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A B S T R A C T

Although the relationship between many reputational aspects of companies and their share price have received
attention from researchers, most studies have been directly or indirectly based on opinions collected through sur-
veys or interviews. This work provides evidence of the existence of such relationships in the online environment.
This involved collecting opinions that, in general, are published spontaneously, come from a range of different
audiences and represent a large volume of information. This study shows that a company's integrity of gover-
nance contributes significantly to the formation of its corporate reputation. This is of great importance since cor-
porate reputation is one of the factors that financial analysts take into account when deciding whether or not to
recommend investing in a company's shares. In turn, both the perception of a company's integrity and analysts'
recommendations have an impact on share prices variations.
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1. Introduction

There is extensive literature on how to construct models to man-
age social perceptions [1,36,59,68] and much research has been done
on reputation management in corporate strategies [2,18,34,49]. In the
same regard, corporations are working hard to define new reputation
models allowing them to discover and understand the relationships with
their different audiences. These models facilitate ad hoc studies that ex-
plain how the corporate reputation (CR) of an organization is built from
the public perception of how it carries out its activities. Among them is
the RepTrak® model proposed by Fombrun, Ponzi and Newburry [44],
which establishes the dimensions for measuring CR.

Nowadays, a particularly important element of CR is the integrity of
a company's management policies, which is reflected in its daily oper-
ations. Although the RepTrak® model does not expressly use the term
integrity as one of the dimensions of CR, when it refers to the gover-
nance dimension it is implicitly referring to the integrity with which

this governance is being carried out. That is, given that these authors
state that a good reputation is associated with good governance, it is
necessary to explain what this means for them, as the term governance
by itself does not clarify this. There are various definitions of what good
governance means. For example, the World Bank associates it with effec-
tiveness in formulating and implementing management policies [110].
However, this is not the sense in which the RepTrak® model uses this
dimension. Its definition is more in line with that of the United Nations,
which, in addition to considering efficiency and effectiveness, includes,
among others, characteristics that are related to transparency, lack of
corruption, justice, and responsibility for their actions in society [95].
In fact, these are essentially the characteristics included in the definition
of governance produced by Fombrun et al. [44: p. 7]: “stakeholder per-
ceptions of a company as ethical, fair and transparent.”

Given this, in this work we have chosen to be more specific and use
the term integrity of governance as one of the dimensions of CR. This
term has been used by various authors who have inextricably linked
good governance, understood in a similar way to that seen in the Rep-
Trak® model, with integrity [30,39,53,56–58]. Consequently, in the
field of CR, it can be stated that integrity of governance is formed by
three components: ethical behavior, transparency, and fair and respon-
sible use of power [23,44].

Ethical business behavior refers to behavior that respects the stan-
dards and values used to assess the results of corporations' actions and
the way in which people or society as a whole are affected [55]. Trans
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parency is understood as the open, non-secretive and visible action of
organizations, making the processes they carry out clear and easy to see
Ref. [96]. Finally, Huberts [57] believes that the misuse of power in or-
ganizations violates the integrity and justice of corporate governance,
due to factors associated with hierarchy and power imbalances. Exam-
ples include favoritism and discrimination [83].

Companies with the highest reputations have departments that en-
sure that they act with integrity [101]. This is because they are con-
cerned about measuring how a lack of integrity could influence not only
the sustainability of their business in the long term [88] in general, but
also more specific aspects related to CR, such as the attitudes they gen-
erate in stakeholders. According to several authors, one of the most im-
portant types of stakeholder is the shareholder or investor. These are
frequently influenced by financial analysts, who generate favorable or
unfavorable recommendations about whether or not to invest in a cor-
poration's shares, which may affect the share price [19,45,113]. In turn,
these influencers' recommendations may be based on the CR of these
companies [12,20,91]. Thus, starting with the concept of the integrity
of governance as one of the fundamental pillars in the construction of
a company's CR, it is very interesting to understand how CR in general,
and integrity of governance in particular, can affect an aspect as impor-
tant as share price.

In principle, the literature provides evidence on the relationship be-
tween these reputational aspects and share price [7,47,86]. These stud-
ies have frequently measured companies' CR and integrity of governance
through surveys or interviews performed by one or more researchers.
However, there is another type of information on the behavior of com-
panies, which is published on the Internet and which offers characteris-
tics that deserve to be taken into account. Firstly, in the online environ-
ment, opinions on the way companies behave are often published spon-
taneously and immediately after the event being judged, and then dis-
seminated at high speed [98], offering little room for companies to react
and take the appropriate steps or, where appropriate, deny possible fake
news. Secondly, the online environment offers a whole range of sources
that encourage the generation of many public opinions. That is, it allows
opinions to be collected not only from media organizations and experts
on the matter [85], but also from the social networks, where the public
find the perfect setting to be heard [37,38]. And, thirdly, these opinions
interact and influence each other in such a way that one post will en-
courage third parties who read it to also express how they feel [67,82].

For all these reasons, these opinions collected in the digital environ-
ment provide very valuable nuances when it comes to understanding

society's perception of the integrity of companies. Therefore, it seems
appropriate to test whether this exemplary behavior of companies, mea-
sured in this way, has direct and indirect effects on share price. This is
the main focus of this study. Given the immediacy and large volumes
of data handled in digital conversations, to achieve the objective in this
study we use big data techniques which allow us to offer representative
figures that ensure a statistically robust study.

