INTRODUCTION

The knowledge about future developments is essential for building strategic paths for companies, regions, nations and groups of nations (Mendonca et al. 2012). In order to detect discontinuities, authors use the concept of weak signals which was introduced by Ansoff in the 1970s.

Ansoff defined weak signals as warnings (which can be found inside or outside the company), events or developments that for the fact of being too much incomplete do not allow any type of estimation on their impacts and rigorous answers [START_REF] Ansoff | Strategic dimensions of internationalization[END_REF]. When a weak signal first appears, the information included is very vague; there is only a sense of a threat or opportunity. Progressively the information increases and describes the source of the threat or opportunity, its characteristics, the responses needed, and finally the outcomes that can be expected [START_REF] Holopainen | Weak signals: Ansoff today[END_REF]. And the detection of these signals and early (warning) signs seems to be based on the subjective evaluation of people who perceive them [START_REF] Lesca | Faites de la veille et de l'IE avec plaisir en vous épanouissant[END_REF]. Based on [START_REF] Lesca | Our Actions and Projects, their Risks and Impact on the environment: using the weak signal concept to explore unforeseen and unespected possibilities[END_REF] work, our research categorizes the criteria that can guide their detection.

As we live today in a digital dependence world, future trends and early developments lie within the use of social media. The everyday lives of citizens have, over the last fifteen or so years, resulted in a deep change in the behaviors and perceptions we have in relation to the information that is shared freely online [START_REF] Perrin | Social media usage: 2005-2015[END_REF]. People share on social media what they can't easily share in the real world, this has helped people form groups so much faster and easier. Such groups tend to expand and evolve over time gaining a large number of members who share the same purpose or ideas. Social networks are considered the main means of individual recruitment and social movement's growth [START_REF] Diani | Social Movements and Networks : Relational Approaches to Collective Action, ser. Comparative Politics Series[END_REF]. It has played a key role in arranging riots and lootings as well as organizing peaceful protests. Social media exert an element of social influence and can make it more likely for people to take action [START_REF] Margetts | Political turbulence: How social media shape collective action[END_REF]. Retweets of breaking news, photos of what is happening, and statements of what actions people are taking could encourage others to also take action [START_REF] Hale | How digital design shapes political participation: A natural experiment with social information[END_REF].

Such behavior has resulted in the creation of a vast repository of information that holds potential value as an intelligence resource. Thus, it is important to detect weak signals from information hidden in the day-to-day data produced by the environment. However, the actual amount of data is so immense that human beings cannot extract the desired weak signals with manual work. To solve this problem appropriate tools are needed which scan and process the relevant data daily in order to detect weak signals. Our research proposes criteria derived from the definition of weak signals [START_REF] Welz | Weak signals detection: Criteria for social media monitoring tools[END_REF]. These criteria characterize whether a tool can be a detector of weak signals.

In this paper, we focus on analyzing social media data (more precisely from Facebook, Twitter and Reddit) from the Ukraine-Russia conflict in February 2022 through a multidisciplinary approach, using computer science and human behavior with the aim to identify weak signals through the answer to our research question that is: how to detect weak signals in social media?

Our results show that weak signals certainly exist in social media and that the proposed methodology can be effectively used in the detection and analysis of future phenomena and trends. From our analysis, we outlined predictive patterns, like changes in interaction frequency, topic subject and emotions, that could represent the individualities of weak signals in social media. This case study is a simplified version of what a tool can be able to perform by data extraction from social media. However, our study has different limitations: the tools used to extract and analyze the social media posts were used only in the free version: it means that several analyses were made in the background of the program without giving the possibility to adapt it more concretely to our research. Also, the fact that we decided to include Russian and Ukrainian as languages in our dataset, it might have some interpretation mistakes as the texts were automatically translated by the program (there is no information about the methods used for the translation).

The rest of the paper is structured as follows: in the first part, definitions of weak signals, and social media, the computer-human interaction and signals and signs in social media, will be discussed. The second part is related to the detection of weak signals where a background of web-based weak signals detection and criteria for social media monitoring are proposed. The last part includes the case study of the Ukraine-Russia conflict starting by introducing the choice of the methodology, then by giving a brief overview of the conflict and details the methods used for collecting and analyzing the data. The next sections present respectively the finding and discussion of the results.

