification of the requirement and conditions in §2.3 and §2.4, conclusions are made in §

2.4 that briefly give an overview of the building blocks necessary for designing the OR-index in chapter 3 and
for testing the index in chapter 4.

10
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2.2. Requirements of the online reputation index

A requirement can be described as something that is needed or obligated. Requirements are necessary
attributes in a system, a statement that identifies a capability, characteristic or quality factor of a system to
have value and utility to a user (Young, 2004). Requirements form the basis for the development work that
follows in chapter 3 and so they are very important. With this information the next step is to build and develop
the design of the index, where requirements are used as input in the design stage of the index development in
chapter 3. As mentioned in § 2.1 there are five design questions that identify the requirements that are
necessary in order to develop the index in the next chapter, these are broader explained in this section. At the
end of each section a brief conclusion is given that identifies the requirement.

2.2.1. Big data, Business intelligence and Big Social Data

This section strives to answer the first design question by identifying the different data sources. By discussing
the different types of data sources, insights are given into the many used terms and concepts around these
sources that can be used as input for the index.

DQ1: What are the different data sources that can be used as input for the index?

Big data

Big data is many times defined as extremely big data sets that have grown beyond the ability to control and
analyze them with traditional data processing instruments. Many literature have argued upon the definition of
big data and when all of these definitions are bundled together, big data can be defined as follows: Big data can
be seen as a situation in which data sets have grown to such huge sizes that usual information technologies
have no longer the capability to effectively handle the quantity of the data set or the scale and growth of the
data sets. Or in other words, the data set has grown to such a large amount that it is tough to manage and even
more difficult to receive value out of it. The difficulties arise from the acquisition, storage, searching sharing,
analytics and visualization of the data (Ohlhorst, 2012). An example of Big data is internet clickstream data,
such as the amount of visitors (Woodie, 2014). Big data can be featured by the 5 “V’s”; Volume, Varity,
Variability, Velocity and Value (Demchenko, Ngo, De Laat, Membrey & Gordijenko, 2014). Image 2 shows the 5
V’s.

+ Terabytes + Batch

+ Records/Arch + Real/near-time
+ Transactions + Processes

+ Tables, Files + Streams

5 Vs of

+ Structured . « Statistical
+ Unstructured B'Q Data + Events

+ Multi-factor « Correlations
« Probabilistic « Hypothetical

Trustworthiness
Authenticity
Origin, Reputation
Availability
Accountability

Image 2: 5 V’s from Big Data (Demchenko et al.,2014)

Volume

The size of big data is larger than conventional data. The term big is therefore referring to the volume of the
data. The volume of big data is the amount of data generated each second, that are according to the social
network Facebook, around four billion like clicks, four hundred million updates by users and in total ten billion
messages generated each day. Besides Facebook, there are many more other social sites that have around the

11
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same data generation amount. This amount of volume cannot be stored and analyzed with traditional systems
and it requires new techniques to handle this amount of data (Marr, 2014).

Variety

The concept of Varity concerns the diversity in data sources. Variety in big data includes traditional sources of
data, among physical real world data (traffic data), spreadsheets, social data (Twitter articles) but also newer
sources of unstructured or semi structured data (Ishikawa, 2015; Natarajan, Frenzel & Smaltz, 2017). When
data was not that big, data was normally heterogeneous, and this data could be easily put into tables. But in
the present, data that is generated is according to statistics, unstructured in 80 percent of the cases.
Unstructured data contain photos, videos texts, graphics etc. This forces to come up with new solutions to
store the data (Marr, 2014).

Veracity

Veracity refers to the abnormality in data and is one of the biggest challenges in data analyses. Finding and
using data that is relevant for analyses so that the results are trustworthiness is becoming very difficult
(Manish, 2016). Since there are many forms of big data, the quality and accuracy is less controllable (Marr,
2014).

Velocity

Big data is featured by velocity due to its diversity in speed. Velocity determines the speed at which new data is
produced and the rate at which it is spread from one location to another. These locations can be their origin or
where it is used. Velocity of big data can be understand by the speed at which social website content can go
viral in seconds. (Manish, 2016).

Value

The last characteristic is Value. Big data is valuable because it can be used to conduct analyses. The results
coming from the analyses can then be used to make business decisions. Big data can be used for both
businesses and analyses activities (Manish, 2016). It's important to assure that the insights that are generated
are based on accurate data and lead to measurable improvements at the end of the day (Jain, 2016).

Business Intelligence

The term Business Intelligence has first been defined in 2011 by Saberhwal and Becerra-Fernandez as
supporting decision making by using valuable information and knowledge through different sources of data.
According to Rud (2009) “Business intelligence (Bl) is a set of theories, methods, architectures and technologies
which can help to convert raw data into meaningful and useful information for business purposes. Bl can handle
large amounts of information and can help facilitate new to identify and develop applications. By making use of
new features and 18 Practicable "Social Media Reputation 'index implementing an effective strategy, a
competitive market can benefit and stability yield in the long term”.

Business Intelligence (Bl) should not be confused with Big Data. Bl is frequently given as Big Data but these
terms, however, differ from each other. The main distinguishing feature between Business Intelligence and Big
Data is the focus on the data collected and processed data. Business Intelligence solutions are focused on
consistent structured and persistent data. While Big Data Solutions been specifically optimized for more
unstructured and non-consistent data (Arthur, 2013; Blumberg and Atre, 2003).

Big social data

In the present days we live in a society where people are continually interacting with each other. Most of these
social interactions are taking place on the Internet and is moderated by information technologies, this is caused
by the sudden evolution of social computing and the explosion of social media services on the Internet. A large
amount of digital content is spread through social media services among Facebook, Twitter and YouTube
(Olshannikova et al., 2017).

From a data perspective, this has resulted in a visible emergence of comprehensive amounts of data generated
by humans (Monash, 2010 & Chen, 2010). This data consists of multiple social uses and diverse meanings (for
example, sharing content on Facebook, commenting on content, sharing a video on YouTube or other content
generated on social media). It has been argued that this type of unstructured-semi structured data forms 95%
of all the Big Data (Gandomi and Haider, 2015). The explosion of this Social Data has led to theories and studies
on the appearing subject of Big Social Data.

12
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Big Social data can be referred to as data that is big in volume and related to humans. The data represents the
behavior of humans and technology-mediated social interactions on the Internet. Big Social Data is mostly used
for predictive and descriptive goals to leverage human decision-making, by obtaining information from social
media data and social interactions of humans (Golbeck, Robles & Turner, 2011; Power & Phillips-Wren, 2011).

According to Bello-Orgaz et al (2016), Big Social Data can be seen as a combination of Big Data and social media
where Big Social Data is needed to analyze huge amount of data from several social media websites. Bella —
Orgaz et al (2016) define Big social data as follows: “Those processes and methods that are designed to provide
sensitive and relevant knowledge to any user or company from social media data sources when data sources
can be characterized by their different formats and contents, their very large size, and the online or streamed
generation of information”.

The concept and the definition of big social data mainly focuses on social media data, but besides social media
as a data source, big social data also consists of other data sources among: Enterprise applications, mobile&
apps, search and sensor data. Each of these 'Big Five' data sources has their own characteristics. One source
explains something about how people search the Internet, where another data source shows what patterns
there are in purchases (Bloem et al, 2012). In this research, the use of big social data plays an important role.
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Image 3: The Big Five of Social Data (Bloem et al, 2012)

Conclusion

The goal of this section was to answer the first design question: What are the different data sources that can be
used as input for the index? The different data sources that can be used for the index were explored and
defined. Within this research, big data and big social data, specifically social media data is the main data source
used as input and required for the development of the OR- index.

2.2.2. Online Reputation

In order for the online reputation index to be a valid and reliable representation of the online reputation, it is
required to explore and define the term online reptuation. To define the online reputation, it is necessary to
first identify the historically concept of reputation, secondly explore the importance of a good reputation and
finally explore the definition of online reputation. The last two topics that are discussed in this section are
about social media. This because social media is a huge potential risk driver for online reputations and so more
insights are given on the motivations of people to spread content, and the impact of social media on online
reputations. Overall the main focus of this section is to answer the second design question:
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DQ2: How can online reputation be defined in order for the index to be a reliable and valid representation of the
online reputation?

Reputation

According to different studies corporate reputation can be defined as perceptions and attitudes that different
individual members within a stakeholder group have towards an organization based on the expected financial,
social or business value compared with competitors within the same industry or community (Highhouse et al.,
2009; Schwaiger, 2004; Hiles, 2011).

There are three terms in this definition of corporate reputation that are explained further. To begin with,
stakeholders have perceptions of the company formed by the expectation they have or can expect from the
company. A stakeholder can be referred to as a human that thinks they have a certain right to expect a value
from a company, and that are prepared and are skilled to act upon that expectation in a good or bad way
(Hiles, 2011). Stakeholders can create or destroy value, directly or with others. When expectations are being
unfulfilled, the chance is bigger that there will be action that can damage the reputation of the organization.
For example, a nongovernmental organization can think it has the right to hold an organization to its norms of
behavior. If organizations do not meet those expectations, the NGO can go public with indictments that can
influence the perceptions held by the stakeholders of the organization. Second, reputations are not the same
for every stakeholder since stakeholders differ in expectations of value. Finally, reputation is competitive and
companies with the best reputation have competitive advantage compared with companies that have poor
reputations (Hiles, 2011).

Importance of a good reputation

The importance of a reputation is argued as to be the most valued organizational asset. A positive and linear
relationship exists between reputation and the success of an organization. When an organization yields a
positive reputation this facilitates and accelerates the business of organizations. This phenomenon has been
observed by the Journal of Business Strategy, which claims that organizations with good reputations improved
their business in economic expansion and in periods of prosperity (Gibson, Gonzales & Castanon 2006).

The benefits from achieving a good reputation can consist of many things. First of all it can lead to privileges
from the customer in doing business with the organization over competitors. Furthermore, it can empower the
organization to increase the prices for their products or services. Because when stakeholders perceive a good
reputation of the organization they are more likely to accept increases in prices then of an organization with a
negative reputation. A good reputation also has the possibility to strengthen the attractiveness of an
organization, simplifying the realization of a broad range of activities. From research literature, we know that
companies with positive reputations can more easily attract and retain employees and can ask a higher price
for its products”. (Fombrun and van Riel, 2007). Besides this, a good reputation can enhance the support and
loyalty from stakeholders (Gottschalk, 2011). This benefit is also mentioned according to the Reputation
Institute (2010). They claim that “highly reputable companies create the highest level of support and the
general public is five times more likely to support the most reputable companies”. This is particularly important
when the organization faces a crisis situation. In these situations, having benefit of the doubt can be small line
leading to a survival or total failure of the organization. Good reputations can cope with crisis situations. This is
proven by empirical studies (Warlick, 1992 cited in Doh & Stumpf, 2006).

There is no doubt that good reputations are worth investing in since it has many benefits coming from it. But
not every organization yields a positive reputation. When bad reputations exist among organizations they have
a hard time in deflecting it to a positive reputaton. This is because reputations are build upon the previous
actions and performances of organizations and this past behavior will be used by its stakeholders to forecast
future actions (Dowling 2006). So whenever an organization has a bad reputation based on previous behavior,
the future actions are also seen as negative by stakeholders, which make it very hard for organizations to
reverse this negative reputation into a positive one.

The opposing effects of good and bad reputation can impact the organizations health in multiple ways and can
cause avoidance or attraction of stakeholders within certain groups. It is important that organizations should
care about managing their reputation. Organizations that often measure, value and manage their corporate
reputation have a bigger chance of staying alive in the hazardous, loud and challenging environments in which
contemporary organization currently operating in (Fombrun & Riel, 2004),
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Online reputation

Online reputation, E-reputation, cyber reputation, web reputation, and digital reputation are some of the
several terms used to designate different practices, technologies or professional services (Alloing 2013).
According to the Business directory, online reputation is the status of a corporation in the Internet through
blogs, public discussions and other Web articles. Another source, defines online reputation as the information
that is available on the Internet about yourself or about your brand/organization. Or in other words, it is the
information that you place on the Internet on for example your corporate website or social media such as a
Facebook page and the information that other people place on the Internet. This both build the online
reputation (Wikipedia). This definition of Wikipedia is in line with the definition from Miller (2015), which
defines online reputation as the impression your company gives online created by people and the organization
itself.

An online reputation can also be described as the owned, paid media and earned media. Owned media is the
information that the organization places on the Internet. It is the content that the organization has complete
control over such as the corporate website, blogs, communities, email newsletters as well social media services
like Facebook, Twitter, YouTube and other social networks (Lamb et al.,2013.; Kolb, 2015). Paid media is the
communication stemming from third parties at the request of the organization and against payment, such as
campaigns on Google AdWords or Bing advertisements (Lamb et al.,2013; Kolb, 2015).

Earned media can be considered as ‘free’ communication by third parties such as consumers or professional
media outlets (Wikipedia.org, 2017). It is the content that someone else creates, for example content spread
by people on Facebook, blog posts of your organization by bloggers, content generated by people on forums,
press releases by the news, competitors who spread content about your organization or reviews about you
organization. It is any information generated by others (Anon, 2017).

There is a distinction in earned media. There are two subtypes of earned media namely traditional media and
social media (Stephen and Galak, 2012). When professional media outlets generate content we can speak of
traditional media (Humphreys, 2016). Content can be for example an article in a newspaper created by the
media. On the other hand, when consumers generate content we can speak of social media. Content in this
form can refer to blogs posts, conversations in online discussions, forums and communities, Tweets on Twitters
or status updates on Facebook (Humphreys, 2016).

Several authors agree upon the statement that earned media is the most important driver in building an online
reputation. According to Risi (2015), earned media should be the cornerstone of driving reputation and
reputation is built upon the content on earned social media. The article of Bunting & Lipski (2011) is in line with
Risi (2015). Bunting & Lipski (2011) claim that online brand reputation is mainly influenced not by what
companies do or say, but rather by how others perceive and respond to their actions and words. This has also
claimed by Burgess (2017). They claim that reputations are very important and are often built or destroyed
down with earned media. A fourth author that agrees upon the importance of earned media in reputation
building is Strauss (2016). The book claims that reputation is a belief in the mind of the beholder, and is based
on what other people think of it (E-marketing By Judy Strauss, Frost Raymond D). The last author that is in line
with the statement is Fombrun & Riel (2004), this book notates that reputations are built from earned media
coverage.
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Image 4.The online reputation pillars: Owned, earned and paid media (Powell, 2015)

15



Practical Usable ‘Online Reputation Index’

Motivations of consumers to participate in creation of online content.

Since earned social media, is the most important driver in building reputation of an organization, it is important
for businesses to understand all mechanisms that motivate consumers to participate in the creation of online
content (Sparks & Browning 2011). The creation of negative or positive online content by consumers on the
Internet can be referred to as the electronic word of mouth (Sparks & Browning 2011). EWOM refers to “any
positive or negative statement made by potential, actual, or former consumers about a product or company
through online media, such as forums in blogs and social networking sites,” (Hennig-Thurau et al. 2004)

One of the first studies that explored the motivations of eWOM is from Hennig-Thurau et al (2004) and is
developed by using previous literature on motivations from WOM and eWOM. In his study he created a
framework that is based upon the principles and support from four main studies; Dichter’s seminal research on
WOM advertising (1966), Engel’s text on Principles of Consumer Behavior (1993), an influential study of WOM
motivations (Sundaram, et al., 1998) and a formative manuscript on the management and economic leverage
of virtual communities (Balasubramanian & Mahajan, 2001).

Hennig-Thurau et al. (204) found out eight factors that motivate consumers in the creation of eWOM
communication; venting negative feelings, concern for other consumers, social benefits, economic incentives,
helping the company, advice seeking, platform assistance and self-enhancement. The factors are found based
upon a survey sample from German internet-based opinion-platform users.

Although the study from Hennig-Thurau et al. (2004) is used as a directive for many other studies concerning
the motivations of eWOM, there are also recent studies that focus on exploring the motivations of engaging in
eWOM. An example is the study from Christodoulides and colleagues (2012) that explored the motivations for
creating user generated content. By an elaborating theoretical study on motivations for creating user
generated content UGC, they came up with four motivations; co-creation, empowerment, community and self-
concept

As mentioned, the motivations of eWOM has been studies by many researchers and even though the study
from Hennig-Thurau (2004) is most of the time used as a guideline for motivations in eWOM, not every study
came up with the same motivations, some differ in motivations (see image 5).
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Image 5: Motivations of eWOM (Rensink, 2013)

in creating online

content on the Internet. Even though differences exist in the type of motivations, they all can affect the
perceptions of other consumers and stakeholders or impact the organizations reputation, sales, and even
survival (Kietzmann et al., 2011).
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Impact of social media on reputation

The potential risks of social media are huge. Online content created by consumers about organizations on the
Internet, especially on social media can have a huge impact on the reputation of organizations. A single tweet
or a YouTube video can become viral as it reaches and involves a large number of users worldwide. The last few
years have seen a enormous increase in eWOM made possible by social media. Social media gives consumers
the potential to evaluate businesses through online reviews and social media commentary on popular social
media websites like Facebook and Twitter which can build or damage the reputation of an organization
(Dijkmans, Kerkhof and Beukeboom, 2015; Ghose and Ipeirotis, 2009). These evaluations of consumers about
organizations or products on social media can reach many other potential consumers. Social media serves as
the most important source for consumers to be aware about new brands, products/services and they trust the
earned media (Peyok, 2015). If consumers hear or are aware of new brands through social media then this will
influence how consumers perceive the brand. These perceptions lead to the development of the organizations
reputation from consumers in either a good or bad way. Given the ways that social media have empowered
consumers, reputation risk will only increase for organizations.

The next example from Google shows the impact of social media on the reputation of an organization. A couple
of users of the social media website YouTube were unsatisfied that Google limited the opportunity to comment
on videos. As a resistance to this limitation, a singer from England made a song, called ‘My Thoughts on
Google+’ and uploaded it on YouTube to insult Google. Around two million people have been reached with the
song and many people who saw the video supported the opinion of the singer about Google. Some even
proposed to use other video platforms, such as Vimeo and suggested to quit using YouTube. Next to this, a
petition was created on the website change.org. This petition reached around 200,00 people.

Google came with the argument that a limitation was required since the organization increasingly had to deal
with comments that are not serious and not related to the theme and that they were now able to put the most
popular comments on top. Consumers replied to this by the argument that it was still possible to create fake
accounts on Google+. Even though many negative consumer perceptions were created by this event, Google
did not changed back the old comment function.