Companies are undoubtedly interested in understanding the possi-
ble stock market ramifications of perceptions about their daily activity.
Moreover, given the tools available nowadays that allow us to monitor
the content published in the online environment, companies can react
faster to potential problems, either by clarifying the necessary aspects or
rectifying their performance.

2. Theoretical background and development of hypotheses

Given the complex world in which we live, it is not easy to identify
why companies obtain certain results. This is even more complicated if
it involves analyzing aspects as difficult to measure as those related to
an organization's CR. In other words, in a hyper-connected society with
a huge number of publications and news items about different compa-
nies, the different perceptions about business activities are shared and
must be taken into account by companies concerned about maintaining
a good CR. Due to this complexity, it would be interesting to examine
the concept of CR by focusing on one of its specific aspects, namely in-
tegrity in the governance of companies. Likewise, and for the purpose of
this simplification, it would make sense to analyze the relationship be-
tween CR and another specific aspect, namely financial analysts' recom-
mendations on whether or not to invest in companies' shares. To com-
plete this analysis, it also seems appropriate to test the way in which
both integrity and recommendations are related to share price. Although
these are individual elements of the actual wider situation, as can be
seen in Fig. 1, they help to shed more light so that, in the future, we can
improve the CR models that exist today.

2.1. Relationship between integrity of governance and CR

Studies linking integrity with a company's CR have done so from a
personal perspective or an institutional perspective. In the first of these,
CR is positively related to the integrity of the people who form part of
the company, both managers [52,64,79,100,107] and all other staff
[100,107]. In the second perspective, this relationship has also been
tested considering the integrity associated with corporate management
policies [23,29,44,99,100].

Fig. 1. Relationship of reputational aspects with each other and with share price variation.
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The integrity of governance analyzed in this work falls under the in-
stitutional perspective. Although the literature on this subject to date is
not extensive, there is evidence to conclude that the integrity of gover-
nance is indeed one of the dimensions that makes up CR [23,44]. How-
ever, this relationship has not been tested by measuring both constructs,
integrity of governance and CR, through information published on the
Internet. Therefore, where the relationship between the two has been
examined on a basis that goes beyond mere theoretical reflection, these
variables have been measured using data from reports prepared by other
sources, such as, for example, the value creation index in Forbes mag-
azine [29] or through interviews with different stakeholders [44]. The
strength of the relationship between these two variables has not yet been
studied, as integrity is not the only component that contributes to the
measurement of CR.

Consequently, we can add to the results of these studies in two re-
gards. Firstly, it would be interesting to test whether the relationship
between the integrity of governance and the CR of companies is effec-
tively demonstrated using information published on the Internet. This
information has a spontaneity that is not found in surveys, as stakehold-
ers speak out about the aspects that really interest them without being
prompted by a researcher's questions [25,66]. Secondly, if this relation-
ship is found, its strength can be tested. Therefore, the first working hy-
pothesis proposed is:

H1 = The integrity of governance perceived in the online environ-
ment has a positive impact on the CR perceived in the online environ-
ment.

2.2. Relationship between CR and financial analysts' recommendations

In order to understand the impact of CR on share price, it is impor-
tant to consider in turn how financial analysts are influenced by public
opinion about a company's activities. That is, we need to analyze the dif-
ferent signals that stock analysts use to assess the wisdom of investing in
certain shares [48]. In fact, reciprocally, the recommendations of these
analysts offer the company tangible clues about the extent to which they
have met stakeholder expectations [41]. However, to analyze the rela-
tionship between CR and these recommendations, we need to consider
CR in all its dimensions. Thus, according to the RepTrak® System pro-
posed by Fombrun et al. [44], in addition to integrity of governance, the
other dimensions that help to define reputation are: experience with the
products or services; the innovative nature of the company; working en-
vironment; responsibility to the public; leadership of the managers and
the economic-financial performance of the company.

For obvious reasons, studies that have analyzed the relationship
between CR and analysts' recommendations have been fundamentally
based on the economic-financial performance of companies, establish-
ing that, under normal conditions, when this is positive, analysts' rec-
ommendations are favorable [12,20,91]. Corporate social responsibility
(CSR), which basically falls under the dimension of responsibility to the
public, has also been positively linked to financial analysts' recommen-
dations [41,60,73]. Other dimensions of reputation have elicited less at-
tention from researchers. One exception here is the study by Gabbioneta,
Ravasi and Mazzola [48] who found that financial performance, vision
and leadership, financial disclosure and corporate governance show a
high correlation with the general attitude of stock analysts towards a
company. However, they point out that these aspects do not have a di-
rect effect on the behavior of analysts, that is, on the content of the rec-
ommendations they issue.

In these studies, in order to measure CR and its different dimen-
sions, the authors used secondary information from surveys [12,41,48],
reports by financial analysts [20,91] and databases such as Thom-
son Reuters [60,73], which, in turn, are based on annual re

ports, NGO websites, CSR reports, company websites, stock exchange fil-
ings and news sources [92]. In other words, they ignore, for example,
the opinions that come directly from the public and that are continu-
ously published in the online setting.