PART 1 :

-WEAK SIGNALS: SIGNS AND SIGNALS THROUGH SOCIAL MEDIA

CHAPTER 1: WEAK SIGNALS DEFINITIONS

The concept of weak signals was introduced in 1975 by Ansoff in his publication Managing Strategic Surprise by Response to Weak Signals. His paper aimed to diagnose the reasons why companies tend to fail to manage threats and business opportunities, despite the meticulous strategic planning practiced by managers. According to [START_REF] Ansoff | Managing strategic surprise by response to weak signals[END_REF] the success of strategies depends on their ability to deal with environmental discontinuities. From Ansoff's perspective, for an organization to respond promptly to an uncertain environment, it should be ready to respond to any information about likely threats and opportunities. He defined weak signals as ''external or internal warnings that are incomplete to permit an accurate estimation of their impact and/or to determine a complete response'' [START_REF] Holopainen | Weak signals: Ansoff today[END_REF][START_REF] Kim | NEST: A quantitative model for detecting emerging trends using a global monitoring expert network and Bayesian network[END_REF].

Weak signals are unremarkable since they are considered premature and tend to hide behind other phenomena and that is why they are called "weak" [START_REF] Mendonça | The strategic strength of weak signal analysis[END_REF].

Therefore, there is an uncertain apprehension that Ansoff calls "sense of turbulence" about the possible occurrence of an event, but there is no precision about its characteristics or consequences [START_REF] Ansoff | The Secrets of Strategic Management: The Anssoffian approach[END_REF]. As the level of knowledge about a phenomenon increases, clear and obvious signs that are called "strong signals" arise from these events [START_REF] Ansoff | Optimizing Profitability in Turbulent Environments: A Formula for Strategic Success[END_REF].

Weak Signals are still under research, although this concept has been suggested for almost fifty years. In fact, if Ansoff was focusing mainly on strategic management, his view raised the interest in other disciplines, especially in forecasting studies (Miller, Rossel, & Jorgensen, 2012). Besides, these signals are suitable for the foresight of phenomena that combine natural, social, and technical changes [START_REF] Warnke | Small seeds for grand challenges-Exploring disregarded seeds of change in a foresight process for RTI policy[END_REF]. The understanding of weak signals become primordial in economic matters but most important in social issues like natural disasters or prevention of terrorist attacks.

As said before, the concept of weak signals is studied in different fields, this segmentation raised multiple nomenclature. Some authors, for instance, use the term "weak signs", while others name them "future signs," "drivers of change," "seeds of change," and finally "wild cards" [START_REF] Miller | Future studies and weak signals: a critical survey introduction[END_REF]. Many authors consider weak signals as emerging or disruptive trends, or again that all those terms have different concepts and not synonyms [START_REF] Saritas | The big picture-trends, drivers, wild cards, discontinuities and weak signals[END_REF].

In fact, the preference for a specific terminology results from the theoretical conception of the author. On the other hand, some authors underline the ambiguity of weak signals that mandate an interpretation which is subjective. [START_REF] Godet | From Anticipation to Action, A Handbook of Strategic Prospective[END_REF] mentions the difficulty to detect signals in the present about a future event, while [START_REF] Saul | Seeing the future in weak signals[END_REF] credits this complexity to the fact that there is a confusion between signals and noises. Mendonça, Cardoso and Caraça (2012) consider weak signals unstructured and informational about a potential change in an environment, but they don't provide any further details except for the fact that they link the denomination to the phenomena, for instance, "wild cards" is not considered as a synonym of weak signal because it has a low probability and high impact event. Other authors like Hiltunen (2008) included these semiotic aspects. He has tried to clarify the confusion about the weak signal definitions, by combining signal, issue, and interpretation in the concept of the ''future sign'', which more holistically describes how these signals relate to change (Saritas & Smith, 2010). Citing from Igor Ansoff, Hiltunen (2008) provides a definition of weak signals as: ''warnings (external or internal), events and developments that are still too incomplete to permit an accurate estimation of their impact and/or to determine their complete responses''. This detachment from the phenomenon gives weak signals this subjective characteristic.
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Here to say that the puzzlement of weak signals is due to the multiple pieces of information that are insufficient to have a complete framework.