This example shows three different risky properties of social media, which organizations in any time need to be
aware of. To begin with, it gives evidence in how strong the voice of only 1 consumer can be. There is only 1
consumer needed that can lead to a snowball effect, causing many other consumers to complain as well.

In the second place, the example shows that little changes can cause high awareness. Google merely wanted to
connect the people that use their video platform YouTube to the social media website Google+, but instead
people proposed to use the other video platform Vimeo, which is the competitor of YouTube.

It shows that organizations need to monitor the changes on their social media accounts and the
implementation comprehensively and need to have contingency plans available for crisis situations.
Undervaluing the risks of the results of little changes of social media can induce high reputational damages or
destroy the reputation for organizations.

At last, the example shows how organizations should not respond to consumer complaints. It is essential that
organizations should never ignore complaints but instead respond to them. Google tried to justify for the new
comment function but did not change back the previous function. Nonetheless, the justification from Google
was not enough for many people and so the petition received many subscribers (Therre, 2013).

Conclusion

This section was to understand the concept of online reputation and to answer the second design question:
How can online reputation be defined in order for the index to be a reliable and valid representation of the
online reputation? Based on the extensive literature it can be stated that online reputation is the information
spread by the organization on the Internet and the information spread by others on the Internet. Even though,
information spread by others is seen by many authors as the most important driver, the focus of this study is
the whole online reputation, by taken into account the information created by the organization and the
information created by others.

2.2.3. Metrics of Online Reputation

Since the index is based on the online reputation, it is required to identify how the online reputation can be
measured and so in this section, the metrics are identified that measure online reputation based on big (social)
data. The aim is to use as much metrics as possible to give the most accurate representation of the online
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reputation. To establish the OR-index, several individual metrics are identified and selected. With these metrics
the OR-index will be calculated and determined daily. The goal of this section is to give answer on the first sub
guestion and on the third design question.

S-RQ1: What are valid and reliable metrics of Online Reputation?

DQ3: How can the online reputation be measured?

Metrics

Metrics are also referred to as numbers that give essential information of a process. They show precise
measurements of how a process is operating and can be used to propose improvements, indicate progress or
achievements (Managementstudyguide.com, n.d.; Saxena, 2008). Reputation metrics can be classified into
guantitative and qualitative metrics. The goal of quantitative metrics is to provide a numerical score and are
based upon financial or market variables without taking the opinion expressed by the stakeholder into account.
Qualitative metrics are a barometer of reputation, and so they point out the level of exposure of an
organization to reputational risks. Meanwhile, qualitative metrics are based on expectations of stakeholders.
The goal of these metrics is to synthesize the opinions expressed at a certain time (Dell'Atti and Trotta, 2016).

The metrics that measure online reputation are quantitative and qualitative and are selected based upon
earned social media metrics literature, web analytics literature and examples of social media monitoring tools
that measure online reputations. First, the reputation index from Rankingz and social media monitoring tools,
among Hootsuite, Mention, Rankur and Trackur are used as an example or guideline in selecting the right
metrics for this study. Second, several metrics from the book of Hemann & Burbary (2013) are selected. The
metrics selected out of this literature is mostly earned social media focused. This because earned social media
metrics are most often discussed in the literature as measurement indicators for online reputation and third,
web analytics metrics are selected since these metrics are many times associated and aligned with current
reputation metrics according to different literature (Chritton, 2014; Schmitz, 2014; Matia, 2016; Caroll 2016).
By combining the literature and examples the metrics that are most relevant for measuring online reputation
are selected. Relevance is based on how many times the metrics are used in the literature and examples. An
overview of al the different online reputation metrics found based on literature and examples can be founded
in appendix 1.

Based on an online reputation index example from Rankingz (2013), the metrics selected are grouped into
three factors that each focus on different elements in measuring the online reputation. The three factors are:
presence, activity and engagement (Rankingz, 2013). A factor refers to one of the elements contributing to a
particular result or situation, the online reputation (Silverston and Agnew, 2011). The online reputation index
score is calculated by measuring these three factors through the metrics belonging with them. The factors and
metrics belonging to each factor are discussed below.

Presence

The first factor is presence. This factor is aiming to provide more insights in to how big an organization is online
(Rankingz, 2013). Presence conforms the creating of a footprint on the Internet, in terms of the places you have
been, the things that you have said and shared (Thorson, 2014; Fenwick, 2016). In short, it is the information
that the organization has spread on the Internet. The presence of the organization online can be measured by
looking at the fan base of the organization on various owned social media channels and by identifying how
many visitors the corporate website has each day. By identifying the amount of visitors the corporate website it
gives a good explanation on how the content spread by the organization or other people on owned social
media websites is perceived. Since positive content created on social media is driving more visitors to the
corporate website with 22% it is therefore a great metric for measuring reputation. By looking at the amount of
followers on the owned social media websites, it shows if people perceive the information the organization has
spread, or the online presence that the organization has created of itself as positive and therefore perceive the
online reputation of the organization as positive.

Followers

Followers relate to the amount of fans on the organizations owned social media websites. Other words for the

term are likes and subscribers. The name depends on the social network site. Followers belong to Twitter, likes

to Facebook and subscribers to YouTube. For the easiness we only use the word followers in this research. It
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has been identified by Haijli (2015) that an increase or decrease in followers can indicate a certain level of
reputation of an organization. An increase in followers relate to a better online reputation. The amount of
followers the organization has on the social media websites, on for example Facebook, Twitter or YouTube
indicates how many people are prepared to attach them selves to an organization. If people end up following
the organization they want to be connected to the organization, meaning that the organization is doing
something good and people perceive the organizations reputation as good. After all, no one will follow an
organization when they perceive the reputation of the organization as negative. The same can be said for the
Facebook Likes: if people are ‘liking’ the organization on Facebook, this means the information that the
organization has posted online has somehow a positive reputation for always having something valuable to
offer (Bassig, 2012). Since a decrease or increase in the amount of followers can indicate a certain level of
reputation it has been decided to use this metric in the OR-index.

Visitors

The term visitors or users refer to the number of times new and returning users load the website content in a
specific time period (Optimize Smart, 2017). It is has been identified that earned social media drives the search
optimization resulting in more visitors to the corporate website. Likewise, if more and more people are sharing
your content and it’s being featured all around the web in an earned capacity, than this is positive for the
organization and is driving more visitors to the corporate website (Stamoulis, n.d.). If the number of visitors
increases over time, then, logically, the number of those users who eventually become customers should also
increase. An increase in the amount of visitors can be seen as a primary factor in determining the success of an
online reputation management effort. Businesses with better online reputations generate more visitors to their
corporate website (ArgonMarketing.com, 2017). These behaviors of visiting the corporate website are
therefore also used as a metric to measure the online reputation.

Activity

The second factor is activity. This factor is concerned with how much activity there is concerning an
organization in the online sphere compared to the competitors of the organization (Jobs, 2014). The metric
belonging to activity is share of voice (Rankingz, 2013).

Share of voice

Share of voice tracks in percentage form, how much conversation is happening about one brand versus
another. The key objective through the growth and measurement of online SOV is reputation (Eightytwenty.ie,
2017). Measuring Share of voice is a good indicator of the organizations reputation and visibility
(Marketingworks360.com, 2016). This is essential because management assess 60% of the organizations
market value can be assigned to its reputation. Moreover, people who tend to buy a product or service are
now as much as 57% of the way along the buying process before really engaging with the organization, which
makes being visible even more important. (Shandwick, n.d.). Besides this, a great share of voice is also
important whenever a crisis or negative story arises. According to a research from Media Tenor’s it is suggested
that an organization has to have a minimum share of voice of 35% in order to retain the rate of negative
conversations to a minimum in ordinary times. The organization should endeavor them selves to optimize the
share of voice to influence the mix of positive, negative and neutral conversations leading to the establishment
a more positive reputation (Eccles, Newquist & Schatz, 2007). Overall, having a good share of voice enhances
the reputation of an organization and so is taken into account as a metric in the development of the OR-index
(Griffin, 2008).

Engagement

Engagement is the last factor. This factor is concerned with how often the organization is mentioned on the
Internet. Engagement in the online world is defined as a visitor taking a certain action more then only seeing or
reading content. When the visitor takes such an action, it is most possible that this person is expressing interest
in the organization (Paine, 2011). Such a form of interaction includes mentioning the organization in online
conversations. This interaction is an indicator of how engaged people are. The higher the volume of
conversations the more engaged users the organization has and probably a more positive reputation. To give
more valuable insight into the conversations, the reach and sentiment are also considered as metrics. Reach
refers to how many people have been reached with the conversations where sentiment refers to how many of
the conversations are positive, neutral and negative.
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Conversation volume

Conversations volume presents a measure of the amount of Internet postings that include a particular name or
term. The amount of conversations can be helpful to predict the success of an organization and can say
something about the reputation (Babin and Zikmund, 2016). If an organization wants to set a positive
reputation it has to land and stay on peoples minds. Therefore, the organization must be frequently mentioned
on the Internet (Rogers, 2012). Based on this literature it can be stated that the amount of conversations
relates to the reputation and therefore selected as a metric in the development of the online reputation index.
But drawing conclusions on the organizations success based on conversation volume alone is not an accurate
representation of the reputation. The amount of conversations does not indicate if these conversations are
positive, neutral or negative and how many people have seen these conversations, hence the sentiment and
reach of these conversations are also used as metrics.

Sentiment

Sentiment as a metric will helps to understand the overall feeling surrounding conversations to create a
broader and more complete picture of the social conversations that matters (Dunham, 2014).

According to Lui (2012), sentiment is related with analyzing the opinions of people, evaluations, appraisals,
attitudes and emotions against entities such as products, services, organizations, individuals, issues, events,
topics and their attribute online. Sentiment can be useful for several things. First by looking at the sentiment
over time it can show if the reputation has changed (Berger, 2016). Second, with sentiment one can detect a
possible crisis. When for example there is a sudden increase in negative conversations, it could indicate that a
crisis is developing. Third, sentiment can also be used to investigate how the organization is perceived in
compared with the organizations competitors. Finally, sentiment can be used to evaluate campaigns and other
initiatives (Dunham, 2014). Sentiment can be classified into three categories: Neutral conversations, positive
conversations and negative conversations (Spiliotopoulou & Charalabidis, 2014). In order to obtain the most
positive reputation it is favorable to receive many positive and neutral conversations, and minimum negative
conversations.

Reach

Reach measures the distribution of online conversations or in other words, it measures how many people have
potentially seen the conversations. It is a measure of possible audience scope (Berger, 2015). Reach is essential
in conversations because it will help to understand the possible impact of conversations created by the
organization or by others (Union Metrics Help Desk, 2017). Reach is estimated by the sum of people who follow
a user and the amount of users that shared the content with others (Berger and Berger, 2015). People who
have been reached by positive conversations can be influenced by these conversations and so the reputation of
the organization can be build in a positive way. The opposite occurs when people have been reached with
negative conversations. Reach of conversations can either build or damage the reputation depending on the
sentiment and so reach is a valuable metric that can give more insights on the conversations and therefore
used in the development of the online reputation index.

Conclusion

This section aimed to answer the first sub question and the third design question. The index is a representation
of the online reputation and so it is required to identify how to measure this concept. Based on literature it can
be stated that online reputation can be measured with metrics. In total there are 6 metrics selected to measure
the online reputation: Followers, Visitors, Share of Voice, Conversation volume, Reach and Sentiment, see
image 6 for the factors & metrics. The metrics were divided into three factors, presence, activity and
engagement and are used into the development of the daily online reputation index. The process of developing
the online reputation index is described in the next section.
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Presence Engagement

Image 6: Online Reputation (Factors & Metrics)

2.2.4. Index Development

This section will focus on developing the index. Starting with further defining the concept of an index is and
how the AEX index can serve as an example for the development of our online reputation index. Then the
weightings belonging to the metrics are discussed. Finally with the information from the example formula of
the AEX index and metric weightings, a formula is developed to calculate the online reputation index. The focus
in this section lays on answering the second sub-research question and the fourth design question.

S-RQ2: What is an Online Reputation Index?

DQ4: How can a decision be set to fix the index?

Online Reputation Index VS. AEX

To understand how an online reputation index for the EIT Digital can be developed we shall first look at what in
index is. An index is a thing that declares certain circumstances with reference to a phenomenon. It is a number
or an embodiment of what needs to be indicated. The index number is a statistical apparatus developed to
measure alterations or dissimilarities in a variable or bunch of variables that belong to the same group. (Medhi,
1992).

The index consists of six metrics, weightings and a formula that eventually form the OR-index. Measuring
online reputation, as well as the global economic indexes, is strongly depended on human factors and
interactions. Economic or social unrest in organizations often translates also in the economic figures of such a
company. For developing the OR index, it can be analyzed in how the financial sector develops this type of
indexes and calculations. Therefore, the "Amsterdam Exchange Index" (AEX) will be taken as a starting point for
the preparation of the SMR index.

AEX

The Amsterdam Exchange index (AEX) is the Dutch stock market index of 25 Dutch companies. In the stock

market in the Netherlands, an index is being used for three different functions. First, it serves as an indication

of the stock market climate. Second, the stock market indexes function as a benchmark to follow the

development of a certain stock market portfolio. Last, the indices serve as an underlying value for options and

other derivative products (Euronext, 2016).

The AEX is being established on a daily basis. At the end of each day a final provision is being made. On this

basis, the next index is being calculated, the AEX index. The calculation formula of the AEX index is relatively
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simple. Each fund has its own weighting in the AEX. For the calculation the 27 funds with the highest free float
market capitalization are taken into account. These 27 funds need to be multiplied by there weighting factor
and current rate, added together and eventually divided by a divisor (for example the number 1000) in order to
calculate the AEX (Behr, 2014). See the image below for an interpretation of the AEX index.

FFfondsx= Shares available
Shares total *100%

FFm=Shares total*fffondsx

27
AEX= %i-1 Shares *ffm*actual rate
divisor

Image 7. AEX formula based on textual explanation of Behr(2014) and DFT (2011).

Online Reputation Index

Euronext Amsterdam created an AEX index price chart that offers a detailed overview of the index number of
the AEX. This makes it possible for investors and companies to investigate and detect changes of the index
number across time. For example, it is possible to get an overview of the index number of a day, a month, a
year, or even for the period of five years (Euronext, 2016). For the development of the online reputation index
for the EIT Digital, the foundation and basis of weightings of the AEX index formula, and the AEX index price
chart could be used to calculate the online reputation for the EIT Digital. The online reputation index will
consist of a formula where weightings are used for each metric so that each metric has its own weighting in
forming the online reputation index score. From the AEX index price chart the overview of the index score at a
daily basis. Combining these features together from the AEX our online reputation index will be developed
through a formula where each metric weighting based on a importance scale is multiplied with a scale number.
The weightings belonging to each metric and the formula will be discussed in the next section.

Metric Weightings

Now that the metrics have been selected specific weights have to be set for the metrics that are used in the
formula to calculate the index number. A metric weighting is a numeric value that declares the importance of
each metric compared to the other metrics. When determining upon a suitable weighting value, the first choice
has to be made, and that is to decide to obtain equal or different weightings (Maggino & Ruvigliono n.d). Equal
weightings happens mainly when (i) the theoretical structure attributes to each metric the same adequacy in
defining the variable to be measured, (ii) the theoretical structure does not allow hypotheses to be consistently
derived on differential weightings, (iii) the statistical and empirical knowledge is not sufficient for determining
weights, (iv) the correct adoption and practice of different procedures do not agree with each other (Sharpe,
2004). Whenever certain metrics are more important then others, differential weighting can be chosen.
Allocating different weights should be supported by (i) theoretical evidence that give meaning on each metric
or by (ii) methodological concerns that helps to identify the correct techniques, consistently with the
theoretical structure (Nardo et al., 2005).

Because theoretical evidence exist that shows which metric is more or less important in online reputation,
different weightings are used for the metrics. According to Chang & Chen (2017), sentiment is more important
then numbers (numbers are simple views such as the amount of followers or conversation volume). This is in
line with Cision (2017), which claims that sentiment is the most important metric in measuring an organizations
reputation, compared with the number of followers, commenting and participating in any activity online. This
evidence shows that sentiment is considered as the most important metric in the index. It has also been stated
that negative sentiment plays a more important role then positive sentiment (Bouchard, 2016) and therefore
has a higher weighting then positive and neutral sentiment. Next to this, conversation volume is seen as more
important then the metric followers. According to Ken (2014), A high number of people mention the
organization gives a better accurate picture of the organization and is more valuable then simply following the
organization. Although, conversation volume is more important than followers, it is considered as less
important then the metric sentiment. This because conversation volume alone does not imply how good the
organization is perceived online. Without it, measurement of mentions alone could be misleading. If you were
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measuring mentions for your company’s new product, you might assume a surge in mentions meant it was
being well received. After all, more mentions = more people talking about the product. But these mentions can
also be negative which harms the reputation of the reputation. This evidence shows that conversation volume
is less important then the sentiment but more important then the amount of followers.

Since different weightings are used for the metrics a determination must be made upon a weighting scale. A
method for doing this is to look at the relative importance of each individual metric (Medhi, 1992). A usable
scale is a Likert importance scale that scales importance in to 5 values, where 1 refers to the less important, 2
refers to slightly important, 3 refer to moderate important, 4 refers to important and 5 refers to very important
(Brown, 2010). Since there is only evidence that sentiment is more important then the other metrics, and
conversation volume is more important then followers but no further evidence is found on the importance of
rest of the metrics, it is assumed that they are evenly important and therefore the scale weightings of the
followers, visitors, share of voice and reach are the same.