Only the studies by Casado-Molina et al. [24] and Kim and Youm
[63] use a variety of online sources that include the opinions of society
as a whole to measure CR, although there are differences between the
resulting findings. Thus, Casado-Molina et al. [24] reach a conclusion
similar to that of Gabbioneta et al. [48], since they conclude that neg-
ative experiences and emotions about a brand in various dimensions of
CR do not necessarily generate negative recommendations from finan-
cial analysts. Meanwhile, in contrast, Kim and Youm [63] analyze cor-
porate Twitter accounts and show that both tweets sent by the company
and those sent by customers can have a significant impact on analyst
recommendations. Therefore, given the scarcity of studies measuring CR
based on the opinions generated in the online environment from various
audiences, both experts and non-experts, and their relationship with an-
alysts' recommendations, and in view of the most common conclusions
from the research that has examined this relationship, the following sec-
ond working hypothesis is proposed:

H2 = The CR perceived in the online environment has a positive
impact on the recommendations that financial analysts publish on the
internet about investments in a company's shares.

2.3. Relationship between financial analysts' recommendations and share
price

By providing investment advice, financial analysts influence the
value of the company through increasing investor awareness, as well as
the demand for a company's shares and, therefore, their price [89,108].
The literature dedicated to examining share price responses to ana-
lysts' recommendations has not found unanimous results. Some authors
have concluded that there is no such response [11,13,71,109]. How-
ever, the general feeling is that, with a large number of nuances, stud-
ies have found a relationship between recommendations and share price
[8,11,14,32,46,50,51,60,62,65,72,75,90,93,108].

Apart from these results, it is worth noting that, in general, stud-
ies have based their conclusions on analyst reports provided either
by the companies for which the analysts are working
[11,13,14,32,51,62,65,71] or by databases that are normally subscrip-
tion services [8,11,46,60,72,75,90,93,108]. Examples of such data-
bases include Compustat North America and Zacks Investment Research.

Consequently, the opinions of many independent financial analysts,
who offer their opinions in open forums to which many small investors
have access, are not taken into account. This is the case with forums
such as Rankia (www.rankia.com) and Kostarof (www.kostarof.com),
which are financial communities with a large number of registered users
in which all kinds of stock market information are offered, including
recommendations, that aid financial decision making. As a consequence,
in our third working hypothesis, we propose testing the relationship be-
tween analyst recommendations and the variation in the share prices
of companies using the information contained in these types of forum
found in the online environment:

H3 Analyst recommendations made in open financial forums in the
online environment will have an impact on a company's stock price.

2.4. Relationship between integrity of governance and share price

Most research measures the influence of the company's entire repu-
tation, which, as already indicated, consists of various dimensions, on
certain aspects of the business, including financial performance indica-
tors [31,77]. However, few studies measure the impact of the individ
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ual dimensions affecting reputation on financial business performance
[102]. This includes the integrity of governance as one of the dimen-
sions that explains corporate reputation. In this regard, when authors
have studied the relationship between integrity and an aspect related to
the economic-financial results of companies, they have done so mainly
from the framework of the manipulation of prices in the stock market.
They show how the activities of some dishonest traders, who use com-
mercial tactics to obtain profits, result in an alteration of share prices
and a destabilization of the financial markets [47,86,87,112].

When such actions are uncovered, the regulatory bodies act accord-
ingly. For example, the United States Securities and Exchange Commis-
sion (SEC) has imposed various fines for manipulating stock recommen-
dations for personal gain [15,84,105]. In turn, this discovery modi-
fies the perception of the integrity of the company involved, so it can
influence the results of companies and the actions taken by investors
[27,35,78,94,104].

Again, in this case, the authors who have examined the issue have
measured the perception of the integrity of companies without consid-
ering the opinions that society publishes, in a generally spontaneously
way, on the social networks. Consequently, no work has been able to test
the way in which all audiences, without being prompted by a question,
will influence the stock market value of a company's shares. We consider
that this is of vital importance, mainly because in social environments,
information relating to scandals is having an ever greater impact on the
overall performance of organizations. The fourth working hypothesis is
formulated within this context:

H4 = The integrity of governance perceived in the online environ-
ment has a positive impact on share price.

2.5. Relationship between transparency and share price

There is a certain amount of evidence in the literature on the rela-
tionship between share price and two of the attributes that, according
to the RepTrak™ model, comprise the integrity of governance, namely
transparency and ethical behavior [44], as one of the factors that ex-
plains reputation. For the first, Alonso [6] studies the measurement of
transparency that companies are conveying through their presence on
the Internet. This involves analyzing the information offered on corpo-
rate websites. She confirms that the companies with the highest mar-
ket value are the companies most willing to show transparency, making
electronic means of participation available to their shareholders. This
author argues that this transparency is more palpable in the oil and en-
ergy sectors, while the opposite can be said for financial and real es-
tate services. In fact, Baraibar‐Diez, Odriozola and Fernández [10] ar-
gue that transparency is a key point for the efficient development of eco-
nomic activity. Transparency in communications and a fluent dialogue
using technology, especially online sources, generates more confidence
and a favorable perception of the integrity of the company Dellarocas
[33].

On the other hand, Cormier and Magnan [28] argue that trans-
parency, measured as the level of information asymmetry between man-
agers and investors affects the forecasts of financial analysts in gen-
eral, as well as the stock market value assigned to the reported earn-
ings of a company. Likewise, this asymmetric information handled by
sophisticated investors produces a decrease or increase in prices in the
stock market [106]. In addition, it has been observed that the disclo-
sure and transfer of information is important in emerging economies,
since it can reduce the risk of Chinese companies in the stock mar-
kets [111]. Finally, it should be noted that as a result of the recent
financial crisis, which had such a strong impact on the banking sec-
tor, recent research has pointed to transparency as a fundamental vari-
able due to its effect on other business variables [4]. In the same line,
Akhigbe, McNulty and Stevenson [3] argue that there is a positive

association between transparency and bank holding company financial
performance.