Weak signals become meaningful in relation to the context where they emerge and develop.

Weak signals can be associated with certain events that might and might not happen and if their detection is starting to become easier with the evolution of technology, their interpretation -as it concerns the human aspects -can only be subjective.

Concerning the terms used to define weak signals, as discussed before, authors tend to choose the terminology that can relate to their field of studies, however the use of "sign" and "signal" in some papers seemed equivalent and in others they consider sign as the first element that it will become a signal [START_REF] Lesca | Our Actions and Projects, their Risks and Impact on the environment: using the weak signal concept to explore unforeseen and unespected possibilities[END_REF]. As the field of study is social media, which will be presented in the next part, the understanding of the difference between sign and signals in human-computer interaction seems appropriate.

CHAPTER 2: SOCIAL MEDIA DEFINITION

The literature offers several definitions of social media, both within the communication field and through related disciplines like public relations, information science, and mass media.

Definitions typically converge around the notion social media refer to digital technologies underlining user-generated content or interaction [START_REF] Kaplan | Users of the world, unite! The challenges and opportunities of social media[END_REF][START_REF] Terry | Twittering healthcare: Social media and medicine[END_REF].

Social media are also referred to by channel characteristics, identifying either directionality of messages [START_REF] Kent | Directions in social media for professionals and scholars[END_REF] or using specific tools like Facebook or Twitter to make interaction easier [START_REF] Howard | Social media and political change: Capacity, constraint, and consequence[END_REF] [START_REF] Hempel | Philosophy of natural science[END_REF] to guide theory and research. Some present definitions are relatively simple, they tend to focus on how the message is built in social media. For instance, Russo, Watkins, Kelly, and Chan (2008) defined social media as, "those that facilitate online communication, networking, and/or collaboration" (p. 22). Kaplan and Haenlein (2010) offer a similarly brief definition of social media as, "a group of Internetbased applications that build on the ideological and technological foundations of Web 2.0, and that allow the creation and exchange of User Generated Content" (p. 61). [START_REF] Lewis | Social media and strategic communication: Attitudes and perceptions among college students[END_REF] noted "social media" simply serve as a, "label for digital technologies that allow people to connect, interact, produce and share content" (p. 2). The discussed aspects of these definitions is that they are not unique to social media but they could be applied to other communication technologies like email, missing the unique technological and social affordances that distinguish social media [START_REF] Carr | Social media: Defining, developing, and divining[END_REF].

Howard and Parks (2012) exhibit a more complex definition of social media as consisting of three parts: "(a) the information infrastructure and tools used to produce and distribute content;

(b) the content that takes the digital form of personal messages, news, ideas, and cultural products; and (c) the people, organizations, and industries that produce and consume digital content" (p. 362). They also made clear that social media are often denoted by their specific applications and not by their characteristics. Though a more robust definition, this focus on specific tools can be problematic as it misses the actual and potential social impacts of those tools and limits possible contributions to theory building, restricting applicability to descriptive studies [START_REF] Carr | Social media: Defining, developing, and divining[END_REF].

More definitions of social media have been cited from outside communication science. Within public relations, Kent (2010) defined social media as, "any interactive communication channel that allows for two-way interaction and feedback," successively specifying modern social media are marked by their, "potential for real-time interaction, reduced anonymity, a sense of propinquity, short response times, and the ability to 'time shift,' or engage the social network whenever suits each particular member" (p. 645) Social media have often been conceptualized techno-centrically, based on specific devices or tool affordances, often considered to be synonymous with Web 2.0 or the collaborative Web (e.g., Agichtein, Castillo, Donato, Gionis, & Mishne, 2008). Web 2.0 refers to Web-based, collaborative tools relying on user-generated content that constantly evolve and improve (O'Reilly, 2005).

The fact that there is a missing definition that makes all authors agree on, poses some problems for the future studies in social media. So, it would be objectively harder to manage and address issues striking upon social media from all perspectives.