The metric sentiment is split up in three categories (positive, negative and neutral sentiment), where the
category negative has a higher importance, followed up by positive and then neutral. Negative is a 5, Positive is
a, 4 and neutral is a 3. Conversation volume is a 2 and the rest of the metrics are a 1. The metric sentiment and
reach are combined together as a weight and in the formula. This is decided because positive, negative or
neutral conversations can influence many other people in a positive or negative way, depending on the reach
of the conversation. When many people are reached, then this does not imply if all these people are reached
by positive conversations. The following example will show this problem. For example when 10 conversations
are positive with a reach of 10,000 and 2 conversations are negative with a reach of 20,000 the negative
conversations have a much more influence in the index then the 10,000 positive conversations reach. If only
the metric reach was not subdivided into the sentiment, it will lead to an incorrect representation of the online
reputation. By combining these metrics, for each sentiment type (positive, negative and neutral), the
importance value of the metric sentiment is added up with the importance value of reach. Resulting in the
following values: Reach + Sentiment Negative = 5+1=6, Reach + Sentiment Positive=4+1=5, Reach + Sentiment
Neutral=3+1=4. The importance scale is then normalized to a smaller scale, the weight scale, to transform the
index score into a smaller number. Normalization is done by dividing 30 through the total of the numbers
which is 6+5+4+2+1+1+1+1 =21. 30/20= 1,5, which is proportional to one. 1,5 is then divided by 20 and
multiplied with each importance scale value. See the table below for the resulting metric weightings.

Weight scale Importance scale
Total 1,5 20
Reach+ Sentiment Negative 0,5 6
Reach+ Sentiment Positive 0,4 5
Reach+ Sentiment Neutral 0,3 4
Conversation Volume 0,2 2
Followers 0,1 1
Visitors 0,1 1
Share of Voice 0,1 1

Image 8. Metric weightings

Index Formula

With the metric weighting information available the next step is to develop the formula. The formula consists
of the selected metrics and their weighting, multiplied with a scale numbers. Scale numbers refers to the data
value of each metric. Since data numbers for each metric can vary in largeness a scale is developed to give each
outcome of the metric the same importance in forming the index. This strives to give a solution to overcome
the problem that certain metrics have a much more influence in forming the index.

For example when the amount of conversation is 300 and the positive sentiment reach is 4.000.000, the
positive sentiment reach will have a way greater influence when calculating the index. To set scales, the data
has to be collected and therefore this process of developing the scale is presented in chapter 4. In order to
develop the scale in chapter 4, the process of how to set a scale is presented in chapter 3. A calculation of the
index can be displayed with the following formula:

INDEXscore= (FOLLOWER=0,1*scaleNMBR) + (SOV=0,1*scaleNMBR) + (VISITOR=0,1* scaleNMBR) -
(REACHNEG=0,5* scaleNMBR) + (REACHNEU=0,3* scaleNMBR) + (REACHPOS=0,4* scaleNMBR) +
(CONVOL=0,2*scaleNMBR).
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Conclusion

The goal of section 2.2.4 was to answer the fourth design question and the second sub-question. In order to
answer this, insights were given on the economic sector where already for a long time indexes are used on a
daily basis. The AEX was the basis for the way in which the OR-index could be developed. The metrics selected
in measuring online reputation in section 2.2.3 were used to calculate the online reputation index where each
metric has their own weighting based upon a 5-point Likert importance scale. Finally a formula is developed
that consist of the metric weightings and scale numbers, where each metric weighting is multiplied with a scale
number which result in a total index score.

2.2.5. Online reputation patterns
This section will look into which online reputation patterns can be identified from the online reputation index.
The goal of this section is to answer the fifth design question.

DQ5: What are the different OR index patterns?

Stock patterns

Patterns are a manner of identifying and describing approaches and structures that are encountered
repeatedly in a discipline. Christopher Alexander defined it as: ‘Each pattern describes a problem which occurs
over and over again in our environment, and then describes the core of the solution to that problem, in such a
way that u can use this solution a million times over without ever doing it the same way twice (as cited in
Caroll, 2013). In the stock market patterns are widely used to identify current market trends and trend
reversals and to trigger buy and sell signals. These patterns give insights into what is happening with the index
(Janssen, Langager, & Murphy, (2011). The patterns from the stock market can contribute to an interpretation
of the OR-Index. In this section common patterns of the stock market will be explained in detail.

Head and Shoulders
The head-and-shoulders pattern is one of the most popular and reliable L
chart patterns an when visualized, it looks like the pattern consists of a Head E
head and two shoulders (see image 8). Two variants exist of the head and Shnulder
shoulder pattern that is the head and shoulders top and the head and

shoulders bottom. The first is a signal that the price of a security is Af
intended to drop. As soon as the pattern is finished, the security is falling “ '”[FU

Shoulder

down. This version is also considered as a trend reversal pattern due to its
peaks at the upward trends. The other variant, also considered as the
inverse the head-and-shoulders pattern, signals that the price of a security
is set to move upwards and usually is coming after the end of a downward
trend (Investopedia, n.d.). Image 9. Head and Shoulders Pattern

Chartby taStock Copyright @ 2006 | stopedia.com

Double top and Double Bottom

The double tops and bottoms pattern signals an important trend reversal pattern that will commonly be
escorted with a powerful trending regime, and is regarded as one of the most used patterns (Gunn, 2009;
Langager & Murphy, n.d.). These patterns occur when a price movement test support or protest levels two
times and is not able to break through and are frequently used to notify intermediate and long-term trend
reversals.
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Image 10. Double Top Double Bottom
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A double top formation is a retest of a previous resistance level and is finished when the lowest trough
between the two peaks in a double top formation is violated. A double bottom is a retest of a previous support
level and is finished when the highest peak between two troughs in a double bottom is violated (Lim, 2016).
Whenever a double top pattern occurs it means that the price movement has attempted two times to shift
over a specific price level. After these two attempts to set the price higher, the trend reversers and price heads
drop. In case of a double bottom, the price movement has attempted to go lower two times, but has found
support every time. After the second lack off the support, the security set foot in a new trend and rises
(Langager & Murphy, n.d.).

Triangles

This pattern is the most commonly used pattern in technical analysis. There are three types of triangles that
diverse in construct and implication, those are the symmetrical triangle, the ascending triangle and the
descending triangle. These patterns can last from several weeks to a couple of months. In case of a symmetrical
triangle, two trend lines come together from different directions and eventually meet. This patterns is
considered as neutral, in that a breakout occurs to the upside or downside, it is an affirmation of a trend in that
direction. An ascending triangle consists of an upper trend line, which is flat, and a bottom trend line that is in
an upward slope. This pattern is considered as a bullish pattern, where chartist search for an upside breakout.
A descending triangle consists of a lower trend line that is flat and an upper trend line that is declining. This
pattern is seen as a bearish pattern and chartists hope for a downside breakout (Langager & Murphy, n.d.).
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Image 11. Symmetric triangle Ascending triangle Descending triangle

Flag and Pennant

These patterns are short-term continuation patterns and are made when there is a narrow price motion,
continued with a commonly sideways price motion. The pattern is then finished by another sharp price motion
in the similar direction as the move that began the trend. The duration of these patterns vary from one to
three weeks. While looking at these two patterns, it can be seen that small differences exist between a
pennant and a flag. The major difference of these price movements exists in the middle part of the pattern. The
middle part of a pennant is featured by trend lines that come together. In a flag, the trend lines in the middle
part of the pattern do not come together. It is expected that the trend is continued whenever the price induces
over the upper trend line, this applies for both the flag and the pennant (Langager & Murphy, n.d.).

IF «
IE %
"”‘n.f R
{r E 36
LA S
i L“‘é o33
h 5
TR L e
b E 30
dﬂ g E 3
Foo28
Pennant o7 X nl Motice how the price continues
d.rwml Eo26 M in the direction of the original trend
r\d E gg M once the price breaks out ofthe flag
Chart by MetaStock Copyright @ 20068 Investopedi;.com Copyright @ 2006 Investopedia.com
Image 12. Pennant Flag

Wedge

The wedge pattern is a generally known pattern in the price charts of assets and is featured by a contracting
range in prices, combined with a rising trend in prices (rising wedge) or a falling trend in prices (falling wedge)
which are the two main types of wedges (Google Books, 2017). The falling wedge slopes downward and is
considered as a bullish pattern, referring to a signal that a price break will occur upwards through the wedge.
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The rising wedge slopes upward and is considered as a bearish pattern, referring to a signal that the security is
potentially going towards a downward position. The wedge pattern looks similar to the symmetrical triangle,
because both have two trend lines, support and resistance. In general it is a long-term pattern, and is most of
the time lasts three to six months (Langager & Murphy, n.d.).
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Image 13. Rising wedge Falling wedge

Triple Tops and Bottoms

Triple tops and triple bottoms are reversal patterns and are created when a security tries to shift over a certain
level of support or resistance in the line of the ruling trend. This type of chart is considered when the market
attempts to shift a security in a particular line. These two patterns are created when price movement tests a
support or resistance level three times and is not able to succeed. After these attempts, the buyers (in triple
tops) or the sellers (in triple bottom) give up and the opposite group takes a hold of the security.

Triple tops is considered as a bearish reversal pattern and is formed when a security in upward position tests
the same level of resistance three times and does not succeed to break out. Triple bottoms on the other hand
is considered as the bullish reversal pattern and is formed when a security is in a down position, does not
succeed to fall through a certain level of support and is falling back to a level of resistance every time (Langager
& Murphy, n.d.).
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Image 14. Triple tops Triple bottoms

Gaps

A gap in a chart refers to the empty space between a trading period and |

the trading period before that trading period. This kind of pattern occurs T
when large dissimilarities exist in prices between two consecutive i H]J',LU
trading periods. For example, if a stock of an organization trades around H’

40 euro and the next period it opens at 45 euro, there will be a gap in

L o
"
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the chart between these two trading periods. Gaps are normally formed oap :-48
whenever some very important event has happened, that will effect the ];ﬂ'l i [] - 45
security, such as a better earnings then expected or a merger agreement ""l.D Lol * -

- 43

(HowTheMarketWorks Education Center, 2012). 4 main types of Gaps giaao, metastod Copyright @ 2008 Investopedia.com
exist, which are Common, breakaway, runaway and exhaustion gaps.

Each is similar in structure but differ in their location in the trend Image 15. Gaps

(Langager & Murphy, n.d.).
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Cup and Handle

The cup and Handle pattern is a failed bowl pattern (Blankson, 2004).

A cup-and-handle pattern signals a continuance to an uphill trend. When
visualized into a chart, the pattern looks like the shape of a cup and handle as
might be expected from the name (Little, 2008). Where the cup represents the
dipping curve in the price, followed up by little adjustments (the handle) and
eventually concluding with a reversal (Thomsett, 2013). The time duration of
the pattern can vary from a few months to a year, but the shape of the pattern

stays the same.

Online reputation patterns

- 29
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Image 16. Cup and Handle

Since the patterns that are discussed are derived from the economic market it is possible that these patterns
are not applicable for the OR-index. The following patterns can occur in visualizing the OR-index.

Crossover pattern

This crossover pattern is primarily visible, as the OR-index is plotted
against the individual OR-metrics. This pattern describes a transition
where an underlying OR metric has such a strong influence that the
OR index takes over the form of the underlying OR metric. On the
other hand it says that the other OR metrics are very weak. This

phenomenon can occur.

A

/ =

Image 18. Explosive OR pattern

Increased and Decreased OR pattern

Explosive OR pattern Image 17. Crossover

What a characteristic is of this pattern is that there is a strong exponential
increase, making the graph extreme gouging in the growth direction
where the channel was already going. This growth chart breaks extreme
from the current trend. A similar trend is also observed when suddenly a
very large (social) media coverage for a particular event occurs. In the
case of the OR index such an outlier can only occur if there is suddenly
very strong increase or decrease in the metrics.

Compared with the Explosive OR pattern, these patterns also show a
sharp rise or fall, however, the rise or fall is much more N

how a cascading drop suddenly turns into a positive increase strength.

straightforward and much more abrupt established. Figure 19 shows \

This is an example of an Increased OR pattern. If it had been reversed, N /
there would logically been a Decreased OR pattern. \

OR Correlation Pattern

Image 19. Increased OR pattern

In statistics, the phenomenon correlation is a familiar concept. Correlation can be seen as a (linear) correlation

Image 20. OR correlation pattern

between two variables. Earlier, the reinforcing features in the crossover
pattern have been discussed, where also a sort of cohesion can be seen
(see image 17). In the case of the OR correlation pattern, a negative
correlation is described. The increase in the OR-index score of one
organization leads to a decrease in the index score of another
organization and vice versa. The features of this pattern are visible in
image 20.
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Conclusion

The goal of this section was to answer the fifth design question: What are the different OR-index patterns? In
this section 8 patterns that occur in the stock market and securities industries and 4 possible patterns that can
exist in the OR-index have been discussed.

Patterns may help in analyzing the OR index. When a specific pattern occurs, then an analysis may reveal
whereby these patterns originate, in order to obtain a better understanding of how, a reputation is developed
at that time and has formed. When analyzing the OR- index, four possible patterns can occur: Crossover,
Explosive OR, Increased or Decreased pattern OR and OR Correlation Pattern. The expectation is that such
patterns can manifest themselves in establishing an OR index chart. A next step is to identify a context around
these chart patterns. Then draw conclusions from the composite data set about how and why the reputation
has shaped.

2.3. Conditions for a valid and reliable index

Ensuring quality of a measurement tool is very important in order for the index to be reliable and valid.
According to Kimberlin and Winterstein (2008), reliability and validity are the key indicators in assessing quality
of a measurement tool, and so in order for the index to be quality acceptable, reliability and validity needs to
be ensured. While reliability is about the accuracy of the tool, validity is about whether the data collected can
yield a valid measure of a theoretical construct that is pertinent to our research question (Cheliotis, Ly & Song,
2015). This section aims to provide insights into these two conditions by exploring the last two design
questions.

DQ6: How can reliability be assessed?

DQ7: How can validity be assessed?

2.3.1. Reliability

Reliability refers to as the preciseness of the measurement tools that collect the data (Boeije, 2008; DeVellis,
2003). In order for the tool to be reliable, it should be applied two times and the tool should produce strong
positive correlated data (Cheliotis, Lu & Song, 2015). An estimate of reliability can be achieved through
evaluate inter-rater reliability. By using the same measurement tool with two observers at the same time to
see if the results are the same reliability can be assessed. This test includes a process for qualitatively
determining the level of agreement between two observers. So does each observer give consistent results of
the required data.

Inter rater-reliability is important because it represents the extent to which the collected data is accurately
collected by the measurement tool. There are a variety of methods available to measure inter-rater reliability.
The two most common methods are percent agreement and Cohen’s Kappa. Percent agreement is calculated
as the number of agreement scores divided by the total number of scores. Where agreement score refer to the
required same data that is and should be collected, and the total number of scores refer to the total required
same and wrong data collected. Cohen critiqued that this method does not take into account the concern that
some raters made random guesses because they did not know what to insert. To correct for this concern, the
Cohen’s kappa was developed. Therefore in this research the Cohen’s Kappa is used to test for reliability. The
kappa can range from -1 to +1. The results of the Kappa can be interpreted as follows; values <0 are referring
to no agreement, 0,01-0,20 are none to a little agreement, 0,21-0,40 a fair agreement, 0,41-0,60 a moderate
agreement, 0,61-0,80 a substantial agreement and 0,81-1,00 almost perfect agreements (McHugh, 2012).
When values are above >0,7 then the measurement tool is considered to be reliable. The aim is to reduce as
much observer bias as possible

2.3.2. Validity

The general concept of validity was traditionally defined as the extent to which a measurement tool measures
what it claims, or purports to be measuring, for example, that a pain assessment tool measures pain intensity
and not anxiety (Kimberlin & Winterstein, 2008; Twycross & Shields, 2004). “In the broadest terms, validity in
measurement addresses the degree to which the concept or concepts under study are accurately represented
by the particular items on your measurement tool” (as cited in Cottrell and McKenzie, 2011). Originally there
are three categories of validity that provide evidence of the quality of measurement tool: construct, content
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and criterion validity (Brown, 1996). Besides these three categories, two more forms of validity are added from
the study of Auerbach and Silverman (2003) that are focused on validating qualitative data, which is also part
of the OR-index. The two forms are transparency and generalizability. The five validity types are explained
below.

Construct validity

This type of validity is a statement based on the congestion of evidence from many studies using a particular
measuring tool. It is related to evaluate the link between the measure and the underlying theory. Construct
validity is evaluated through examining the relationship of the measure that is evaluated by variables,
recognized as being theoretically related to the construct that is measured by the tool (Kimberlin &
Winterstein, 2008). So in order for construct validity to exist, there need to be a clear link between the
construct that is measured and its measures that are selected to measure the construct.

In this study it is expected that the measures (metrics) selected for the index are theoretically related to the
construct measured: online reputation. This is expected due to the extensive literature study that is conducted
for this research. For each selected metric, several literature studies have been used to support that these
metrics are related to measuring the construct online reputation. Therefore efforts are being made to ensure
the construct validity of the online reputation index.

Content validity

This type of validity can be defined as whether the measurement tool resembles to others to be measuring
what it says it measures (Twycross & Shields, 2004). It refers to how adequate the items developed to
operationalize the construct deliver a sufficient and representative sample of all possible items that could
measure the construct. Since no statistical text exist to establish if a measure sufficiently covers a content
domain or sufficiently represents a construct, the content validity generally is assessed by the judgments of
experts in the area to give their opinion (Kimberlin & Winterstein, 2008). A widely know method for measuring
content validity is developed by C. H. Lawshe (Lawshe, 1975). This method is looking at the agreement among
panelists in terms of how essential a specific item is.

Lawshe (1975) proposed that the panelists are subject matter experts and are the judgers that have to respond
to the following question; Is the skill or knowledge measured by this item 'essential,' 'useful, but not essential,’
or 'not necessary' to the performance of the construct?" In order to use the Lawshe method to measure
content validity, the question should be adapted to this research. For that reason the following question will be
formulated; is the metric followers/visitors/conversation volume/sentiment/reach/ share of voice essential,
useful but not essential or not necessary to measure the online reputation for an organization? If more then
half of the panelists conclude that an item is essential, then that item has at least some content validity. The
more panelists agree that a certain item is essential, the greater the level of content validity. Based on these
assumptions, Lawshe came up with a formula called the content validity ratio. CVR=(ne-N/2)/(N/2), where
CVR= content validity ratio, ne= number of panelists indicating essential and N=total number of panelists. For
validating the instrument, the CVR must be calculated for each metric (Lawshe, 1975). The values of the
content validity ratio are determined by the Lawshe Table. The table consists of the number of panelists and a

CVR value (See image 20).
TABLE |
Minimum Values of CVR and CVR,
One Tailed Test, p = .05

No. of Min.
Panelists Value*

5 99

6 99

7 99

8 75

9 78

10 .62

11 .59

12 .56

R K .54
14 Sl

15 49

20 42
25 37

30 33

35 31
40 29

Image 21. Lawshe Table (Lawshe, 1975)
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At least five people are recommended to judge the metrics in order to have sufficient control over chance
agreement, When 5 people are asked for their opinion, a minimum CVR value of 0,99 needs to be established
for each metric in order to ensure content validity of the OR-index (Wynd et al. 2003; Yaghmale, 2003; Lynn,
1986).