Apart from these results, when examining the relationship between
transparency and share price, no studies have been found that measure
the former by including the perception that the public generally ex-
presses about it on social networks in the online environment. With this
in mind, and taking into account the results obtained so far, we propose
the fifth working hypothesis:

H5 = The transparency perceived in the online environment has a
positive impact on a company's share price.

2.6. Relationship between ethics and share price

The interest aroused by the study of ethics in companies has been
characterized, almost since its emergence in the 1950s, by identifying
the relationship between ethics and the benefit this has for firms. In this
regard, Bowie [16,17] contradicts what he considers to be the wide-
spread opinion that ethics and profits are inversely related. Although he
is unable to conclude that ethics always lead to higher profit margins,
he offers many examples where ethics have had a positive impact on re-
sults, given that they provide companies with a source of competitive
advantage. The examples include a company providing meaningful work
to its employees, which may increase their productivity. Another exam-
ple is the prompt payment of suppliers, which will allow the company
to have a wide range of potential suppliers who want to do business
with it. Along this same line, many other authors have found that the
relationship between ethics and profits is positive in the business world
[27,78,94,104]. In contrast, Capelle-Blancard and Petit [21] conclude
that, on average, companies with negative events in their ethical behav-
ior experience a fall of 0.1% in their market value, while companies do
not obtain anything on average from positive announcements.

Worthy of special mention is the work by McMurrian and Matulich
[74], who argue that there are still many companies with unethical busi-
ness practices that will not be discovered and, therefore, these will not
have negative consequences for the company. This view is shared in part
by a series of studies establishing that an increase in company value is
only possible if the different stakeholders have a positive perception of
the ethical behavior of the companies [5,35,42,43,70,76,97,103].

Although several of these studies have carried out their analysis on
the basis of the Covalence Ethical Quote (CEQ) [21,35,76], which is an
index that gathers information using search engines, individual websites
and different correspondents, public opinion expressed spontaneously
on social networks has been ignored when testing the relationship be-
tween perceived ethics and share price. Only the studies by Ramos and
Casado-Molina [81] and Casado-Molina et al. [24] find that public opin-
ion on the behavior of banks expressed in the online environment, in-
cluding the social networks, shows a moderate positive correlation with
share price. This leads us to the sixth and final working hypothesis:

H6 Ethical behavior, as perceived in the online environment, has a
positive impact on share price.

3. Research methodology

3.1. Sample

To achieve the proposed objectives, six variables have been taken
into account, of which five refer to intangible aspects of the company
(transparency, ethical behavior, integrity of governance, CR and rec-
ommendations), and one relates to the results, namely share price. Al-
though the first idea was to analyze the variable called “responsible
use of power”, due to this being the third attribute that, together with
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transparency and ethical behavior, forms integrity of governance [44],
this was not finally possible. This is because, after a first check, we re-
alized that this is a topic that is not usually discussed in the online en-
vironment. That is, when it comes to private companies, which are the
subject of our study, unlike in other areas, such as public companies or
politics, the aspects related to the responsible use of power are not eas-
ily perceived by society. For this reason, we decided to exclude it from
this work.

As can be seen in Fig. 2, which contains all the steps followed in
the methodology, for the empirical analysis, a sample of 36 private com-
panies was used, randomly selected among large Spanish corporations
listed on the stock market, active on May 17, 2017, and with total as-
sets exceeding 450 million euros. The characteristics of the aforemen-
tioned sample and its sectoral distribution appear in Table 1. The in-
formation obtained covers the period from April 17 to May 16, 2017.
For the five variables covering intangible aspects, these observations are
those corresponding to the 30 days studied, plus the 15 days prior to
April 17. However, the figures from these 15 previous days were only
used for the calculation of the daily ratio of the intangible variables.
This daily ratio is calculated with a time horizon of 15 days because
the intangible variables covered in this study are not extracted to mea-
sure specific events, but rather are used to measure the general per

ceptions that stakeholders have about a certain company. The multipli-
cation of these 45 days by the 36 companies analyzed gives the total of
1620 observations to determine the intangible variables. Furthermore,
only the thirty days of the aforementioned study month were taken into
account for the data relating to share price.

3.2. Data collection

The collection of share price data did not present any major prob-
lems, since it is public data that was obtained from the website of the
Spanish Securities and Exchange Commission (www.cnmv.es) and the
Madrid Stock Exchange, which is the body in charge of the supervi-
sion and inspection of the Spanish stock markets and the activity of
those involved in them. Given that the companies analyzed are hetero-
geneous, it was considered appropriate for the analysis to use the data
relating to share price variations, also known as daily returns, rather
than the value of the prices themselves. To this end, the variation was
obtained by subtracting the previous day's share price from the clos-
ing price for that day, expressing this change as a percentage. For the
days on which the stock market was not operating, such as bank holi-
days and weekends, the last variation figure calculated was used. On the

Fig. 2. Phases of the methodology.
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Table 1
Industry distribution of sample.

Industry Number of firms SIC code

Manufacturing 15 20–39
Finances, insurance, real estate 9 60–67
Services 9 70–89
Construction 3 15–17
Total 36

Note: SIC code is the Standard Industrial Classification code.

other hand, the values of the transparency, ethics, integrity of gover-
nance and CR variables have been formed with online perceptions taken
daily from the social network Twitter, news items published in the main
Spanish digital journals. In addition, specialized open business forums
were used to extract financial analysts' recommendations on investing in
shares.