From these definitions and some of the expected directions of social media discussed before, [START_REF] Carr | Social media: Defining, developing, and divining[END_REF] posit a new definition of social media that described as deductive, descriptive, robust and that is applicable through all years: "Social media are Internet-based, disentrained, and persistent channels of mass personal communication facilitating perceptions of interactions among users, deriving value primarily from user-generated content" (p. 8)

The increase of the technical infrastructure and social use of social media over the next years will converge communication fields with other disciplines and this mixture will impact theories and applications. The algorithms ruling social media, the interaction with users and the value of this connection will attract the interest of scholars and change the methods of studies. Here to understand why studying the human-computer interaction through signs and signals is essential for our research.

CHAPTER 3: HUMAN-COMPUTER INTERACTION: SIGNS AND SIGNALS

Signs have been in existence since the Paleolithic era. If before they were representations on the walls of caves, with the Egyptian, Greek and Roman they become art in buildings and again an essential tool to communicate with the increasing trade and commerce. They had in mind to make those signs comprehensible for everyone. However, communication is both based on linguistic signs (voluntary) and non-linguistic signs that can be gestures, attitudes etc.

(sometimes unconscious). If then we originated signs to interact with other human beings, today we went way beyond this kind of communication and started looking for a human-machine interaction. [START_REF] Nake | Human-computer interaction: signs and signals interfacing[END_REF] states that the interaction of a human with a computer and its program is the interplay of two processes, both semiotic in nature, coupled and viewed by the user as a single process. For the author, one of these processes is a sign process that takes place around the user, the interpretation of a sign is what the thoughts of the user. That's because this actor is the one using devices and producing signs. For each sign that is produced there are multiple sub-signs, users while trying to interpret a sign tend to lower their level of this hierarchy.

The second process is a signal process, that is the most rudimentary form of a sign. The sign is private of everything that turns something into a sign and left only with its physical substance or carrier. The author calls this carrier to sign a signal. This transformation occurs within an extremely short period of time, and it may involve thousands, if not millions, of more primitive or elementary signal transmissions within the computer (Nake, 1995).

For different authors in the literature, the user inevitably interprets all the action as a sign process. With computers, these two complex processes are coupled to make the interface resulting in different types of interaction. "The fact that the sign and the signal processes have to be coupled is the raison d'être of human factors research or cognitive ergonomics, and their research into user interfaces" 1 Nake (1994).

Explaining this process in relation to a computer in simple words, we can say that user type certain elements that are signs because they have the user's interpretation, as soon as they are integrated in the interface of the machine, they start losing this "subjective" property becoming only transmissions on the lever of the electronic circuit and that's what a signal is. Once a programmer decides to follow these signals, they will become signs again as they will acquire the programmer's interpretation. Here to say that higher up the hierarchy of machine language, assembly language, operating system, higher level language, window manager, interaction toolkit, user interface management system, application program, and a user's direct manipulation, increasingly more complex interpretants get produced and evoked by the semiosis that takes place (Andersen, 1992).

So, the problem of designing a good interactive system, which implies a useful functionality and a usable interface, is that of designing a signal process that, when activated, causes a human to associate "meaningful" and "intended" interpretations with the output signals [START_REF] Grudin | Interface. An evolving concept[END_REF].

Here to understand that the signs happen before signals, if you translate this function, we can say that in order to receive the signal, we have to detect the first emitted signs. The main issue here is that sometimes those signs are so weak that they are impossible to detect, or even if we are able to detect them it is hard to understand the impact in the future. Ahlqvist et al. (2020) explained this difficulty by the relational theory that refers to a sociohermeneutic approach with the objective to balance the roles of both the observer and the observed object and the social, psychological, and material contexts of the observation. The relational theory of futures knowledge includes five components :

1. The observer: the actor who identifies a weak signal 2. The object: the object is the signal that is catched by the observer. 1. Failure to meet positively valued goals 2. Absence of positively valued stimuli 3. The presence of negatively valued stimuli [START_REF] Agnew | Foundation for a general strain theory of crime and delinquency[END_REF]. These strains beget negative emotions (e.g., anger, frustration, depression) that subsequently lead to deviant behavior.