Criterion validity

Criterion validity gives evidence on how the results of the new measurement tool correlates with another
measurement tool that measure the same or similar construct that are theoretically related to each other.
Criterion validity consists of two types, concurrent and predictive validity (Thyer, 2010).

The concurrent validity estimates the correlation between the scores of the new measurement tool with scores
of another well-known measurement tool (Kimberlin & Winterstein, 2008). The two most well known
reputation measurements tools are RepTrak and Reputation Quotient (Reputationinstitute.com, 2017;
Theharrispoll.com, 2017). RepTrak provides monthly reputation measurements scores, and looks at the
perception of stakeholders. Another commonly used reputation measurement tool is the Reputation Quotient
from Harris. This tool is based on annual measurements. So in order to ensure criterion validity, the results
from the OR-index and the results from RepTrak or Reputation Quotient must correlate with each other.
Predictive validity, refers to the ability of the measurement to predict a certain criterion in the future (Thyer,
2010). To assess the predictive validity the index should be able to predict a criterion, such as the success or
reputation development of the organization in the future.

Generalizability

For qualitative data it is very hard to be generalizable. The generalizability described by Auerbach and
Silverman (2003) and Maxwell (1992) refers to the ability to apply the theory universally. In this study, for
example, it is important that the data set provides a representative view of actually discoverable online data.
Generalizability of the data can be increased by making use of data triangulation (Boeije, 2008). This means
that measurements from different angles are performed (Strauss & Corbin, 2008). By using multiple toolings, it
can become clear if similar data is acquired using the same queries or search terms.

Transparency

Auerbach and Silverstein (2003) define transparency as a measure of how well the researcher informs the
reader how they arrived at their interpretations. The reader must understand the process that was involved in
the interpretations: the method of sample selection, the data collection procedure and the researchers own
epistemological viewpoints. When this process is done correctly, the transparency is seen as reliable by Walsh
(2003). Because online data collection tools often use proprietary software, partly because this is often their
core business, it is not clear whether all data also actually become available with the data collection
measurement tool. This affects the reliability and validity. Therefore the extent to access the source code or
algorithm belonging to the tools should also be investigated. In addition, an indication can be given to what
extent different toolings are used. This also increases the generalizability of the research.

Conclusion

The goal of this section was to provide insights into the last two design questions: how can reliability and
validity be assessed? In this section, 6 methods have been discussed that indicate how to assess reliability and
validity. Which of these methods are applicable in this study?

In context of the research the determination of the kappa-value, contributes to the reliability of the data
collection measurement tool. By testing the tool with two people the reliability of the tool is assessed. Besides
the reliability, the validity needs also be assessed. This can be done by using the Lawshe method, which looks
at the essentialness of the metrics in terms of measuring the construct online reputation. Hereby the content
validity of the develop index is assessed. Whether the index meets the two conditions, will be clarified in
chapter four, where the index is conducted in the field and the two conditions of the index to be quality
acceptable are assessed. If the index does not meet the conditions then the method is altered in chapter five in
order for the index to be reliable and valid.
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2.4.

Conclusion requirements & conditions

The goal of this chapter was to answer the formulated design questions based on theory related to the
requirements and conditions necessary before developing the index. The design questions and requirements &
conditions are displayed in the table below. It is important to note that the requirements form the building

blocks of the next chapter.

Design Questions

Requirements & Conditions

Design Question 1
What are the different data sources that can be used
as input for the index?

Design Question 2
How can online reputation be defined in order for the
index to be a reliable and valid representation of the
online reputation?

Design Question 3

How can the online reputation be measured?

Design Question 4
How can a decision be set to fix the index?

Design Question 5
What are the different OR-index patterns?

Design Question 6
How can reliability be assessed?

Design Question 7
How can validity be assessed?

R1: In this study the data sources Big Social Data and
Big Data are used as input for the index.

R2: Online reputation can be defined as the
information on the internet spread by the
organization and by others.

R3: Online reputation can be measured with 6
metrics; Followers, Visitors, Share of Voice, Reach,
Sentiment and Conversation volume.

R4: The index is set through metric weightings and
scale numbers. Each metric with the belonging
weight is multiplied by a scale number.

INDEXscore= (FOLLOWER=0,1*scaleNMBR) +
(SOV=0,1*scaleNMBR) + (VISITOR=0,1* scaleNMBR) -
(REACHNEG=0,5*% scaleNMBR) + (REACHNEU=0,3*
scaleNMBR) + (REACHPOS=0,4* scaleNMBR) +
(CONVOL=0,2*scaleNMBR).

R5: In total 4 patterns can occur from the OR-index:
Crossover, Explosive OR, Increased or Decreased
pattern OR and OR Correlation Pattern

C1: With the Kappa Value. Value needs to be at least
k> 0.7.

C2: By using the Lawshe method. Ask experts to rate
the essentialness of the metrics in terms of
measuring the construct online reputation
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3. Description of the OR-index method

In chapter 2, the requirements and conditions of this study are described. This chapter aims to develop an
online reputation index (OR-index) method that meets the requirements discussed in chapter 2 and so each
requirement should be mentioned in one of the steps of the method. A method can be defined as an settled,
logical, or instructed practice according to a solid plan of accomplishing specific ends with precision and
efficiency, ordinarily in an arranged order of fixed steps (BusinessDictionary.com, 2017). A method consists in
this study of the goal, expected results and steps.

3.1. Goal

Goals focus on the purpose of the method, for who is the method and what is the reason for wanting the
method. The method should strive to show a daily online reputation index of the EIT digital. The online
reputation in this method is concerned with the information on the Internet placed by the organization itself
and by others. In total there are 6 metrics that are all related to measuring the construct online reputation. The
metrics consist of big (social) data, which is available to collect through different tools. With the development
of the method, the EIT Digital can use the index for example in crisis situations or other situations that are
potentially damaging to the reputation. When there is for example a large or small decrease in the index score
from one day to another, the EIT Digital can look up in which metric(s) there is a decrease and find out the
potential cause of the decrease by looking at the context of conversations.

3.2. Expected results

The second thing that is necessary is to identify the expected results. This conforms the expectation of the
method, or in other words, what are the results that are expected for the correct functioning of the method
(Yash, 2014). Identifying expected results is required so that actual results can be valuated to show if the
method is a success or failure. Without expected results there is no way of telling if the method has done what
the method is intended to do (Horch, 2003). It is expected that the method is reliable and valid. Moreover it is
expected that the method is practical usable. The extent to which the method is reliable and valid is tested in
chapter 4 and the practical usability of the method is evaluated in chapter 5.

3.3. Steps

Steps describe the procedure of developing a method. This method consists of 10 steps. In order for the
observers to use the method the right way, a handbook has been developed that describe the process of
conducting each step detail. The handbook can be found in appendix A. The ten steps are now further
discussed in detail below. In some steps tools are necessary, when this is the case, the selected tool in the step
is also mentioned.

Determine data sample and time interval

Data sample

In determining the data sample it is first necessary to determine which organizations, products or services are
included in the index. The context determines how much and what data is being collected. The context in this
case is situated on the EIT Digital but the OR-index method can also be applied in other sectors. When the
context is determined, the next step is to determine over what period of time the data must be collected.

Time interval

An index is basically a continuous measurement. Once started, the index is only functional if the index
calculations are repeated at a fixed time intervals and recorded. However, the reputation measurement can
also be calculated on an occasional moments but the main idea and focus of this method is to measure the
reputation daily to get the best representation of the online reputation.

Determine collection needs
To determine the collection needs, 3 things need to be clarified. The data needed, the amount of data needed
and the sources of data.

Data needed
The data needed falls under big data and big social data. Big data can be characterized by the 5 v’s; Velocity,
Variety, Value, Volume and Veracity. Big Social Data refers to large data volumes that relate to people or
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represent their behavior and technology-mediated social interactions in the digital domain. Both data types are
used in this research. 6 Metrics have been chosen that collects these two data types.

Amount of data needed

It is the goal of the OR-index to measure the reputation daily, so therefore the amount of data that is needed is
the data from the metrics of the day that one wants to calculate the OR-index for. There is no rule for the
minimum or maximum amount of data needed to calculate the index.

Sources of data

Sources include websites that are part of big (social) data. Examples of big social data sources are online news,
the web and social networks sites, such as Facebook, Twitter, forums and blogs (Song, 2014). Big data on the
other hand focuses on more then only social networks and online news and takes for example also into
account the Internet click stream data (Martinek, 2017). As mentioned in chapter 2, there are 6 metrics
described and selected. These 6 metrics are all based upon sources of big data or big social data.

*  Followers: focus on social media network sites

*  Visitors: focus on corporate website (part of big data)

* Share of voice: focus on social media network sites, online news and the web

* Sentiment: focus on social media network sites, online news and the web

* Reach: focus on social media network sites, online news and the web

*  Conversation volume: focus on social media network sites, online news and the web

Collecting the data

Now that the data sample, time interval and the needed data have been determined, the data can be collected.
In this research, a social media management tool is used to download and collect the data.

It is decided to use an automated and computerized tool because manual mechanism of data entry leaves a
huge opportunity for mistakes and human error. Besides, there is also a high risk of compromised and
inaccurate data entries caused by personal biases and friend favors that can potentially alter the inferences
and results and so, lose the efficacy and portability of the data analysis and results. By using smart and
automated tools to collect the data, it makes it convenient to focus on other factors and parameters while the
tool provides up to date and accurate data (Mitrefinch.ca, 2016).

Since it is the aim to collect data at the same conditions each time, it is important to collect the data step for
step. The process of collecting the data consists of three steps and will be explained below in detail.

Search on the organizations name
To collect the amount of Followers and the amount of Visitors the tool Google Analytics can be used. For the
other metrics Share of Voice, Sentiment and Reach, it is necessary to search for the organizations name in the
tool Mention. Using the name of the organization in the tool will provide the necessary big social data that are
available to collect and download.

Setting the time interval
Set a filter for the chosen time period.

Setting the data type
A data file needs to be chosen. Excel or CSV are the very common types of data files available to store and
manage the data.

Filtering the data

When the data is collected with the tools, it should be exported into excel formats in order to manually filter
the data for noise and only obtain the data that should be used for analyses. Noise in the data collected can
refer to measurement error or to background data. Measurement error is the difference between a measured
value of a quantity and its true value. In statistics, an error is not a "mistake" (Dodge, 2003). Background data
are something other than what you are trying to measure. This can be unlabeled data or data that that is not
useful to the phenomenon that one wants to monitor. It can also be the case that the data is labeled as positive
or negative when it is neutral due to errors in the data collection tool. Therefore the conversations should be
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read by the observers and double-checked to see if the tool correctly labels the conversation. When not, the
observer needs to manually adapt the conversation to its correct sentiment.

Since most of the data collection tools collect data that is not useful for our analyses, this data should be
filtered out (Phillips, 2017). One useful method for validating the accuracy and effectiveness of a data cleaning
technique is to carry out a manual surveillance of the data (Xiong et al., 2006). When the data is collected and
exported into excel, the data measurement error and background data should be detected and filtered out by
deleting it from the excel file.

Merge the data files

When the necessary data is collected from the tools, exported into excel and the noise is filtered, the
remaining data will be converted into the standard excel sheet where all the data comes together into rows
and columns (see appendix C for the standard excel file). Where the rows represent the numeric value
belonging to each metric and the columns represent the name of the metrics. When the data is stored it can
easily be managed by adding new data to the file collected from the tools. By merging the data together into
one large file, the analysis can be carried out relatively easily.

Setting the Scale

Setting scales is necessary in order to overcome the problem that certain metrics have a bigger influence in
calculating the OR-index due to their large data number. Therefore it has been decided to set scales. A scale
has been chosen that varies from 1 till 10. For the metrics conversation volume, positive reach, neutral reach,
share of voice and followers 1 refers to the lowest data number/best scale number, and 10 refer to the highest
data number/worst scale number. In case of negative sentiment reach, 1 refers to the best scale number and
10 refer to the worst scale numbers. This is the case because when more people are reached with negative
conversations, the lower the reputation will be, therefore the higher the scale number and the lower the OR-
index score. To set the scales for each metric the merged data file need to be used. This process is described in
the next chapter.

Calculating the OR-index

When the data is collected and merged into 1 file, the OR-index will be calculated by using the formula in the
last column of the standard excel file where the data is merged and stored. For each day the OR-index is
calculated. As discussed in 2.2.5 a formula is developed consisting of metric weightings and scale numbers to
calculate the online reputation index. The OR-index formula was developed as follows:

INDEXscore= (FOLLOWER=0,1*scaleNMBR) + (SOV=0,1*scaleNMBR) + (VISITOR=0,1* scaleNMBR) -
(REACHNEG=0,5* scaleNMBR) + (REACHNEU=0,3* scaleNMBR) + (REACHPOS=0,4* scaleNMBR) +
(CONVOL=0,2*scaleNMBR).

For the formula to be reliable in measuring the online reputation it should be regularly evaluated. The idea is to
evaluate the formula once in six months with the reputation scan of Van Riel. It is possible that the evaluation
shows that the OR-index measurement method is not the same with the method of Van Riel, this can be
caused by a change in the conditions of certain social media websites. Social media websites can choose to
change their conditions, for example to not show the negative conversations concerning a topic. Whenever this
is the case, then the consequences for the index should be determined.

Visualizing the OR-index
When the OR-index is calculated the next step is to visualize the index number with a suitable tool to identify
possible patterns. Visualization is a general term that describes any effort to help people understand the
significance of data by placing it in a visual context. Patterns, trends and correlations can be exposed and
recognized easier with data visualization software (Rouse, 2012). In this study the tool Tableau Software is used
for visualization of the index.

Analyzing the OR-patterns
After visualizing the index into a graph, possible patterns can be recognized. By looking at the possible OR-
patterns from chapter 2 and compare these to the patterns resulting from visualization, a suited pattern can be
chosen. In total four possible OR patterns could occur.
* Crossover pattern
*  Explosive OR
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* Increased or Decreased pattern OR
*  OR Correlation Pattern

Conducting context analyses

To give more explanation to discovered patterns, context analyses can be conducted to give a statement of the
measured OR-index. Context around conversations of the EIT Digital can be further investigated to give more
insights into why there is for example a sudden increase or decrease in the OR-index. By looking at the context
of conversations, the potential cause of the existing OR-pattern can be identified.

Conclusion

In the first section of this chapter the goal of the method is described. The second section described the
expected returns of the method and in section three it is discussed how the method for OR index is developed.
This method consists of 10 steps. The steps developed are briefly summarized below.

* Determine sample dataset and time interval
*  Determine collection needs

* Collecting the data

*  Filter the data

* Merge the data

* Setting the scale

*  Calculating the OR index

*  Visualizing the OR index

* Analyzing the OR patterns

*  Conducting context analyses

3.4. Meeting the requirements

This section strives to explore to what extent the index method meets the requirements.

Several requirements were described in chapter two that were necessary in order to develop the index
method. Now that the index is developed, the method in terms of meeting the requirements will be
investigated.

R1: The first requirement is concerned with using big data and big social data as input for the index. Since these
are the data sources that form the input for the index, the definitions of these concepts should be mentioned
in one of the steps. The concepts big social data and big data are both mentioned in the second step, which is
concerned with the data that is needed.

R2: Defining the online reputation in the method is the second requirement and is mentioned in the goal
section. It is very important to broadly define the concept online reputation since the OR-index is all about
measuring the online reputation.

R3: The third requirement is to use different metrics that measure online reputation. This requirement is
mentioned in Step 2 and step 3. Both steps give information on what the metrics are for measuring the online

reputation. In step 3 the tools needed for each metric is also mentioned.

R4: Set a decision to fix the index is the fourth requirements and is mentioned in the seventh step of the
method. This step is about calculating the index and therefore the formula of the index is mentioned.

R5: The last requirement was identifying the possible OR-patterns in order to give more insights into what is
happening with the index. The possible patterns have been mentioned in step 9.
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3.5. Practicality, Reliability and Validity
This section aims to provide a reflection of the practicality, reliability and validity of the developed OR-index
method.

3.5.1. Practicality

Practicality can be assessed after the method has been tested and conducted on the case study; The EIT Digital.
Assessing practicality is done based on looking at the arising difficulties and ambiguities when conducting the
method. When difficulties or ambiguities arise, then they can be treated or filtered out of the method in order
for the developed index method to be practical.

3.5.2. Reliability

For the index to be reliable it has been suggested that the data collection measurement instrument must be
reliable. The method to test for this reliability is the Kappa Value. By looking at the data collected for each
metric from two observers with the same instrument, the Kappa Value can be conducted.

To assess the Kappa value for the instrument Google Analytics (which collects the data followers and visitors),
the tool must be used by two observers at the same time. Collect this data and look at the results to assess the
Kappa Value and eventually the reliability of the data collection instrument.

Assessing the reliability of the instrument Mention (which collects the data Sentiment, Reach, Conversation
volume and Share of voice) must also be done in the same way. Collect the data with the tool by using it with
two observers at the same time. Look at the results and conduct the Kappa value.

For both instruments a minimum Kappa Value of >0,7 must be assessed in order to ensure reliability.

3.5.3. Validity

In chapter two, five methods have been discussed that can be used to assess the validity of the index. In this
study only one method is applicable, which is the construct validity.

To assess construct validity the Lawshe method is used. This method looks at the essentialness of the metrics
selected in order to measure the construct online reputation. Experts need to be asked for their opinion to rate
the essentialness of the metrics that measure online reputation. A minimum of 5 experts is needed to assess
construct validity. A letter is created in which experts are asked on their co-operation to rate each metric
separately in measuring online reputation. With all the opinions, the Lawshe method can be conducted for
each metric. In case when 5 experts give their opinion, a minimum value of >0,99 on each metric is needed to
ensure construct validity.
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4. Results OR-index of the EIT Digital

The previous chapter described the development of the OR index method based on the requirements. This
chapter consists of a two-step approach. First it will discuss how the method was put into practice and second,
the chapter discusses to what extent the index is successful, based on testing the index on reliability and
validity. The purpose of this research was firstly to conduct a formative evaluation of the developed method.
Secondly, the method could actually be applied in practice. For this purpose, the method was performed on
the EIT Digital. The goal of this chapter is to give answers on the two formulated sub questions.