The data collection process for these variables was carried out using
public and private APIs and through scraping processes, fundamentally
with the help of the software import.io, thereby managing to capture in-
formation. In the case of Twitter, a filter was performed through its own
search interface using as the keyword the brand of each firm, as well as
every alias or synonym used by users of this social network to refer to
each company. After this filtering process, 95,547 tweets were acquired
throughout the study period.

Regarding the broadcast media, the most important online daily
journals were accessed every day. For this study, a total of 532 news
items related to the sample were extracted. Using the Really Simple Syn-
dication (RSS) link for each journal, its agenda setting was downloaded
automatically. Then, an automated reading of the headline of each news
item was carried out and, if it contained the trade mark or a synonym
of the name of the company, the body of the news was accessed through
its URL.

For forums, a total of 13 specialized forums on different topics were
analyzed, such as the economy, businesses, banks, insurance and con-
sumption, and different target audiences. Through scraping processes,
we acquired 6234 posts from those forums, relating to the sample of
companies. In each forum, several discussion topics are published daily
and users generate their own posts as an answer to each topic.

3.3. Data analysis

As survey data are not used in this study to measure the variables
that refer to intangible aspects, instead taking data from online com-
ments published in the form of text, we need to use big data and busi-
ness intelligence techniques. These procedures allow us to extract a
large volume of qualitative data from the online environment and trans-
form them into quantitative data for subsequent processing and analysis.
Therefore, once the information from these sources had been collected,
all the data referring to the variables for intangible aspects, that is, all
tweets, online news and forum posts (hereinafter, inputs) were inserted
into a single database in order to make them available to the analysis
engine.

Given that not all of these inputs are valid for the analysis, they were
filtered after being collected and compiled. In keeping with other similar
studies, the Python NLTK library was used to do this [24]. By applying
a set of logical rules, the elements that did not refer to the companies
analyzed and/or the qualitative variables for analysis were eliminated.
For example, in order to be able to analyze inputs related to the trans-
parency of Company X, rules of the following type were defined: “Com-
pany name X″ AND “inform”. In this way, a tweet such as: “[Company
name X] did not inform us that the rate would increase after the third
month. They are crooks” was considered valid for company X within the
transparency variable.

This classification was not exclusive, i.e., the same input could be as-
signed to several variables. This occurs mainly for the integrity variable,
since it includes the attributes referring to both transparency and ethi-
cal behavior. Similarly, non-transparent behavior, if clearly intended to
cause some kind of harm, is also considered unethical, as would be the
case in the previous example. Moreover, given that the RepTrak® model
used in this work assumes that integrity of governance is one of the di-
mensions of CR, the inputs classified in the integrity category were also
classified in the CR category. It should be noted that while it may appear
nonsensical to demonstrate their relationship given that the first forms
part of the second, this is not actually the case. This is because since
there are several dimensions that make up CR, the relationship between
it and integrity of governance could be so weak that it does not yield a
statistically significant result, explaining only a small proportion of the
variance.

Once cleaned, a semantic analysis was performed using a classifica-
tion algorithm based on an Artificial Neural Network (ANN). The text
corpus endorsed by the Spanish Society for Natural Language Processing
(SEPLN for its Spanish initials) was used for this analysis, which contains
over 70,000 phrases and uses the open source library TensorFlow. This
operation allows a specific valence (hatred, reject, indifference, accep-
tance, admiration) [54] to be associated with each of the inputs of trans-
parency, ethics, integrity and CR, and a label with the recommendation
inputs (buy, outperform, hold, underperform, sell) [24]. This associa-
tion of valences and labels allows us to simplify the subsequent analy-
ses. Thus, with valences, the numerical values to be assigned to each of
the inputs are narrowed down, and with labels, we can directly assign a
value to the input, as can be seen in Table 2.

To finish specifying the value of the inputs for the transparency,
ethics, integrity and CR variables, a second analysis is carried out using
a Bayes classifier trained with a corpus. Within the range of values as-
sociated with each valence, this analysis assigns a specific value based
on the intensity of the implicit sentiment in each input. Thus, contin-
uing with the previous example, the transparency of company X was
assigned a value equal to 1 by the algorithm, given that it would fall
within the hate category (X < 2) and, although it includes a disqualifi-
cation (crooks), it is not classified as one of the most aggressive. Table 3
contains some examples of how these inputs were classified and valued.

Once the inputs had been transformed into values, they were stored
in a different database for each company. Each was ordered by day, in
such a way that the first column contained the dates, followed by the
transparency, ethics, integrity, CR and recommendations values. Given
that there could be more than one value for each variable on the same
day (for example, various tweets that talk about an ethical aspect of a

Table 2
Categories.

Transparency, Ethics, Integrity of governance, CR Value

Hatred X < 2
Reject 2 ≤ X < 4
Indifference 4 ≤ X < 6
Acceptance 6 ≤ X < 8
Admiration X ≥ 8
Recommendations
Buy 10
Outperform 7.5
Hold 5
Underperform 2.5
Sell 0

Note: X means the value assigned to the item valued.
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Table 3
Examples of the classification and valuation of the transparency, ethical behavior, integrity of governance and CR inputs.