To simplify these theories, the authors used the example in the context of social media showing that the context is essential to the determination of new future knowledge. So, the dual process we discussed before might differ from one context to another.

CHAPTER 4: SIGNS AND SIGNALS IN SOCIAL MEDIA

In order to go further with our research, we can say that there are different typologies of signs and signals that might change from one field to another. In social media, users tend to address their opinion and thoughts willingly and naturally as a form of communication, they can be spontaneous as resulting from a change in the environment. These kinds of interactions sometimes are translated in the real world creating a real-word phenomenon. On the other hand, some interactions are less voluntary as they want to force the creation of a certain act, for instance, firms advertising for themselves or via influencers. In the table here below, we focus on the typology proposed by [START_REF] Lesca | Our Actions and Projects, their Risks and Impact on the environment: using the weak signal concept to explore unforeseen and unespected possibilities[END_REF] to understand how we can adapt it to the social media field. The author defined a global typology of signs and signals that can be translated in different contexts. In table 1 we included only the "member of the public" and "reflex" because of the nature of our field of research; it seems that the "spontaneous" character of signs is absent in social media as it reflects the voluntary act to communicate information. We wanted to point out that we use the reflex that originally was related to "Programmed messages and alerts automatically emitted by a computer or electronic system" for its similar characteristics of programmed advertising. Our understanding of the sign and signal concepts lead us to use this type because we think that once a company starts to program its posts in social media to talk about its product or service, it loses its natural aspects of the message, and it can only be interpreted in one way. We allowed ourselves to make this consideration knowing that there are some gaps that could be studied in future research.

PARTIE 2 -WEAK SIGNALS DETECTION

CHAPTER 1: WEB-BASED WEAK SIGNALS DETECTION

In traditional foresight studies, including weak signal detection methods, the scanning of early warning signs has relied heavily upon the intuitive interpretation of human experts, which is costly and time-consuming; however, the results also vary based on the analyzer's perspectives.

In the big data era, as the size of available information increases exponentially, it is becoming more challenging for experts to effectively scan topics from various information sources.

Therefore, many scholars have been using text mining techniques such as information retrieval to extract information sources from the Internet, focusing mainly on web data such as social [START_REF] Reger | Technology foresight in companies: from an indicator to a network and process perspective[END_REF]). In order to support strategic planning with forecasting is to identify and to analyze the development of signals [START_REF] Holopainen | Weak signals: Ansoff today[END_REF][START_REF] Rossel | Weak signals as a flexible framing space for enhanced management and decision-making[END_REF]. [START_REF] Ansoff | Managing strategic surprise by response to weak signals[END_REF] defines a signal as an existing event. To become relevant, this event should have an impact on at least one target related to the strategic planning decision [START_REF] Driscoll | Method and system for searching for relevant documents from a text database collection, using statistical ranking, relevancy feedback and small pieces of text[END_REF][START_REF] Mizzaro | Relevance: the whole history[END_REF][START_REF] Shanteau | How much information does an expert use? Is it relevant?[END_REF].

CHAPTER 2: BACKGROUND OF WEAK SIGNALS DETECTION

Weak signals are "features of incipient changes that can help managers avoid strategic surprises" [START_REF] Ansoff | Managing strategic surprise by response to weak signals[END_REF], however, as we discussed in the first part of this paper, the difficulty to detect them lead decision makers to ignore them so they are not considered in the decisionmaking process [START_REF] Ilmola | Filters of weak signals hinder foresight: Monitoring weak signals efficiently 34[END_REF].

Evaluating the impact development of these weak signals helps strategic planners to consider future impacts on their strategic decision by time [START_REF] Mendonça | The strategic strength of weak signal analysis[END_REF]. This is essential as long-term decisions characterize strategic planning.