S-RQ 3: What is the OR-index of the EIT Digital?
S-RQ 4:What is the reliability and validity of the OR-index?

The chapter begins with giving information on the EIT, which is the case study in this research. Hereafter the
goal & expected results are described. Then the method is put into practice and the results from each step of
the method are described. At last, it is explored to what extent the OR-index is reliable and valid by making use
of the Kappa Value and the Lawshe method, described in chapter 2.

4.1. EIT

The aim of this study is to develop an online reputation index method. The method is conducted on a case
study: The EIT Digital and so more information is provided on what it is, and what the goals of the EIT are. The
EIT stands for European Institute of Innovation & Technology and is created in 2008 to foster innovation and
entrepreneurship around Europe. The goal of the EIT is to first bring together higher education academies,
research laboratories and organizations to build dynamic cross-border partnerships. Secondly, the EIT strives to
bring together knowledge and innovation societies that make innovative products and services, create new
organizations, and coach a new generation of entrepreneurs (European Institute of Innovation & Technology
(EIT), 2017). Since the EIT Digital is used as a case study in this research, data needs to be collected around this
context. Some big (social) data collected through metrics (Followers and Visitors) is not available for open
download and so the EIT Digital co-operated in this data collection process by collecting and sending the big
(social) data.

4.2. Goal & Expected Results

The goal of the method was to give a daily online reputation index score by a simple dashboard. After
implementing the method on the case study it can be concluded that the method meets the goal. It gives an
overview of the online reputation index by a simple dashboard. It was expected that the method was practical
usable, reliable and valid. Results show that the method is practical and reliable but lacks in validity. In chapter
5 recommendations and alterations to the method are made in order for the index to be valid.

4.3. Steps

Determine sample dataset and time interval

* Datasample
Big (social) data around the context of the EIT Digital.

* Time interval
Time interval of 7 days: 29-03-2017 / 04-04-2017.
This because the data collection tool Mention, which is used for the metrics Sentiment, Reach,
Conversation Volume and Share of Voice does not provide accurate data older then the last 7 days
ago. So the time interval to collect the data is set on 7 days.

Determine collection needs
* Data needed
Followers, Visitors, Sentiment, Reach, Conversation volume and Share of voice

* Sources
o Followers: Facebook, Twitter, LinkedIn and YouTube.
o Visitors: EITdigital.eu.
o Sentiment: Twitter, YouTube, Instagram, Blogs Forums, online news sites and web.
o Share of voice: Twitter, YouTube, Instagram, Blogs Forums, online news sites and web.
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o Conversation volume: Twitter, YouTube, Instagram, Blogs Forums, online news sites and web
o Reach: Twitter, YouTube, Instagram, Blogs Forums, online news sites and web.

Collecting the data

Choose organizations name

The first step is to insert the organizations name. EIT Digital is used as the search term in the tool
Mention for the metrics Sentiment, Conversation Volume and Reach. For the metric Share of Voice the
EIT Digital is used as search term in the tool Mention, and Warwick Business School and ESCP Europe
are also used as search terms. For the metric Followers and Visitors the data is collected from the tool
Google Analytics and there is no need to search for the organizations name

Time interval

The time interval is derived on the bases of the prior determination of the time interval, which is 29-
03-27/04-04-17.

Download options.

Excel files are used as download option because these files are accessible for the visualization program
Tableau that is used in the later step.

Tools used

The data from the metrics Sentiment, Conversation Volume and Reach is downloaded from the tool
Mention into an excel format, the metric data from Followers and Visitors is collected through Google
Analytics and downloaded into an excel file. The data from the metric Share of Voice is collected from
Mention and downloaded into a PDF file and manually inserted into the standard excel file. For a short
overview of how the excel file looks like after the data Sentiment, Reach and Conversation Volume is
collected with the tool Mention can be seen appendix D.

Filtering the data

Filtering for metrics: Followers & Visitors

As discussed in the previous step, the collected data Followers and Visitors is downloaded with Google
Analytics and exported into an excel file. The data is then manually inserted into the standard excel
file. Therefore for these metrics, no filtering is necessary.

Filtering for metric: Share of Voice

A PDF file is downloaded that shows the data numbers for the set time interval of this metric. This
data is then also manually inserted into the standard excel file. This data cannot be filtered.

Filtering for metrics: Sentiment, Reach & Conversation volume

For the collected data from the tool Mention of the metrics Reach, Sentiment and Conversation
Volume, filtering is necessary. The data is downloaded into an excel file. The excel file consists of 19
columns and within this file, much background data exists that is not necessary in calculating the OR-
index. Hence, this data is filtered out by deleting it from the excel file resulting in only 4 columns
(description, published at, tone and cumulative reach). For an example of the remaining filtered file
see appendix E. Besides this, the sentiment of each conversation is being investigated to be sure if the
right sentiment is given to each conversation. The remaining 4 columns are necessary in order to
calculate the reach, sentiment and conversation volume. The published at column is necessary to
calculate the conversation volume, the tone is necessary to identify the sentiment of conversations,
and the cumulative reach is necessary to calculate the reach.

Merge the data

Splitting the data file
Before merging the filtered data that consists of the metrics sentiment, reach and conversation
volume file into the standard excel file, the data is split up into 7 tabs, referring to 7 separate days. By
doing this, calculation of the metrics for each day is easier which is necessary before merging the data
into the standard excel file. For each day a separate tab is created that represents the data.
Calculating the metrics
o Reach & Sentiment: As discussed, the metrics reach and sentiment are combined together, so
therefore must also be calculated together. To calculate the reach of conversations for each
day, a filter is set on the tone column. The reach of positive, neutral and negative
conversations is calculated by a formula SUM, which sums up the reach of the conversations
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by separating them in tone. When these two metrics are calculated for the last 7 days, the
other metric, conversation volume, can be calculated.
o Conversations Volume: To calculate the conversation volume, the left side of excel file is
used, which shows a number. When this number stops, it means that the amount of
conversations has ended which refer to the amount conversations. These data numbers can
now be inserted manually into the standard excel file. After the merging process, the
standard excel file is completed.

Setting Scales
*  Maximum data number

In order to overcome the problem that certain metrics have a bigger influence in determining the OR-
index, a solution is made to use scales for the metrics. To use scales, the standard excel file is used
where all the data that has been collected and filtered is now available in 1 file. The scales are created
by first looking at the maximum data number within the time interval of 7 days for each metric. This
number is rounded to a simple number. This is done in order to easily calculate the scales.

* Creation of scales

With the rounded maximum number of each metric, the scale for each metric is created. See image
22. The scale works as follows; when the amount of visitors on 29-03-27 is for example 435, the scale
number for that day is 5. This scale number is then multiplied with the metric weighting of that metric.

Scale Followers Visistors ~ S.0.V Neu.S.R Pos.S.R Neg.S.R Con.Vol
18,000 - 16,200 1000 - 900 100 - 90 2min-1,8min 2min-1,8min 1000-900 150-135
16,199 - 14,400 899 -800 89 - 80 1,799,999 - 1,6 min 1,799,999 - 1,6 min 899-800 134-120
14,399 - 12,600 799-700 79-70 1,599,999 - 1,4 min 1,599,999 - 1,4 min 799-700 119-105

7 12,599 - 10,800 699 -600 69 -60 1,399,999 -1,2min 1,399,999 - 1,2 min 699-600 104 - 90
6 10,799 -9000 599-500 59-50 1,199,999 - 1 min 1,199,999 - 1 min 599-500 89-75
5 8999 -7200 499-400 49-40 999,999 - 800,000 999,999 - 800,000 499-400 74 - 60
7199-5400 399-300 39-30 799,999 - 600,000 799,999 - 600,000 399-300 59-45
5399-3600 299-200 29-20 599,999 - 400,000 599,999 - 400,000 299-200 44 - 30
3599-1800 199-100 19-10. 399,999 - 200,000 399,999 - 200,000 199-100 29-15

1799 -0 99-0 9-0 199,999 -0 199,999 - 0 99-0 14-0

Calculating the OR-index

Image 22. Scale Table

The developed scale needs to be used in order to calculate the OR-index. As known, the OR-index consists of a
formula. This formula is visible in the last column of the standard excel file. The OR-index is calculated by
multiplying the metric weightings by their scale number. This process is repeated for every metric each day
resulting in an OR-index for the EIT Digital for the days 29-03-17 till 04-04-17.

Day Followers Visitors S.oV Neu.S.R S.R Neg.S.R  Con.Vol OR-index

29-03-17 16943 910 92,7 166205 71572 0 38 3,8
ScaleNumb

30-03-17 16960 751 82,6 289521 266312 0 71 4,6
ScaleNumb 5

31-03-17 16975 646 84,8 1919217 1874023 0 140 11,1
ScaleNumb

01-04-17 17002 245 60,5 470239 75033 0 23 3,2
ScaleNumb 7

02-04-17 17013 263 57,1 220985 3134 0 18 2,8
ScaleNumb 6

03-04-17 17020 685 75,4 1447936 653110 0 96 6,4
ScaleNumb 7

04-04-17 17035 670 71,2 1426677 1111847 0 120 8,6
ScaleNumb 7 6

Image 23. OR-index of the EIT Digital from 29-03-17 till 04-04-17
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The OR index consists of a dashboard that shows how the online reputation develops itself daily. It has been
stated that the software used for this process is Tableau, but due to download limitations Excel is used instead
of Tableau. With the use of Excel a dashboard is created. Within the dashboard several things are visible. First
the OR index score from 29-03-17/04-04-17 is visualized with score labels. Secondly, the separate metrics are
visualized against the same time interval to identify the underlying OR pattern and thirdly, a small info graphic
is created in which is stated what metrics caused the OR index to follow the pattern visualized in the dashboard
(left image), what OR patterns occur in the OR index score (middle image) and what the cause was for the
explosive increase in the OR index score on 31-03-17 (right image).

OR index Dashboard

OR Index Score
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Conversation volume
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Figure 24. OR-index Dashboard
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Analyzing the OR pattern

As can be seen in the dashboard there is an explosive increase since the pattern is gouging in the growth
direction where it was already going to, resulting in an explosive OR-pattern. It can also be the case that a
crossover pattern exists, meaning certain metric(s) have such a strong influence that the OR-index takes over
the form of the underlying metrics, making the OR-pattern a crossover pattern. To judge this, the OR-index is
plotted against the individual metrics. The Positive Sentiment Reach, Neutral Sentiment Reach and the
Conversation Volume, follow almost the same pattern as the OR-index. This is due to the broad range (high
increase and sudden decrease) in data numbers within these metrics in the same days as of the OR-pattern,
see image 22. Another cause can be that these three metrics have the highest weighting in forming the OR-
index and so have the potential to influence the OR-index more then the other metrics or that the other
metrics are very just very weak. However, it can be stated that the OR-index is an explosive and crossover
pattern.

Conducting context analyses

To provide more insights into why there is an explosive pattern, first the context around the neutral and
positive conversations with the biggest reach on 31 March are broader investigated. It has been chosen to not
take into account the metric amount of conversations, because this metric does not provide any information
on identifying the subject that caused the explosive increase.

In total there are 141 conversations on 31-03-17. All 141 conversations are created on Twitter. 5 of the 141
conversations stand out because they have a very high reach number, which is above the 100,000. 3 of the 5
conversations consist of the same context and are about the Startup Europe that comes to Sillicon Valley which
is an event co-organized by the EIT-digital. These 3 conversations are created by three different
people/organizations. 1 is created by the EIT digital itself, the other is created by SEP (Startup Europe
Partnerships) and the last one created by Edna Ayme, the communication director of the EIT Digital.

The other 2 conversations differ in context. One is about a new job opening at the EIT House as office manager
and is created by the EIT Digital and the other conversation is about the EIT Digital Accelerator, which is
created by BigDataOpines.

Besides the five conversations with the highest reach, an analysis of the context of the other conversations is
also important. This because the five conversations with the highest reach only have a total reach of ca.
650.000 where the total reach of conversations on 31-3-17 is ca. 2 million. Hence a big gap of 1,3 million exist,
which can be the cause of 20 other conversations with a high reach with an unidentified context. Therefore an
analysis of the remaining conversations is also important to identify the real cause of the increase.

38 of the remaining 136 conversations are about the Startup Europe that comes to Sillicon Valley and the reach
of these conversations is 333,981. The total the reach of conversation (plus the 3 conversations that stand out
with) about the Startup Europe is 762,627. 48 of the remaining 136 conversations are about the EIT Digital
Accelerator. The reach of these conversations is 389,679. The total reach of conversations in this context with
the 1 conversation that stand out is 524,695. 4 of the remaining conversations are about the job openings at
the EIT Digital or about a review from a person that has a job at the EIT Digital. The reach of these
conversations with the conversation that stand out is in total 197,958. The rest of the remaining conversations
consist of different subjects and have a low reach.

Overall the reach of conversations about Startup Europe comes to Sillicon Valley and reach of conversations
about EIT Digital accelerator are the main cause of the sudden increase of the OR-index from 30 to 31 March
2017. It stands out that the EIT Digital creates most of the conversations itself and conversation by other
people are very low, this can be due to their focus on b2b.

The cause of the decrease from 31 March to 1 April is due to the drop in the reach of positive and neutral
conversations and due to the decrease of the amount of visitors on the corporate website. Because the first of
April falls within the weekend, the amount of conversations started by the EIT Digital and conversations by
other people are less then during the week, which can be the cause of the decrease.
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4.4. Conditions of the OR-index

In order for the developed OR-index to be quality acceptable it is tested against the two validity and reliability
methods. In chapter 2, 6 methods have been discussed regarding reliability and validity that indicates the
conditions in order for the index to be quality acceptable. The methods applicable in this study is the kappa-
value, this method contributes to the reliability of the data collection measurement tool and the Lawshe
method, which looks at the essentialness of the metrics in terms of measuring the construct online reputation
and is related to testing the content validity.

4.4.1. Reliability

To test the reliability of the data collection measurement tools, two observers have been selected to collect the
required data with the tool needed for that data to be collected. The required data that the observers need to
collect are the amount of followers, visitors, conversation volume, share of voice, reach and sentiment. After
the two observers collected the required data with the assigned tools, the kappa test was conducted to see if
the data collection measurement tool is reliable. The Kappa Value is conducted 2 times, since two tools have
been used to collect the data. From the output of the data collection measurement instrument Google
Analytics (used to collect the data of the amount of followers and visitors) an inter-reliability test of k = 1.00
was emerged. For the tool Mention (used to collect the share of voice, reach, sentiment and conversation
volume) the same value of k = 1.00 was emerged. These outcomes are sufficient to make the data collection
measurement tools reliable, and therefore making the OR-index reliable.

4.4.2. Validity

For the OR-index to be quality acceptable, validity should be ensured. As discussed in chapter 2, 5 types of
validity categories exists; construct validity, content validity, criterion validity, generalizability and
transparency. It has been assumed that construct validity could be ensured due to the extensive literature and
that criterion validity, generalizability and transparency could not be ensured. More information on why it was
not possible ensure these validity categories is described in chapter 5. The only option left to test validity was
the Lawshe method. This method has been conducted to assess and hopefully ensure content validity of the
index.

Measuring content validity based on assessing the judgments of experts in the area to give their opinion on the
essentialness of an item in measuring the construct is also known as the Lawshe method.

To select the experts, the search term of online reputation expert on Google has been filled in and searched for
that resulted in a selection of 15 experts. Hereafter a letter has been made in which the experts are asked to
rate the metrics based on the essentialness on measuring the construct online reputation (see appendix F for
the letter and appendix G for a list of the experts contacted).

From the 15 selected experts, only 5 responded. All 5 of them responded that the metric sentiment is essential
in measuring the online reputation. The responses on the rest of the metrics differ from each expert. Expert 1
answered that only the sentiment is important in measuring online reputation and that the rest of the metrics
are only essential when one wants to measure the influence/trust. This statement is partly in line with the
statement from Expert 2, which responded that the sentiment is essential in measuring the online reputation
of an organization but the rest of the metrics are also KPI’s to take into consideration in measuring the online
reputation so they are useful but not essential. Expert 3 responded that all the metrics are essential and can be
measured, this expert is the only one who judged all the metrics selected as essential. Expert 4 judged that the
sentiment is the essential metric in measuring the online reputation but he did not have the knowledge to
judge the other metrics. The last expert claimed that sentiment was very essential in measuring one’s online
reputation and that the rest of the metrics could also essential but less important then the metric sentiment.

With the statements from the experts the Lawshe method can be conducted. In order for a metric to have
content validity, the minimum value of the CVR should be 0,99. The CVR is calculated by the following formula:
CVR= (NE-N/2)/(N/2). For each metric the CVR is calculated which should results in a value of 0,99 or higher.
Sentiment: 5 experts agreed upon the essentialness of the metric in measuring online reputation. In total there
were 5 experts, resulting in a CVR value of =(5-5/2)/(5/2)= 1,00. This value is above 0,99 therefore content
validity of the metric sentiment is established. For the remaining metrics only 2 expert answered that they are
essential which result in a CVR value of =(2-5/2)/(5/2)=-0,2 As can be seen the value is far below the required
value of 0,99, which means that the metrics followers, visitors, share of voice, reach and conversation volume
do not have content validity.
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4.5. Analyses practical usability

With the development of a new method it is important to see whether this method can be easily applied in the
field or that there are specific attention points in its implementation. For this reason, the fifth sub question was
formulated ‘What is the practical usability of the OR-Index?’ When answering this question, consideration was
given to possible issues, concerns and concessions that had to be made in order to bring the index into
practice.

Determining the data sample and time interval

Determining the data sample is not a difficult task. The researcher can determine for example what they want
to include or exclude in the dataset. However, the choice of the time interval is an important element. The time
interval must be chosen wisely so that the results can actually say something significant over the analyzed data.
In principle analyses over a longer period of time are more significant then over a shorter time interval, since
outliers can influence a short time interval. The outcomes will be more reliable when more data is being
collected over a longer period of time.