Date Input Categories Tone Value

June 04,
2017

[Company name] presents its two new models CR (innovative nature) Indifference 5.5

December 04,
2017

[Company name] a pioneer of salary transparency in Spain Transparency/Integrity/CR (integrity of
governance)

Admiration 9.0

01/17/2017 [Company name] sells products obtained through slave labor. Shameful! Ethics/Integrity/CR (integrity of governance) Hate 1.0
01/17/2017 [Company name] among the corporations that choose profits over people Ethics/Integrity/CR (integrity of governance) Hate 1.5
04/25/2017 Many thanks to all the employees at [company name]. Although they took their time,

they looked after me in the end
CR (experience with products or services) Acceptance 7.0

04/28/2017 Lots of misleading advertising from [company name]. You pay and they don't respect
the coverage!!! Fraud!

Transparency/Ethics/Integrity/CR (integrity
of governance)

Hate 1.0

April 05,
2017

[Company name] and ONCE Foundation strengthen their agreement to employ people
with a disability

CR (responsibility to the public) Admiration 9.0

October 05,
2017

The Court annuls a purchase of shares in [company name] for misleading information
about its solvency

Transparency/Ethics/Integrity/CR (integrity
of governance)

Reject 2.5

company), the value assigned to that variable on that day was their
arithmetic mean. In addition, if on one day there were no comments for
a specific variable or recommendations from financial analysts, the daily
rate for the previous day was used, since it was understood that percep-
tions had not changed.

To consider the historical trend over the 15 days and avoid the val-
ues of the variables depending on the perceptions, news and recommen-
dations on a single day, another column was added to the database, next
to the daily data, showing the cumulative data over this time period.
This was obtained as a weighted average of the total score of in the 15
days considered, linearly decreasing the weight of the information for
each of the days as a function of time. A final column was added at the
end with each day's daily stock return values. A single database with the
information on all companies was built as a final step, forming the de-
finitive working database. This database was made up of 1080 rows (30
days multiplied by 36 companies) and seven columns (one with the date;
another five with the cumulative data on the variables transparency,
ethics, integrity, CR and recommendations; and another with the daily
stock returns).

For the statistical processing of the data a series of linear regres-
sions were carried out in which the dependent and independent vari-
ables changed depending on the hypothesis to be tested. Before test-
ing the hypotheses using simple linear regression, for each of the in-
dependent variables it was necessary to test the classic assumptions of
normality, absence of autocorrelation and absence of heteroscedasticity
of the residuals. This was carried out using the Kolmogorov-Smirnov,
Durbin-Watson and Breusch-Pagan tests respectively. These linear re-
gressions also include the interaction effects that some variables may
have on others, in order to test the combined effect on each of the
dependent variables in the respective regressions. In this regard, we
must point out that those cases in which, according to the scientific lit-
erature, one of the possible interaction factors is a component of the
other have not been included. In other words, the interactions between
transparency, ethical behavior, integrity of governance and CR have not

Table 4
Descriptive analysis of independent variables.

Variable Mean SD Max Min

Transparency 6.380 4.246 10.000 0.000
Ethical behavior 6.344 2.140 10.000 0.000
Integrity of governance 6.355 1.876 10.000 0.000
Corporate reputation 6.425 1.501 9.875 1.898
Recommendations 5.223 3.829 9.378 1.643

SD: Standard Deviation; Max: Maximum value; Min: Minimum value.

been considered. This is due to the fact that, as there is a possibility that
some are included in others, a positive result could not be considered a
joint effect of both on the dependent variable.

4. Results and discussion

With the aim of testing the hypotheses suggested in the current
study, and prior to performing the linear regressions, Table 4 shows the
statistical description of each of the intangible variables indicates a rel-
ative dispersion regarding the average values. Additionally, the variable
integrity and the attributes used for constructing it, transparency and
ethical behavior, show similar values, slightly higher than 6.3. Never-
theless, the CR variable obtained reaches its highest value through on-
line sources (mean = 6.425) when the recommendation index is lowest
(mean = 5.223). In any case, the value is above five for all the vari-
ables, indicating perceptions and recommendations inclined towards the
positive aspects.

Moreover, as can be seen in Table 5, the application of the simple
linear regression technique is found to be appropriate. This is because
in all regressions proposed, the Kolmogorov-Smirnov test (normality of
the residuals) has a significance level higher than 0.05; the Durbin-Wat-
son test (absence of autocorrelation of the residuals) has values be

Table 5
Testing classical assumptions of simple linear regression.

Regression Dependent variable Independent variable Z Kolmogorov-Smirnov Durbin-Watson LM (observed value) Breusch-Pagan

1 Corporate reputation Integrity of governance 0.740 (p-value = 0.192) 2.141 0.979 (p-value = 0.321)
2 Recommendations Corporate reputation 0.250 (p-value = 0.497) 1.531 1.270 (p-value = 0.243)
3 Share price variation Recommendations 0.203 (p-value = 0.771) 2.037 0.084 (p-value = 0.772)
4 Share price variation Integrity of governance 0.876 (p-value = 0.176) 1.788 0.461 (p-value = 0.497)
5 Share price variation Transparency 0.356 (p-value = 0.390) 2.478 0.321 (p-value = 0.571)
6 Share price variation Ethical behavior 0.670 (p-value = 0.254) 1.640 0.011 (p-value = 0.831)
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tween 1.5 and 2.5; and the significance of the Bresusch-Pagan test (ab-
sence of heteroscedasticity of the residuals) is greater than 0.05 in all
cases.

As shown in Table 6, the existence of a linear relationship between
integrity of governance and CR is demonstrated, with the former be-
ing the independent variable and the latter the dependent variable. Al-
though the regression coefficient has a value of 0.128 and, therefore, we
cannot talk about a high coefficient, it is statistically significant. In addi-
tion, the value of R2, that is, the square of the Pearson correlation coeffi-
cient, indicates that integrity perceived by stakeholders expressed in the
online channels explains 67.1% of the variability of the CR. The inter-
action effect between the integrity of governance and share price vari-
ation is also tested. This indicates that the effect of integrity on CR in-
creases slightly if share price variation is higher. This seems logical tak-
ing into account that the positive perception that a company acts with
integrity, together with the experience of a rise in its share value, has
an effect on the CR perceived by stakeholders. The existence of the re-
lationship described confirms working hypothesis 1, which is in keep-
ing with the results of the studies that have examined this relationship
[9,23,29,44,80,99,100]. However, the results found here allow us to
add that integrity is not just another component of reputation, but rather
explains a large part of the variability of CR in online environments.

In addition, the hypothesis that financial analysts' recommendations
are related to the reputation that emerges from online environments
is also confirmed. In particular the regression coefficient is equal to
5.709, being statistically significant. However, CR only explains 5.9% of
the variability of the recommendations made by financial analysts, ac-
cording to the R2 statistic. However, the fact that the R2 is relatively

Table 6
Linear regressions with interaction effects.

Variables Coefficients
Standard
Error t-stat Pr>|t|

Linear regression 1: CR as a dependent variable
Constant 3.146 0.599 8.432 0.000***
Integrity of governance 0.128 0.077 3.372 0.000***
Integrity of governance x
Share price variation

0.046 0.065 6.467 0.011**

Linear regression 2: Recommendations as a dependent variable
Constant −35.873 11.726 −4.175 0.005***
CR 5.709 1.625 3.234 0.003***
Linear regression 3: Share price variation as a dependent variable
Constant 3.625 0.034 136.872 0.000***
Recommendations 0.032 0.005 2.943 0.005***
Linear regression 4: Share price variation as a dependent variable
Constant −11.374 7.852 −1.509 0.138
Integrity of governance 4.735 1.207 3.376 0.000***
Integrity of governance x
Recommendations

0.123 0.766 2.348 0.043*

Linear regression 5: Share price variation as a dependent variable
Constant 11.952 4.126 2.765 0.006***
Transparency 0.721 0.615 1.574 0.167
Linear regression 6: Share price variation as a dependent variable
Constant −5.672 7.483 −0.670 0.673
Ethical behavior 3.462 1.135 2.973 0.003***

Note: Only includes the interaction effects that are statistically significant.
Linear regression 1: R 2 = 0.671; St. Error of estimation = 1.467; F. = 11.842***.
Linear regression 2: R 2 = 0.059; St. Error of estimation = 3.651; F. = 9.818***.
Linear regression 3: R 2 = 0.224; St. Error of estimation = 0.099; F. = 8.614***.
Linear regression 4: R 2 = 0.113; St. Error of estimation = 22.460; F. = 10.728***.
Linear regression 5: R 2 = 0.017; St. Error of estimation = 25.849; F. = 9.897***.
Linear regression 6: R 2 = 0.001; St. Error of estimation = 3.711; F. = 9.985***.
*p < 0.05. **p < 0.01 ***p < 0.001.

low does not invalidate this result. It should be noted that the inten-
tion in this work is not to build an explanatory model of how the differ-
ent variables are made up, but rather to identify the existence of rela-
tionships between them. Evidently, financial analyst recommendations
are not influenced solely by the online comments of society in general.
Therefore, hypothesis 2 is confirmed. This confirmation, together with
the conclusions found in other studies, again shows that when all opin-
ions in the online environment are taken into account, those of both ex-
perts and non-experts, led by a researcher or spontaneously, the CR is
taken into account by financial analysts when making their recommen-
dations. These conclusions support those found in other studies, both in
the offline environment [12,20,41,60,63,73,91]. They therefore con-
tradict the findings of Gabbioneta et al. [48] and Casado-Molina et al.
[24], who found no relationship between negative comments about the
companies and analyst recommendations.

The third relationship tested in Table 6, that is, the relationship be-
tween recommendations and share price variation, is also demonstrated,
with a statistically significant coefficient equal to 0.032. In this case,
the proportion of share price variability explained by analysts' online
recommendations is equal to 22.4%. Consequently, hypothesis 3 is also
demonstrated. In other words, this result reinforces the idea that, despite
the suspicion that these recommendations may be biased due to particu-
lar interests, as demonstrated by Mikhail Walther and Willis [75], they
also have an effect on daily returns in the case of opinions expressed in
open forums on the Internet.

Having verified the hypotheses that allow for the establishment of re-
lationships between integrity of governance, CR, recommendations and
share price variation, another of the objectives of this research is to an-
alyze the relationship between integrity, and two attributes that make
it up, namely transparency and ethical behavior, and share price varia-
tion. According to the results shown in Table 6, integrity is a significant
factor and has a positive impact on share price variation in the stock
market. The regression coefficient is equal to 4.735, with a p-value <
0.001. The interaction effect between integrity of governance and rec-
ommendations also has a significant coefficient. In other words, the pos-
itive perception that a company behaves with integrity, together with
a set of favorable recommendations to buy its shares, has a joint effect
on the daily returns it provides to its investors. Therefore, hypothesis
4 is confirmed; the higher the level of integrity perceived online, the
higher the share price variation. However, according to the R2 coeffi-
cient, integrity does not explain a high proportion of share price varia-
tion (11.3%), which seems quite logical given the number of factors that
may be involved in price changes. Despite this figure, the verification of
the existence of a relationship between business integrity and fluctua-
tions in share prices is an interesting result, largely for two reasons: (1)
As far as we know, it is the first study to demonstrate this relationship in
the online environment, which creates an opportunity to continue with
its investigation given its importance for companies; (2) It is a result that
is supported by the large volume of opinions and news stories generated
on the Internet.