Filtering the data

It has been decided to choose as much languages as possible in collecting the metrics amount of conversations,
sentiment and reach from the tool Mention. This resulted in a max of 10 languages. This decision has been
made in order to calculate the most representative online reputation and so not leaving any possible important
messages behind. This choice causes a problem when filtering the data for the conversations and the belonging
sentiment. In order to correct for potential errors, the researches must be able to read all the conversations in
the 10 languages, which was not possible. The researcher was only able to read English and Dutch
conversations. Using a translator could be a solution but translators do not translate all the conversations the
correct way, making it not reliable to use a translator. Therefore it is suggested for the future to limit the
languages into the languages that the researchers can read.

Merging the data files

The process of merging the filtered data excel file from Mention with the standard excel file was not very
practical and useful. The filtered data file consisted of long rows with data about the amount of conversations,
sentiment and reach. In order to merge these two data files, sub tabs needed to be created to accurately have
insights into the data of each day and the metrics needed to be calculated with a SUM and filter. Conducting
this step was very devious. For the future, the possibility of a formula is suggested that easily can calculate the
necessary data without creating sub tabs and filters.

Calculating the OR index

A formula has been prepared to calculate the OR-index. It should first of all be noted that the formula has
distinguished in the weightings of the various OR Metric. This means that the metrics are not equally
important. It is of course possible that there are other (unexamined) metrics that have not yet been designated
as an OR metric in this research. Other metrics that could be added to the OR index are the number of
followers that the relevant author has that produced the conversation, or the number of comments there were
on messages (Vollenbroek, Vries & Constantinides, 2012). This ensures a more accurate OR index. Moreover,
out of the Lawshe test, 5 of the 6 metrics do not have content validity and so omitting these metrics from the
OR index could be a possibility.

Conducting context analyses

The context analysis demands a lot of manual work. First, all the data in the excel file must be analyzed before
it is possible to say something sensible about why a particular phenomenon occurs in the OR index. This
process is time consuming. The analysis is, however, necessary because this information can provide insights
for the organization into why a there is for example an increase or decrease in the OR index or why a specific
other pattern occurs at that time.

Conclusion

The goal of this chapter was answer to two sub questions by exploring the OR-index results of the EIT Digital
and identifying how reliable and valid the OR-index is. Out of the results an explosive and crossover pattern
occurred. The crossover pattern occurred since certain metrics had such a strong influence that the OR pattern
took over this pattern. Besides, the explosive pattern occurred due to a abrupt increase in the OR pattern from
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30 to 31 march. This was caused by the high reach amount of neutral conversations on the subject Sillicon
Valley. For the OR-index to be quality acceptable, the reliability and validity needed to be ensured. In terms of
reliability, it has been checked if 2 observers collected the same data with the same tool at the same time
which resulted in a Kappa value of k=1,00 for both tools, meaning the tools can be considered as reliable and
therefore reliability of the OR-index is ensured.

To test validity, the CVR value is conducted which looks at the opinions of experts in terms of the essentialness
of the metrics selected for measuring the construct online reputation. The Lawshe method has been used and
it resulted in a CVR value of 0,99 for the metric Sentiment, and a CVR value of -0,2 for the other metrics.
Besides the content validity, construct validity is assumed and criterion validity, generalizability and
transparency could not be ensured which is more explained in detail in chapter 6.

Overall, it can be stated that the OR-index is partly quality acceptable since it meets the condition of reliability
and construct validity but does not meet the condition of content validity. Moreover, generalizability and
transparency could not be ensured. In the chapter 5 alterations are made for the method in order for the index
to have content validity and be quality acceptable.
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5. Conclusion

In this study an online reputation index was developed. The developed OR-index method was tested on the EIT
Digital. However, the developed and used research method is not specific to the EIT Digital and can therefore
be applied in other organizations. In this chapter the most important results will be summarized. First of all, the
sub questions will be answered briefly and explained (§ 5.1). Next, any changes to the method will be discussed
(85.2). Finally, an answer is given to the research question (§ 5.3).

5.1. Sub questions

In order to answer the main research question, the five sub questions will first be answered. During this report,
the various sub questions have already been answered and discussed. The answers to these questions will be
explained briefly here.

The first sub question formulated was ‘What are the metrics of Online Reputation?’ The focus of the study was
to develop an online reputation index and so metrics are selected that measure this construct. First the
concept of metrics has been defined. Next, the process of how metrics are selected is explained which
eventually resulted in selecting 6 metrics based upon several literature studies and examples of social media
monitoring tools. The metrics selected are: Followers, Visitors, Share of Voice, Conversation volume, Reach and
Sentiment. These metrics are categorized into three factors that each focus on different elements of measuring
online reputation: Activity, Engagement and Presence.

The second sub question was ‘What is an Online Reputation Index?’ The index was based on the knowledge
from the economic sector, where indexes such as the AEX already are being prepared for a long time to carry
out certain analyzes. Mostly, it tries to type patterns within these analyzes to explain for a particular
development. For the analysis of the OR-index, such patterns are also relevant. Which patterns can actually be
defined from the Online Reputation Index? Based on the economic analyzes, 4 possible patterns were
presented in this study, the Crossover, Explosive OR-, Increased or Decreased OR- and the OR-Correlation
pattern. For the development of the OR-index, the foundation of a formula with weightings is used from the
AEX. So an online reputation index in this study consists of a formula where each metric has their own
weighting based on their importance on forming the online reputation multiplied by a scale number.

The outcome of the third sub question ‘What is the OR-index of the EIT Digital?’ was recently discussed in
chapter four. With the information of the two-sub question and other literature review an OR-index method
has been developed. Before establishing the OR-index, a handbook has been made that shows in detail how to
conduct each step (that are part of the developed method) in order to establish the OR-index the correct way.
With the use of the handbook the OR-index can be conducted for the EIT Digital. It has been chosen to
calculate the OR-index for a time interval of 7 days starting at 29-03-17 till 04-04-17. Within this time interval
the OR-index is calculated and visualized, which resulted in an explosive/crossover pattern. An explosive
increase is visible from 30 to 31 march, followed up by a decrease. The cause of this increase is the high reach
of neutral conversations that are about the Startup Europe that comes to Sillicon Valley. The decrease is caused
by the decrease in the amount and reach of conversations.

The fourth sub question ‘What is the validity and reliability of the OR-index?’ was also answered in the fourth
chapter. It has been discussed that in order for the index to be quality acceptable, validity and reliability needs
to be ensured by testing it with methods. In total 5 methods have been discussed to asses the validity of the
index, but only 1 method was applicable in this research which was the Lawshe method. This method is
focused on the content validity and looks at the agreement among experts in terms of how essential a metric
is. Out of the results from the Lawshe method a value of 0,99 for the metric Sentiment and a value of -0,02 for
the remaining metrics is established. Besides assessing the content validity, the reliability of the data collection
measurement tool has also been assessed. The method applicable is the Kappa value. This method looked at
the results from the data collected by two observers of both tool. From the conduction, a kappa value of 1,00 is
realized, referring to a perfect agreement between the two observers and so the two tools are considered as
reliable.

The remaining sub question will be discussed in the following sections.
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5.2. Adapted method

The last sub question is formulated as ‘Which adjustments must be introduced for the method?’ With the
results from the Lawshe and Kappa test and the answers form the sub question on practical usability, this
guestion can be answered. On the basis of this, adjustments are made in order for the index method to be
quality acceptable and optimized to be practical usable.

An adaption could be made to the OR formula. A possible solution is to omit the metrics that are judged by the
experts as not essential and to add more metrics to the formula in order to still obtain the most accurate
representation of online reputation. By doing this, the content validity is ensured. However, with an
adjustment of the formula, the reliability and validity of the added metrics should be re-examined. The
following adaptation to the formula could be implemented:

INDEXscore= (Amount of Negative Conversations* scaleNMBR) + (Amount of Neutral Conversations *
scaleNMBR) + (Amount of Positive Conversations * scaleNMBR) + (Amount of FollowersOFAuthor *
scaleNMBR) + (Amount of MessageReaction * scaleNMBR).

As mentioned earlier, several metrics may be omitted to the calculation to make the OR index valid and other
metrics can be added to make the index richer in score. For example, the number of followers that the author
in question has that created the conversation, or the number of comments that appears on such message can
be taken into account in the calculation of the Index score. Nevertheless, with each form addition, the
weighting of these metrics should be re-considered throughout the formula and the validity and reliability of
the metrics needs to be investigated. It is unlikely that the added metrics will have an equally high weighting
within the OR index. Additional research must be carried out for this purpose.

This could be concrete method adjustment based on this research. Concrete suggestions and
recommendations on follow-up studies will be discussed in section 6.2.

5.3. Research Question

This section will answer the research question as presented at the beginning of this report. Since the purpose
of this research was to develop an Online Reputation Index, it was important to know what the requirements
were for developing the index and how valid, reliable and practically useful the index was. Therefore, the
following research question was formulated “What is a practical, valid and reliable Online Reputation index
method for the Higher Education Network?”

Based on literature and examples of social media monitoring tools, metrics were selected for measuring and
determining the online reputation. Using this literature and examples, a methodology was drawn up that had
to make it possible to calculate the Online Reputation by using an Index. Another aspect that was important in
conducting this research was the way in which validity and reliability could be ensured in order for the OR index
to be quality acceptable. An important step was to see if the data collection measurement tool realized a
sufficient Kappa value and if the metrics selected in the index exceeded the minimal value of the Lawshe
method. (Boeije, 2008; DeVellis, 2003). The Kappa Value was higher then the minimum value but the Lawshe
value was for 5 metrics lower then required. Alterations have been made in the method in section 5.3 resulting
in a quality acceptable online reputation index.

The research method was finally assessed for practical usefulness. It is a method that can be applied directly in
practice however some steps are devious and suggestions have been made to overcome these problems such
as applying only the languages in which the researcher speaks, and to use a formula to easily calculate the
metrics in the filtered data file. This research has laid the foundation for Online Reputation Research. Perhaps
other online metrics may also have specific effects on the OR index. This should be further investigated in the
future.
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6. Discussion & Recommendations

This chapter will discuss the research conducted. First of all, the limitations of the research will be discussed (§
6.1). Then, on the basis of the acquired knowledge about this research, concrete suggestions and
recommendations will be made for future research (§ 6.2).

6.1. Limitations

Research sources

In this research, two data collection tools have been used to collect the necessary big (social) data, which is the
used as input in this research on developing an online reputation index method for the EIT Digital. One of the
tools is Mention. This tool has been used to collect data of the metric amount of conversations, sentiment and
reach. It was suggested in chapter 2 to conduct data triangulation for this tool to ensure generalizability.
However data triangulation in this process was not possible since automated data collection tools have
different sources to which they collect data therefore whenever two tools are compared in the data they
collect the results will never be the same. By only using one tool it is not clear whether all relevant sources are
taken into account, which limits the reliability of the data collection tool.

Toolings

When using toolings to carry out scientific calculations, it is often also useful to know what the underlying
algorithm is doing with the data. Unfortunately, it is often not possible to access this kind of information, as
there is a commercial importance associated with the use of these toolings. If it is not possible to see the
source code, it is in any case important to indicate whether the underlying function of the researcher is known
and what version has been worked out. There is nothing wrong with the use of toolings, as long as it is known
whether changes have been made recently in the tooling. This benefits the reliability and validity of the
research. In this research, the toolings Mention and Google Analytics were used. For neither one of the toolings
the version number or underlying algorithm was known and so it is possible that not all the data is collected
with the tools. Therefore making the tools limited in reliability and transparency.

Data collection availability

Another limitation was the data collection availability of the tool Mention. As discussed, data collection
availability was an important aspect in assessing criterion validity. To assess criterion validity, data needs to be
available for a long time period, (1 year) so results can be compared from the OR-index and a well known other
online reputation measurement tool. Mention only offered to collect accurate data no longer then 7 days ago,
making it not possible for this research to assess criterion validity.

6.2. Recommendations
This study focused on the development and implementation of an Online Reputation Index. Based on the
results of this research, the following recommendations are made for future research.

Extension Online reputation Metrics

This research attempted to lay the foundation for an online reputation research, where different metrics were
selected for the input of measuring the online reputation. Perhaps other online reputation metrics can also be
taken into account as input for the online reputation index. For example, it could be considered to what extent
the number of followers of the author that created the conversation, the number of message responses, or
other similar online reputation metrics are involved in the final reputation assessment. Besides the extension
of possible metrics, more research could be conducted on the 5 metrics that now are below the minimum
Lawshe value. It is possible that whenever more experts are asked for their opinion on the metrics, the content
validity of these metrics can be ensured.

Adaption of weightings and formula

In this study the online reputation index is developed for higher education networks. But the index can also be
used in other organizations such as industrial organizations, on the condition that the weightings of the metrics
and the formula are adapted.

47



Practical Usable ‘Online Reputation Index’

Adaption of tooling

In this research the tool Mention and Google Analytics have been used. As discussed the tool Mention collects
accurate data that is available for download up till 7 days ago and so making it not possible to ensure criterion
validity. Besides this, the tool does not offer any visible algorithm resulting in a lack of transparency and the
sources automated data collection tools take into account differ for each tool, making data triangulation not
possible. These limitations lead to an absence of the reliability and validity of the data collection tool Mention.
A recommendation is to make use of another tool such as a sort of database that has the necessary big (social)
data stored online for a longer time interval. Whenever online stored databases are used, the sentiment for
each conversation must be established which can be done by programming languages. A possible programming
language could be Python or R. Both are powerful object-oriented programming languages. This alteration of
using an online stored database and a programming instrument could potentially ensure criterion validity,
generalizability and transparency of the OR-index.
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This handbook is made to give more explanation to the observers that conduct the method in this research to
assess the reliability and to potential users of the method. Explanation is given on how to conduct each of the
steps consisting of the OR-index method.

Step 1: Determine data sample and time interval
* Datasample
The data sample depends on the context to which the data needs to be collected. In this research the
method is conducted on the EIT Digital and so this is considered as the data sample.
* Set time interval

Set the time interval on 29-03-2017 till 04-04-2017. Between this time interval the data needed must
be collected.

Step 2: Determine data collection needs
e Data needed
Followers, Visitors, Share of Voice, Reach, Sentiment and Conversation Volume

Step 3: Collecting the data
* Usetools
To collect the needed data two tools are used.
o Google analytics: used to collect the amount of Followers and Visitors
o Mention: used collect the Share of Voice, Sentiment, Reach and Conversation Volume.
For each metric the process is described to collect the data.

Metric Followers

® Tool: Google analytics

Open your Google Analytics account.

Go to Social interaction menu

Click on plugins

Select Followers as the social action

Set the time interval on 29-03-17/04-04-17

Click on export

Select Excel as export file, file is automatically downloaded to your computer and visible
under downloads.

See Image 26 for an example of what the social interaction overview looks like.

O 0 0 o0 O O O

Social Interactions

= Acquisition Day Week Month

@ On-site Activities

~ Social Primary Dimension: SocalEntty SocialSource  Social Source and Action
Q | advanced |H @ |Z | T
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Data Hub Actiity
38.22%
Landing Pages L = S22
Trackbacks 2 20 12.74%
Conversions 3 10 6.37%
Plugins o e
Visitors Flow
8 5.10%
» Search Engine Optimization
6 5 3.18%
il Behavior 7 5 3.18%
I Conversions 5 34
9. W twit k 5 3.18

10 facebook : Gigya sh fications - Share Published 4 2.55%

Image 26: Example: Social interaction overview in Google Analytics (Developers Guide, 2017)
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Metric Visitors
o Open your Google Analytics account
Go to audience overview
Select: amount of users under the title ‘overview’
Set the time interval on 29-03-17/04-04-17
Click on export
Select Excel as export file, file is automatically downloaded to your computer and visible
under downloads
See image 27 for an example of the audience overview in Google Analytics.

o 0O O O O
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00:01: o 65.90% 75.85%
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O 32,100 190%

Image 27. Example: Audience overview in Google Analytics

Metric Sentiment, Reach and Conversation Volume
o Go to Mention.com
Make an account and login
Choose ‘Add alert’ at the left side of the site
Choose option ‘My company or product’
Fill in the name; EIT Digital and click on next step
Choose 10 languages to monitor: (English, Dutch, French, Spanish, Bulgarian, Italian, Chinese,
Swedish, Portuguese and Hungarian) and click submit
Click on Dashboard and go to listening Analysis.
Select the right time interval 29-03-17/04-04-17
o Select Excel as export file, file is automatically downloaded to your computer and visible
under downloads.

O O O O O

o O

Metric Share of voice
o Go to Mention.com
Log in to your account
Create 2 alerts of the main competitors
Click on ‘dashboard’
Go to ‘competitive analyses’
Select the time interval 29-03-17/04-04-17

o 0O O O O
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o Download the data to an PDF format (Excel is not possible), file is automatically downloaded
and visible under downloads

Step 4: Filtering the data
*  Filtering of Sentiment, Reach and Conversation volume
o Open the downloaded excel data file
o Keep the data under the columns: Tone, Published at, Cumulative reach and Description and
delete the rest.
o Divide the remaining data file into subtabs for each day (29-03/30-03/31-03/1-04/2-04/3-
04/4-04)
o Search for errors in the sentiment and correct the errors
*  Filtering of Follower, Visitors and Share of Voice
o Insert the downloaded excel data into the standard excel file (this is the final file where all the
data will be merged in and which is going to be used for analyses and visualization).

Step 5: Merge the data
* Calculation of data
o Conversation volume
= Look at the left sides of the sub excel files and see where data in the file stops. This
is the amount of conversations of that day.
= Insert this data number of each day in the standard excel file.

= Choose the first sub excel file; 29-03

= Setafilter on Tone

= Choose ‘neutral’ in the filter (amount of neutral conversations with the belonging
reach is now visible)

= Use the formula SUM to sum the reach up of the neutral conversations

= Insert this data number manually in the standard excel file.

= Repeat this process for each sub excel file and the other two sentiment types.

= Now the standard excel file is complete

Step 6: Setting scales
o Open the standard excel file
o Choose correct scale for each metric for each day (scales are set in chapter 4)
o Notate the scale number under each metric for each day in the standard excel file

Step 7: Calculating the OR-index
o Open the standard excel file
o Insert the developed formula in the last column of the file
o Delete the letters out of the formula and replace it with the scale number of each metric for
the time interval 29-03-17/04-04-17
o The OR-index score will now be visible for each day

Step 8: Visualizing the OR-index
o Goto tableau.com
Create a free account
Open Tableau Software
Connect to the standard excel file.
Go to worksheets
Drop the OR-index into the Rows, and Days into Columns. This will show a smooth
visualization of the OR-index. See the example below.

O 0 0 0 ©°
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Image 28. Example visualization process by Tableau

Step 9: Analyzing the OR-patterns
o Look at the four possible OR patterns

o Toinvestigate for a cross-over pattern: Separate the OR-index into the individual metrics
o Choose which pattern(s) exists

Step 10: Conducting context analyses
o Open the downloaded excel file of the metrics Sentiment, Reach and Conversation Volume
o Look at the context of each conversation around the day of an exponential increase or

decrease in the OR index (for example an increased pattern) in order to see what the
potential cause is.

Assessing Reliability & Validity

Reliability
As discussed in chapter 2, reliability must be assessed with the Kappa Value. In order to ensure reliability, the
Kappa Value must be at least 0,7. To calculate the reliability use the formula: k=Pr(a)-Pr(e)/ 1-Pr(e). In the
formula, Pr (a) stands for the chance of match, and Pr (e) for the chance you would expect based on
coincidence. Pr (e) can be calculated by looking at how often two observers would agree if they were to judge
randomly.
* Calculate Pr (a) & Pr (e):
o Open excel sheet Kappa Value (see image 29)
o Fill'in the observed data value for each metric column
o Calcualate Pr (a): Divide the amount of time the observers have the same results with the
total amount of metric columns that needed to be observed
o Calculate Pr (e): Divide the amount of times the observers do not have the same results with
the amount of metric columns that needed to be observed
o Calculate k= Pr(a)-Pr(e)/ 1-Pr(e).

Kappa Value Observer 2
Followers  Visitors Share of voice Converstion volume Reach Positive sentiment Neutral sentiment Negative sentiment
Followers
Visitors
Share of Voice
Converstion volume
Reach
Positive sentiment
Neutral sentiment
Negative sentiment

Observer 1

Image 29. Kappa Value excel file

Validity
Validity should be assessed with the Lawshe method. The formula for the Lawshe method is as follows;

CVR=(ne-N/2)/(N/2), where CVR= content validity ratio, ne= number of panelists indicating essential and
N=total number of panelists
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Open excel file Lawshe method (see image 30)

Fill in the number of panelist that indicate essential for the metric followers
Fill in the number of total panelists

Calculate the Lawshe value

Repeat this process for each metric

O O O O ©°

Lawshe method
Followers Visitors Share of voice Sentiment Reach Converstion volume

Amount of panellist rating essential

Total number of panellist

Image 30. Lawshe method excel file
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Appendix B: Online reputation matrix

Conversation Volume

Followers

Web metrics

Influencer identification

Reachability

Share of Voice

Structured theme
profiling: Topic/Theme
analysis

Structured theme
profiling: ~ Word cloud

Sentiment

Online reviews monitor

Overview of the number of
mentions relevant to your
brand/company

Number of followers or likes on
Facebook/Twitter

Traffic sources, New or unique
visitors, Returing visitors, Users,
Interactions per visit, Value per
visit, Cost per conversion, Bounce
rate, Exit pages

Indentifies the most influencal
authors

Analysis of the potential reach of
user conversation

Analysis the amount
conversations around the
organization compared with the
two main competitors

Analysis of the online post and

Mention, Hootsuite, Ifthisthenthat, Falcon, Brand24, Brandseye,
Google Alerts

Google Analytics

Google Analytics

Mention,Falcon, Brand24, Brandseye, Cision, Snaptrends

Mention, Falcon, Brand24, Brandseye

Mention

comments around specific topic of Mention,Google trends

interest to indentify key themes

Analysis of the reoccuring topics
of conversations

Content analysis

Content analysis

Analysis of the reviews on review
websites like Yelp, Google,
Facebook Tripadvisor.

Mention,Google trends

Mention, Hootsuite,Falcon, Brand24, Brandseye, Cision, Snaptrends

Brandseye, Brandspotter

Reputology, GradeUs

Mx2, Falcon, Brand24,
Brandseye

Google Analytics

Google Analytics

Mention, Falcon, Brand24,
Brandseye, Cision,
Snaptrends

Tableau

Spss, Tableau

Google Analytic, Tableau

Tableau

Mention, Falcon, Brand24, B Tableau

Mention

Mention,Google trends

Mention,Google trends

Mention, Hootsuite, Falcon,

Tableau

Tableau

Tableau

Brand24, Brandseye, Cision, Tableau

Snaptrends

Brandseye, Brandspotter

Reputology, GradeUs

Tableau

Tableau

Hemann, C. and Burbary, K. (2013).
Digital marketing analytics. 1st ed.
Indianapolis, Ind.: Que.

Davis, J. (2012). 5 Essential & Easy
Social Media Metrics You Should Be
Measuring Right Now

Bassig, M. (2012). Key Metrics for
Measuring Online Reputation.
Anderson, Z. (2015). 6 Simple Online
Marketing Metrics You Should Track
Reputation Loop. Reputation Loop.
Daisyme, P. and more, R. (2016). 4
Key Metrics In Repairing Your
Reputation Online. Entrepreneur
Slideshare.net. (2017). Social Media
Monitoring Tools and Services Repol
2015 Presentation.

Davis, J. (2012). 5 Essential & Easy
Social Media Metrics You Should Be
Measuring Right Now

Davis, J. (2012). 5 Essential & Easy
Social Media Metrics You Should Be
Measuring Right Now

Hemann, C. and Burbary, K. (2013).
Digital marketing analytics. 1st ed.
Indianapolis, Ind.: Que.

Slideshare.net. (2017). Social Media
Monitoring Tools and Services Repoi
2015 Presentation.

Slideshare.net. (2017). Social Media
Monitoring Tools and Services Repoi
2015 Presentation.

Majernik, M., Daneshjo, N. and Bosé
M. (2015). Production management
and engineering sciences. 1st ed. CR
Press.

Slideshare.net. (2017). Social Media
Monitoring Tools and Services Repo
2015 Presentation.

Kallas, P. (2017). 47 Free Social Med
Monitoring Tools to Improve Your
Results. DreamGrow.

Majernik, M., Daneshjo, N. and Bosé
M. (2015). Production management
and engineering sciences. 1st ed. CR
Press.

Slideshare.net. (2017). Social Media
Monitoring Tools and Services Repo
2015 Presentation.

Kallas, P. (2017). 47 Free Social Med
Monitoring Tools to Improve Your
Results. DreamGrow.
Reputology.com. (2017). Review
Monitoring | Reputology.

Bassig, M. (2012). Key Metrics for
Measuring Online Reputation.
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Appendix C: Standard excel file

Day Followers  Visitors S.0.V Neu.S.R S.R Neg.S.R  Con.Vol OR-index
29-03-17
ScaleNumb
30-03-17
ScaleNumb
31-03-17
ScaleNumb
01-04-17
ScaleNumb
02-04-17
ScaleNumb
03-04-17
ScaleNumb
04-04-17
ScaleNumb
Appendix D: Collected data from tool Mention
description  url published_at source_type language country favorite important tone source_name source_url  parent_url parent_id children
2ole_S(RT @Pole_SC https://twitter.c 2017-04-03 1¢ twitter fr FR 0 1 positive CClcotedazur https://twitter.c https://twitter.c 0 12365
ZIT_Dig RT @EIT_Dig https://twitter.c 2017-04-03 1¢ twitter en NL 0 0 neutral MarcusHuken https://twitter.c https://twitter.c ####H#HH#HHH 0 309
rder to Redborder to https://twitter.c 2017-04-03 1" twitter en FR 0 1 neutral Poulin2012  https://twitter.c https://twitter.c ####HHHHHH 0 6304
gital Ma EIT Digital Ma https://twitter.c 2017-04-03 1" twitter en FR 0 1 neutral Poulin2012  https://twitter.c https://twitter.c ####HHHHHH 0 6304
1_eu #p .@tech_eu #p https://twitter.c 2017-04-03 1" twitter en us 0 1 neutral siliconvikings https://twitter.c https://twitter.c ####HHH#HHH 0 12703
=IT_Dig RT @EIT_Dig https://twitter.c 2017-04-03 1" twitter en NL 0 1 neutral LvNistelrooij https://twitter.c https://twitter.c ###H#HHHHHH 0 6804
viindThe RT @MindThe https://twitter.c 2017-04-03 1" twitter en 0 1 neutral chidambaraO¢ https://twitter.c https://twitter.c ###H#HHHHHH 0 2404
viindThe RT @MindThe https://twitter.c 2017-04-03 1¢ twitter en BE 0 0 neutral scaleup_rt https://twitter.c https://twitter.c ####HHHHHH 0 1181
ZIT_Dig RT @EIT_Dig https://twitter.c 2017-04-03 1¢ twitter en DE 0 0 neutral ZFF_CFL https://twitter.c https://twitter.c #ttHHEHHH 0 89
g for thi Looking for th: https://twitter.c 2017-04-03 1¢ twitter en us 0 1 neutral MindTheBridg https://twitter.com/MindTheBridge 2 11851
ech_eu On @tech_eu https://twitter.c 2017-04-03 1t twitter en FR 0 0 neutral maya_dan  https://twitter.c https://twitter.c ####H#HHHH 0 457
=IT_Dig RT @EIT_Dig https://twitter.c 2017-04-03 1t twitter en BE 0 0 neutral scaleup_rt https://twitter.c https://twitter.c #HHH#H#HHHH 0 1181
=IT_Dig RT @EIT_Dig https://twitter.c 2017-04-03 1! twitter en FR 0 1 neutral EdnaAyme  https://twitter.c https://twitter.c ###H#HHE###H 0 1629
aAyme @EdnaAyme https:/twitter.c 2017-04-03 1! twitter en BE 0 0 positive RayTeodora https://twitter.com/RayTeodora 0 106
_Digital @EIT_Digital https://twitter.c 2017-04-03 1! twitter en FR 0 1 positive EdnaAyme https://twitter.com/EdnaAyme 0 1628
ZIT Min DT AEIT Nin httne:lhaitiar . 0047 04 02 41 hsitbar n o n 4 marsbeal Crnnfimmn bbb llbsitbas o bbbnes bbb o S n 1an0

Appendix E: Filtered file

scription

@DigitAlumni: Proud many Alumni joined @EIT_Digital #tech #Conference! Our Board with #/WomenWhoLead #womenintech @EITeu. Pics here https://t.co/Vx84bmPMvA

:IT_Digital once again dream would remain unfulfilled to b a part of EIT master's school(ITA track)entry-KTH,Exit-TUB without a scholarship
:IT_Digital This is the second time | have been given acceptance letter but yet to avail any tuition fees waive off or scholarship.

@EIT_Digital: "Stage is set for #Startup Europe Comes to Silicon Valley 2017” https://t.co/tqpHzxMOFa @StartUpEU @MindTheBridge @Medium https://t.co/YfJYgbCJFq

@EIT_Digital: This important effort aims at bringing European innovations to market https://t.co/dkKnuDBIR7 #eitdigital17 https://t.co/wPidccmdOd
real, first residential house has been printed. https://t.co/Uutxgxqi5! by Roberto Saracco
@EdnaAyme: “Todo listo para una nueva entrega de Startup Europe Comes to Silicon Valley” @EIT_Digital @MindTheBridge https://t.co/a02DtLJoWn
‘opese scaleups kunnen zich weer inschrijven voor Startup Europe Comes to Silicon Valley 2017 @EIT_Digital https://t.co/Xub8GJ83vo

do listo para una nueva entrega de Startup Europe Comes to Silicon Valley” @EIT_Digital @MindTheBridge https://t.co/a02DtLJoWn
@Alvaro_DLaCruz: Por 3 afio consecutivo @EIT_Digital y Mind the Bridge coorganizan #SEC2SV 1er programa para #scaleup europeas en USA: https://t.co/Q8wnémOy1F 2017-03-29 17:07 positive
@Alvaro_DLaCruz: Por 3 afio consecutivo @EIT_Digital y Mind the Bridge coorganizan #SEC2SV 1er programa para #scaleup europeas en USA: https://t.co/Q8wnémOy1F 2017-03-29 16:32 positive
@krissyxkd: What's 'Smart Retail'? Fancy fitting rooms & laser shopping | The Memo https://t.co/iIF6GYHrDoc via @thememo

-3 afio consecutivo @EIT_Digital y Mind the Bridge coorganizan #SEC2SV 1er programa para #scaleup europeas en USA: https://t.co/Q8wn6m0y1R

@EIT_Digital: "Stage is set for #Startup Europe Comes to Silicon Valley 2017 https://t.co/tgpHzxMOFa @StartUpEU @MindTheBridge @Medium https://t.co/YfJYgbCJFq
" Digital Master School student 'reels-in' chance to start anti-phishing business https://t.co/GFPD8HLCA4Z #security
@EIT_Digital: "Stage is set for #Startup Europe Comes to Silicon Valley 2017” https://t.co/tqpHzxMOFa @StartUpEU @MindTheBridge @Medium https://t.co/YfJYgbCJFq
@EIT_Digital: "Stage is set for #Startup Europe Comes to Silicon Valley 2017” https://t.co/tqpHzxMOFa @StartUpEU @MindTheBridge @Medium https://t.co/YfJYgbCJFq
ntors' Club @Polihub. #Industry40 the Italian way, with @taischmarco. @EIT_Digital @EITDigitalAccel #Digitallndustry #smartmanufacturing

@EIT_Digital: "Stage is set for #Startup Europe Comes to Silicon Valley 2017” https://t.co/tqbHzxMOFa @StartUpEU @MindTheBridge @Medium https://t.co/YfJYgbCJFq

12365
309
6304
6304
12703
6804
2404
1181
89
15436
457
1181
1629
106
1628

1ano

direct_reach cumulative_re domain_

Published At Sentiment Reach

2017-03-29 21:59 neutral
2017-03-29 20:02 neutral
2017-03-29 19:58 neutral
2017-03-29 19:10 neutral
2017-03-29 19:10 neutral
2017-03-29 17:25 neutral
2017-03-29 17:15 positive
2017-03-29 17:10 neutral
2017-03-29 17:08 positive

2017-03-29 16:30 neutral
2017-03-29 16:24 positive
2017-03-29 16:17 neutral
2017-03-29 16:07 neutral
2017-03-29 16:07 neutral
2017-03-29 16:00 neutral
2017-03-29 15:49 neutral
2017-03-29 15:49 neutral
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Appendix F: Letter Online reputation experts

English Letter
Dear (name of person),

My name is Sofie Blankhorst and | am currently studying at the University of Twente.

I am at the last semester of my study, which involves writing a master thesis. Based on a request from my
professor | am developing a daily online reputation index. Right now | am halfway the thesis. The index is
developed and consists of a formula with 6 metrics that measure the online reputation (the metrics are based
on literature). The metrics are; Followers (on the owned social media website of the organization), Visitors (on
the corporate website of the organization), Reach (of conversations by people that are mentioning the
organization), Share of Voice (comparing the organization with the 2 main competitors), Sentiment (amount of
positive, negative neutral conversations around the organization) and Conversation Volume (the amount of
conversations online by people).

For my index to be quality acceptable, reliability and validity needs to be ensured. | suggested that in order to
ensure validity, the content validity of the measurement instrument must be assessed. In order to assess the
content validity, several experts need to be asked for their judgment of the essentialness of the metrics
relating to measuring online reputation. Since | read on the Internet that you are an expert in the area of online
reputations, | would really appreciate your judgment on the metrics. My question is now, would you be able to
rate these 6 metrics based on their essentialness to the construct of measuring online reputation?

Is the metric

—Essential

—Useful but not essential
—Not necessary

In measuring online reputation

Followers:

Visitors:

Conversation Volume:
Share of Voice:
Reach:

Sentiment:

I hope to hear from you and | would really appreciate your co-operation!
Thank you,

Sofie Blankhorst
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Dutch Letter
Goedemorgen (bedrijffsnaam/naam van persoon),

Mijn naam is Sofie Blankhorst en momenteel studeer ik aan de Universiteit van Twente.

lk ben bezig met het laatste semester van mijn studie, wat inhoudt dat ik een scriptie moet schrijven.
Gebaseerd op de vraag van een professor, ben ik bezig met een online reputatie index te ontwikkelingen. Nu
ben ik halverwege mijn thesis. De index is ontwikkeld en bestaat uit een formule gebaseerd op 6 metrieken die
online reputatie meten. De metrieken zijn; Followers (op owned social media websites van de organisatie),
Visitors (op de corporate website van de organisatie), Reach (van de conversaties online die de organisatie
benoemen), Share of Voice (de organisatie vergelijken met de twee grootste concurrenten), Sentiment
(hoeveelheid positieve, negatieve en neutrale conversaties online omtrent de organisatie) en Conversation
volume (de hoeveelheid conversaties online omtrent organisatie).

Om de index kwaliteit acceptabel te maken ,moet de validiteit vastgesteld worden. lk heb voorgesteld om
validiteit vast te stellen door experts/bedrijven die gespecialiseerd zijn in online reputatie management te
vragen om hun oordeel over de essentialness van de metrieken gerelateerd aan meten van online reputatie.
Nu heb ik gelezen dat (bedrijffsnaam/naam van persoon) gespecialiseerd is in online reputatie management en
daarom zou ik het op prijs stellen om jullie beoordeling te krijgen op de metrieken. Mijn vraag is, kunt u de 6
metrieken beoordelen op de essentialness gerelateerd in het meten van online reputatie?

Is de metriek

—Essentieel

—Bruikbaar maar niet essentieel
—Niet bruikbaar

in het meten van online reputation

Followers:

Visitors:

Conversation Volume:
Share of Voice:
Reach:

Sentiment:

Ik hoop van u te horen!
Alvast bedankt,

Sofie Blankhorst
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Appendix G: List of Experts contacted

Name of Expert

Contacted through

Received answer

Description of answer

Andy Beal

Herman Tumurcuoglu

Brian Patterson
Michael Salavaggio
Logan Chierotti
Todd William

Tim Bourquin

Susan Blankhorst

Srinivas Sarakadam
Willem van Lynden

Pienter

White Canvas

Media Maze

1850 contact center

InternetiQ

Facebook
LinkedIn
Andybeal.com

Facebook, LinkedIn

LinkedIn
Facebook, LinkedIn
Facebook, LinkedIn
Facebook
Facebook

Facebook

Facebook, LinkedIn
Facebook

Facebook,
info@pienteronline.nl

contact@whitecanvas.e
u

Facebook

Facebook

Facebook

Yes

Yes

No

No

No

No

No

Yes

No

No

Yes

No

Yes

No

No

‘Sentiment is only important in online reputation, but
if you want to measure someone’s trust/influence,
then all the metrics are important’.