However, the attributes of integrity seem to have a different impact
on share price development. Specifically, transparency does not turn out
to be a significant variable, whereas ethical behavior is significant in
relation to share price variation, with a regression coefficient equal to
3.462, although with an R2 equal to 0.1%. These results imply that hy-
pothesis 5 is rejected while hypothesis 6 is accepted. However, in this
latter case, the result must be interpreted with caution given the little
variation explained by ethical behavior.

There is one possible explanation why integrity explains only 11.3%
of share price variation and that two of the attributes comprising it
are either not significant or explain a small proportion of the variance.
This indicates that changes in the stock market cannot be explained by
the perception that the company behaves in an ethical and transparent
way, considered in isolation. In other words, the market does not dis
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tinguish between the two characteristics and forms an overall view of
the way the public and the media perceive companies' integrity of gover-
nance. Consequently, the results of this work confirm those of other au-
thors [27,35,78,94,104]. It can therefore be concluded that integrity,
considered globally, has an impact on the daily stock returns of compa-
nies.

As far as transparency is concerned, and despite not showing a rela-
tionship with share price, the comparison between the results from the
literature to date and those from this work are complicated. This may be
due to the fact that the concept of transparency perceived by the pub-
lic is not the same as that held by managers, workers or other experts
whose opinions are used in the majority of studies. In other words, as
confirmed by Ewer [40], whilst the latter values very specific informa-
tion which facilitates their decision-making, the second does not reduce
the concept of transparency to this type of information.

However, in the case of the relationship between ethical behavior
and share price variation, the results of our research, albeit modest, are
in keeping not only with that proposed by Bowie [16,17] through ex-
amples, but also with that demonstrated empirically by other authors
[27,35,78,94,103,104]. Despite this, and as stated by McMurrian and
Matulich [74], there are still companies that act in a way which is con-
trary to what is considered to be ethical behavior, trusting that they
will not be discovered. Even so, the argument about the presence of
these companies only reinforces the belief in the importance of business
ethics, as this argument implies the need to hide unethical behavior, pre-
cisely because of fear of its repercussions.

Finally, the conclusions regarding the working hypotheses are sum-
marized in Table 7. It can be seen that all the relationships analyzed are
demonstrated, with the exception of the relationship between the share
price variation of a company and transparency, as perceived by stake-
holders in the online environment, which has not been demonstrated.

5. Conclusions

Even though the relationships between the integrity of governance
of companies, CR, stock market recommendations and share price have
received some attention from researchers, most of them have dealt with
this using opinions and publications collected through surveys or in-
terviews. This work contributes to the creation of literature by provid-
ing evidence of the existence of such relationships in the online envi-
ronment. This involves gathering opinions that are generally published
spontaneously and immediately after the events that generate them,
coming from a variety of audiences and providing a large amount of in-
formation. Specifically, it has demonstrated that the integrity of gover-
nance of companies is a component that contributes significantly to the
formation of their CR. This is very important since CR, considered in all

Table 7
Conclusions about the hypothesis.

Variable Conclusion

H1: The integrity of governance perceived in the online environment
has a positive impact on the CR perceived in the online environment

Accepted

H2: The CR perceived in the online environment has a positive
impact on the recommendations that financial analysts publish on the
internet about investments in a company's shares

Accepted

H3: Analyst recommendations made in open financial forums in the
online environment will have an impact on a company's stock price

Accepted

H4: The integrity of governance perceived in the online environment
has a positive impact on share price

Accepted

H5: The transparency perceived in the online environment has a
positive impact on a company's share price

Rejected

H6: Ethical behavior, as perceived in the online environment, has a
positive impact on share price

Accepted

its dimensions, is a factor that financial analysts take into account when
recommending whether or not to invest in a company's shares. In turn,
both the perception of the integrity of companies and the analysts' rec-
ommendations have an impact on share price.

Given that this study has been shown to be largely in keeping with
much of the written literature on the relationship between reputational
aspects and business results, the online environment is validated as a
very valuable source of information for both academics and companies
interested in these topics. Moreover, given the Internet's great impor-
tance today for the dissemination of information and the verification
that the perceptions of stakeholders may influence share prices, a signif-
icant practical implication can be extracted from this work: the need for
companies to monitor the information provided by stakeholders in this
area on the different Internet platforms. This monitoring would allow
companies to design an action protocol for the prevention and diagnosis
of reputation crises that influence the markets. This is especially relevant
for certain sectors, such as the telecommunications and banking sectors,
which are especially susceptible to reputational risks that are easily and
quickly spread over the Internet. To this end, companies need to invest
in techniques for the processing of big data and business intelligence.

Just as studies based on analyzing information which does not in-
clude the opinions and information published in the online environment
have that as a limitation, our study suffers from the same limitation, al-
though in the opposite way. For this reason, it would be advisable for
future research to develop 360° studies that combine information from
both environments. In addition, although the automated semantic analy-
sis allows results to be based on a considerable volume of data and has
been widely accepted by current researchers, given the high percentage
of effectiveness [22,26,61,69], there is a loss of specificity. In any case,
this study aims to be a first step that helps the research community to
continue addressing the relationships between reputational aspects and
business results, including a wide range of information sources.
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