‘Certainly these can be measured and are essential in
my opinion. Sentiment analysis is perhaps the most
difficult one to measure and it has a certain
disconnect from reputation. While sentiments
change (feeling come and go) there is an association
and rationalization about reputation that tends to
stay longer’.

‘Analyzing the sentiment is very important when one
wants to investigate what the online reputation of
an organization is. The rest of the metrics could also
be helpful to say something about the online
reputation but are in my opinion less useful and
essential then the sentiment’.

‘When we talk about online reputation, we usually
analyze how a company is listed online. Herein is the
relationship of positive, neutral and negative
sentiment, the most important. But the rest of the
metrics are also KPIs for companies and always
helpful to take into consideration’.

‘We limit ourselves in our work to the reputation of
companies and individuals in search results. In doing
so, we only take into account the sentiment. This is
definitely essential for our customers. Since we are
only focused on the sentiment it is not possible for us
to judge the other metrics ".
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Appendix H: Data set

description published_at

... Arizona, Charlotte, North Carolina, ' 2017-04-04 21:42:28+00:00
RT @EIT_Digital: What's wrong with w 2017-04-04 21:13:02+00:00
RT @EU_Startups: European scaleup 2017-04-04 21:12:33+00:00
Merci @Pole_SCS une start up qui do 2017-04-04 21:10:31+00:00
RT @EU_Startups: European scaleup 2017-04-04 20:24:12+00:00
RT @EU_Startups: European scaleup 2017-04-04 19:56:09+00:00
RT @EIT_Digital: For Estonian reader 2017-04-04 19:42:43+00:00
EIT Digital Master School student four 2017-04-04 19:00:26+00:00
RT @SecludIT: C'était aujourd'hui : @ 2017-04-04 18:51:28+00:00
RT @jacquesfayolle: EIT Digital et AN 2017-04-04 18:10:52+00:00
New EIT Digital project to provide key 2017-04-04 17:45:13+00:00
- EIT Digital bestows first doctorates a 2017-04-04 17:38:29+00:00
- EIT Digital bestows first doctorates a 2017-04-04 17:37:03+00:00
- EIT Digital bestows first doctorates a 2017-04-04 17:35:41+00:00
- EIT Digital bestows first doctorates a 2017-04-04 17:35:25+00:00
- EIT Digital bestows first doctorates a 2017-04-04 17:35:01+00:00
- EIT Digital bestows first doctorates a 2017-04-04 17:33:12+00:00
RT @jacquesfayolle: EIT Digital et AN 2017-04-04 16:51:07+00:00
EIT Digital et ANRT signent un accord 2017-04-04 16:45:55+00:00
RT @EIT_Digital: Stage is set for #Ste 2017-04-04 16:13:32+00:00
RT @EU_Startups: European scaleup 2017-04-04 16:04:51+00:00
RT @SecludIT: C'était aujourd'hui : @ 2017-04-04 15:41:33+00:00
C'était aujourd'hui : @SecludIT était el 2017-04-04 15:35:13+00:00
RT @EIT_Digital: What's wrong with w 2017-04-04 15:29:15+00:00
RT @EU_Startups: European scaleup 2017-04-04 15:16:44+00:00
The latest The Licciardi Twitter Daily!  2017-04-04 14:36:16+00:00
RT @EIT_Digital: What's wrong with w 2017-04-04 14:18:55+00:00
RT @EU_Startups: European scaleup 2017-04-04 14:15:31+00:00
RT @EU_Startups: European scaleup 2017-04-04 14:14:12+00:00
RT @EIT_Digital: #Startup Europe cor 2017-04-04 14:13:22+00:00
RT @EU_Startups: European scaleup 2017-04-04 14:11:19+00:00
RT @EU_Startups: European scaleup 2017-04-04 14:09:54+00:00
RT @EU_Startups: European scaleup 2017-04-04 14:09:24+00:00
RT @EU_Startups: European scaleup 2017-04-04 14:08:13+00:00
Voor het derde jaar op rij organiseren 2017-04-04 14:04:57+00:00
RT @EU_Startups: European scaleup 2017-04-04 13:58:26+00:00
RT @EU_Startups: European scaleup 2017-04-04 13:47:13+00:00
http://bit.ly/2nEOTXx] #EIT Digital and # 2017-04-04 13:46:12+00:00
RT @EU_Startups: European scaleup 2017-04-04 13:44:26+00:00
RT @EU_Startups: European scaleup 2017-04-04 13:43:04+00:00
RT @EU_Startups: European scaleup 2017-04-04 13:42:07+00:00
European scaleups: Apply until May 3' 2017-04-04 13:40:37+00:00
EIT Digital and Mind the Bridge are cu 2017-04-04 13:27:55+00:00
EIT Digital and Mind the Bridge are cu 2017-04-04 13:27:55+00:00
EIT Digital develops entertainment sol 2017-04-04 13:20:29+00:00
RT @EITDigitalAcad: Implement #Clo' 2017-04-04 13:14:12+00:00
RT @EITDigitalAccel: EIT Digital deve 2017-04-04 13:12:07+00:00
http://bit.ly/2nEOTx]j #EIT Digital and # 2017-04-04 13:10:37+00:00
RT @rsaracco: EIT Digital / Flow batt: 2017-04-04 12:56:28+00:00
RT @EITDigitalAcad: Implement #Clo 2017-04-04 12:40:42+00:00
#Horizon2020 : soumettez votre #projt 2017-04-04 12:27:52+00:00
RT @tech_eu: Tech.eu Podcast #75: F 2017-04-04 12:06:44+00:00
EIT Digital develops entertainment sol 2017-04-04 12:01:06+00:00
RT @Poulin2012: EIT Digital develops 2017-04-04 12:01:06+00:00
EIT Digital develops entertainment sol 2017-04-04 12:00:24+00:00
RT @EIT_Digital: What's wrong with w 2017-04-04 11:33:22+00:00
RT @EIT_Digital: Want to decide who 2017-04-04 11:27:49+00:00
RT EdnaAyme: Check out EIT_Digital 2017-04-04 11:26:08+00:00
RT @Poulin2012: Sign up for Firstbea 2017-04-04 11:17:03+00:00
RT @EITDigitalAccel: Sign up for @Fi 2017-04-04 11:16:54+00:00
RT @EITDigitalAccel: Sign up for @Fi 2017-04-04 11:07:59+00:00
RT @Poulin2012: Sign up for Firstbea 2017-04-04 11:07:41+00:00
Sign up for Firstbeatinfo HRV Summit 2017-04-04 11:05:30+00:00
Sign up for @Firstbeatinfo HRV Sumn 2017-04-04 11:05:09+00:00
Op basis van dit intakeformulier worde 2017-04-04 10:29:43+00:00
RT @EITDigitalAccel: Interview @scit 2017-04-04 09:54:16+00:00
RT @EIT_Digital: What's wrong with w 2017-04-04 09:31:10+00:00
Our Spring Conference report is out, fc 2017-04-04 09:29:45+00:00
RT @EIT_Digital: What's wrong with w 2017-04-04 09:18:16+00:00
RT @EIT_Digital: What's wrong with w 2017-04-04 09:18:16+00:00
RT @EIT_Digital: What's wrong with w 2017-04-04 09:17:37+00:00
RT @EIT_Digital: What's wrong with w 2017-04-04 09:17:08+00:00
RT @EIT_Digital: Stage is set for #Ste 2017-04-04 09:15:05+00:00
RT @EIT_Digital: Stage is set for #Ste 2017-04-04 09:11:19+00:00
RT @EIT_Digital: What's wrong with w 2017-04-04 09:07:00+00:00
RT @siliconvikings: .@tech_eu #podc 2017-04-04 09:02:49+00:00
RT @siliconvikings: .@tech_eu #podc 2017-04-04 09:02:49+00:00
RT @EIT_Digital: What's wrong with w 2017-04-04 08:53:01+00:00
RT @filicevas: @EIT_Digital @RayTe: 2017-04-04 08:37:54+00:00

tone
neutral
neutral
neutral
positive
neutral
neutral
neutral
neutral
positive
neutral
neutral
neutral
neutral
neutral
neutral
neutral
neutral
neutral
neutral
neutral
neutral
positive
positive
neutral
neutral
neutral
neutral
neutral
neutral
neutral
neutral
neutral
neutral
neutral
neutral
neutral
neutral
neutral
neutral
neutral
neutral
neutral
neutral
neutral
neutral
neutral
neutral
neutral
neutral
neutral
positive
neutral
neutral
neutral
neutral
neutral
neutral
neutral
neutral
neutral
neutral
neutral
neutral
neutral
positive
neutral
neutral
neutral
neutral
neutral
neutral
neutral
neutral
neutral
neutral
neutral
neutral
neutral
neutral

source_name
wellsfargojobs.com
EdnaAyme
EdnaAyme
DataMoove
neillricketts

iiv

digiflak
EITDigitalAcad
therlin
sandra_jacquier
Poulin2012
express-press-release.net
express-press-release.net
express-press-release.net
express-press-release.net
express-press-release.net
express-press-release.net
chgravier
jacquesfayolle
aonetti

aonetti
OttLegalRebels
SecludIT

FloodBreda
BarbaraSani_
licciardi

IBN_Berlin
bjornhovstadius
fede_guerrini
StartUpEU
Michael_Mast
EITDigitalAccel
StartUpEU
DominikNdN
engineeringnet.nl
ImpactHubVigo
LaunchHelper

EIT

thestartupeu
MindTheBridge
Thomas_Ohr
EU_Startups
www.eu-startups.com
eu-startups.com
Poulin2012
dushyantgadewal
Alvaro_DLaCruz

EIT

CabuyaGerman
Julie__Newton
Pole_Systematic
TommyGivern
Poulin2012
flavien_perier
EITDigitalAccel
piprendergast
crowdinsightseu
Poulin2012
scaleup_rt

scaleup_rt
caring_mobile
caring_mobile
Poulin2012
EITDigitalAccel
innovationquarter.nl
Luisa_Berlin
design__murphy
TFInstitute

quill_rt

quill_rt

adwachter947
DNYSWHYD12
SzebastianOnne
StartUpEU
theirelandguide
robinwauters

tech_eu
SimonCocking
mtzaerli

cumulative_reach domain_reach

1633
1633
10105

243
1731
5568
5568

46185
47699

219

261

262
5083

112

23027
21800

393

3304
21800
438

525
3

3515
11857
757
240097

7875
3172
1811

645
91
5032
2208
6343
1202
51654
2170
38
6343
1187
1187
2300
2300
6341
3300

23800
23800
23800
23800
23800
23800

13600
13600
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... highlighted by the National Physica 2017-04-04 08:29:00+00:00
RT @Poulin2012: New EIT EIT_Digita 2017-04-04 07:34:15+00:00
RT @Pole_SCS: Découvrez notre PM 2017-04-04 07:30:23+00:00
RT @SimonCocking: Inspiring the nex 2017-04-04 07:29:58+00:00
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RT @EITDigitalAccel: Redborder to e> 2017-03-31
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What'’s ‘Smart Retail'? Fancy fitting roc 2017-03-31
RT @EITDigitalAccel: Redborder to e 2017-03-31
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RT @TungstenBigData: Redborder to 2017-03-31
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Redborder to expand across Europe w 2017-03-31
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PRESS RELEASE » Redborder to Ex} 2017-03-31
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Europese scaleups kunnen zich weer 2017-03-31 08:23:22+00:00
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Todo listo para una nueva entrega de 2017-03-31 08:19:29+00:00
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RT @DigitalSkillsEU: The Digital Skills 2017-03-31 05:28:33+00:00
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RT @Poulin2012: RT DigitAlumni: Pro 2017-03-31 02:03:31+00:00
RT @cnastar: Proud to see EIT Digital 2017-03-30 21:28:11+00:00
RT @cnastar: Proud to see EIT Digital 2017-03-30 21:27:09+00:00
RT @PDigitalSkillsEU: The Digital Skills 2017-03-30 21:25:22+00:00
RT @EITDigitalAccel: Sign up for @Fi 2017-03-30 20:06:40+00:00
Na mijn eerste kennismaking met @M 2017-03-30 18:34:53+00:00
Tier 1 clippings in #china #poland #esi 2017-03-30 18:21:38+00:00
RT @fusi79: #innovazione @MindThe 2017-03-30 17:17:49+00:00
Thank you Marko!!! @fusi79 @MindTt 2017-03-30 17:17:41+00:00
RT @EIT_Digital: “Stage is set for Sta 2017-03-30 17:17:12+00:00
RT @PDigitalSkillsEU: The Digital Skills 2017-03-30 17:16:23+00:00
RT @EIT_Digital: New Job: EIT Hous¢ 2017-03-30 16:42:36+00:00
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RT @fusi79: #innovazione @MindThe 2017-03-30 15:50:46+00:00
RT @EIT_Digital: "Stage is set for #St 2017-03-30 15:42:09+00:00
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RT @EIT_Digital: .@PanEuroNetwork 2017-03-30 10:30:41+00:00
RT @EITDigitalAcad: Dutch 22-year o 2017-03-30 09:20:22+00:00
RT @EIT_Digital: First year EIT Digita 2017-03-30 09:20:02+00:00
RT @Alvaro_DLaCruz: @StartUpEU (2017-03-30 09:17:16+00:00
RT @EIT_Digital: . @PanEuroNetwork 2017-03-30 09:17:00+00:00
@StartUpEU Comes to Silicon Valley . 2017-03-30 08:49:16+00:00
RT @EITDigitalAcad: Dutch 22-year o 2017-03-30 08:32:17+00:00
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Dutch 22-year old Robert Carosi founc 2017-03-30 08:00:04+00:00
RT @StartupdateNL: EIT Digital heeft 2017-03-30 07:53:33+00:00
RT @EIT_Digital: "Stage is set for #St 2017-03-30 07:50:00+00:00
EIT Digital boss @WillemJonkerNL: E 2017-03-30 07:46:48+00:00
RT @WillemJonkerNL: What's 'Smart 2017-03-30 05:23:54+00:00
EIT Digital / In the grey area between 2017-03-30 04:50:10+00:00
RT @DigitAlumni: Proud many Alumni 2017-03-29 21:59:12+00:00
@EIT_Digital once again dream woulc 2017-03-29 20:02:29+00:00
@EIT_Digital This is the second time | 2017-03-29 19:58:10+00:00
RT @EIT_Digital: "Stage is set for #St 2017-03-29 19:10:43+00:00
RT @EIT_Digital: This important effort 2017-03-29 19:10:14+00:00
It’s real, first residential house has bee¢ 2017-03-29 17:25:55+00:00
RT @EdnaAyme: “Todo listo para una 2017-03-29 17:15:40+00:00
Europese scaleups kunnen zich weer 2017-03-29 17:10:44+00:00
“Todo listo para una nueva entrega de 2017-03-29 17:08:55+00:00
RT @Alvaro_DLaCruz: Por 3 afio con: 2017-03-29 17:07:52+00:00
RT @Alvaro_DLaCruz: Por 3 afio con: 2017-03-29 16:32:16+00:00
RT @krissyxkd: What's 'Smart Retail'? 2017-03-29 16:30:19+00:00
Por 3 afio consecutivo @EIT_Digital y 2017-03-29 16:24:17+00:00
RT @EIT_Digital: "Stage is set for #St 2017-03-29 16:17:18+00:00
EIT Digital Master School student 'reel 2017-03-29 16:07:45+00:00
RT @EIT_Digital: "Stage is set for #St 2017-03-29 16:07:04+00:00
RT @EIT_Digital: "Stage is set for #St 2017-03-29 16:00:25+00:00
Mentors' Club @Polihub. #Industry40 2017-03-29 15:49:23+00:00
RT @EIT_Digital: "Stage is set for #St 2017-03-29 15:49:15+00:00
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RT DigitAlumni: Proud many Alumni jo 2017-03-29 15:04:25+00:00
RT @DigitAlumni: Proud many Alumni 2017-03-29 15:00:05+00:00
RT @DigitAlumni: Proud many Alumni 2017-03-29 15:00:05+00:00
RT @EIT_Digital: "Stage is set for #St 2017-03-29 14:53:20+00:00
RT @EIT_Digital: "Stage is set for #St 2017-03-29 14:47:26+00:00
RT @EIT_Digital: "Stage is set for #St 2017-03-29 14:43:50+00:00
RT @EIT_Digital: "Stage is set for #St 2017-03-29 14:42:25+00:00
RT @EITDigitalAcad: First year EIT Di 2017-03-29 14:40:09+00:00
RT @EITDigitalAcad: First year EIT Di 2017-03-29 14:39:42+00:00
RT @DigitAlumni: Proud many Alumni 2017-03-29 14:39:38+00:00
RT @EITDigitalAccel: Sign up for @Fi 2017-03-29 14:35:58+00:00
RT @DigitAlumni: Robert Carosi starte 2017-03-29 14:35:48+00:00
“Stage is set for Startup Europe Come 2017-03-29 14:34:29+00:00
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Appendix I: Data collected from Google Analytics

Followers
EIT Digital Social Media Data
Follower/Likes

Poulin2012
EITDigitalAccel
EITDigitalAcad
Poulin2012
WillemJonkerNL
CarlaMays
MindTheBridge
Secretpositive1
EARTOBrussels
techcoachinguk
EdnaAyme
EdnaAyme
Michael_Mast
EU_Funds
franzbona
canar40
DigitAlumni
ac12_0307

Twitter @EIT_Digital Facebook EIT Digital Youtube EIT Digital Linkedin EIT Digital

29- Marz- 7.829 3.669
30- Marz- 7.840 3.673
31- Marz- 7.850 3.675
1- Apr.- 7.873 3.679
2- Apr.- 7.878 3.680
3- Apr.- 7.877 3.683
4- Apr.- 7.889 3.687
Visitors
(user) statistics
29-03: 910
30-03: 751
31-03: 646

01-04: 245 (weekend)
02-04: 263 (weekend)
03-04: 685
04-04: 670

555
556
557
556
556
556
555

4.890
4.891
4.893
4.894
4.899
4.904
4.904

6286
3289
949
6286
491
5785
11851
293
4440
1409
1626
1626
397
3165
280
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2493
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