I. ENVIRONMENTAL SCANNING

For the strategic planning of an organization, relevant weak signals occur in the organization's environment [START_REF] Ansoff | Implanting strategic management[END_REF]. To identify these weak signals, a wide scope environmental scanning process is suggested [START_REF] Tonn | A methodology for organizing and quantifying the results of environmental scanning exercises[END_REF][START_REF] Kim | NEST: A quantitative model for detecting emerging trends using a global monitoring expert network and Bayesian network[END_REF]. After defining an organization's environment, it identifies all existing data sources within the environment and traces their development [START_REF] Kaivooja | Weak signals analysis, knowledge management theory and systemic socio-cultural transitions[END_REF]. While today the internet becomes the pillar of data source for organizations, environmental scanning is often applied on internet information [START_REF] Decker | An internet-based approach to environmental scanning in marketing planning[END_REF]. Most of this information (news feeds, social media posts etc.) is accessible in form of textual data [START_REF] Uskali | Paying attention to weak signals: The key concept for innovation journalism[END_REF]) that the authors name documents. Each document consists of a specific number of terms or words that can be semantically summarized to textual patterns.

Hence, processing this huge number of documents as well as the textual patterns standing behind documents requires at least the use of a semi-automatic approach [START_REF] Yang | Automatic generation of semantically enriched web pages by a text mining approach[END_REF]. This computational complexity is increased further by the fact that a textual document is often related to several different events [START_REF] Uskali | Paying attention to weak signals: The key concept for innovation journalism[END_REF].

The assimilation of the events presented in these documents is done by using text mining approaches. The purpose is to extract textual patterns based on predefined clusters. Each text pattern is inspected to identify the relationship with the problem addressed. Thus, the corresponding event impacts an organization's target and can be seen as a signal [START_REF] Tabatabei | Detecting Weak Signals by Internet-Based Environmental Scanning[END_REF].

We already underlined the difference between a weak signal and a strong signal, we also saw that signals on their early stage are more difficult to detect and interpret so it is interesting to know that Ansoff & McDonnel (1990) define five stages for signal development from weak to strong:

• The sense of threat or/and opportunity • The source of threat or/and opportunity is known

• The shape of threat or/and opportunity is concrete

• The response strategies are understood

• The outcome of the response is forecastable.

Authors think that the detection of weak signals and early (warning) signs is less based on their intrinsic nature than on the subjective evaluation of the people who perceive them (their interpretations) [START_REF] Lesca | Faites de la veille et de l'IE avec plaisir en vous épanouissant[END_REF]. [START_REF] Lesca | Our Actions and Projects, their Risks and Impact on the environment: using the weak signal concept to explore unforeseen and unespected possibilities[END_REF], proposed a few criteria to guide their detection, these criteria can be generalized to all contexts. To apply idea mining, a user has to provide a context (ideas that are known to the user) where the problem is described and has to provide textual data (or idea text, unknown ideas to the users) where new and useful ideas are described that can be used to solve the given problem [START_REF] Thorleuchter | Semantic weak signal tracing[END_REF]. Means and ends from these unknown ideas are identified and the corresponding terms are extracted. Comparing means and ends from idea text and context leads to the identification of new ideas where either a known means occurs together with an unknown end or an unknown means occurs together with a known end [START_REF] Thorleuchter | Mining ideas from textual information[END_REF].

Idea mining identifies a textual pattern from the idea text as a new idea (that can be used to solve an existing problem) if (Thorleuchter et al., 2013b):

• The number of known terms and the number of unknown terms in this pattern are well balanced

• Known terms occur more frequently in context than other terms

• Unknown terms occur more frequently in idea text than other terms

• Specific terms occur

To summarize what have been said all along, we can outline the web-based weak signals detection by idea mining as below:

1. A preprocessing and term vector creating step is applied twice in the approach. It transforms the data received from the previous step to a specific format as required by the subsequent step. Standard methods from text mining are used in this step. From this definition we derived criteria which have to be fulfilled by tools in order to detect weak signals: In order to better understand the importance of an efficient tool to detect weak signals, we decided to perform an example of a weak signals detection process using three different social media tools to better assimilate the process of early warning detections and the major role of instruments' criteria to have significant results.

PARTIE 3 -RESEARCH METHODOLOGY

In this case study we want to answer our research question that is how to detect weak signals in social media by identifying whether or not the conflict between Russia and Ukraine was predictable.

In fact, in social media we can perform different techniques for the detection of weak signals, they include keyword analysis, geo-spatial analysis, frequency analysis, semantic and sentiment analysis. Using these techniques, we set a goal to detect weak signals and their patterns in order to predict future phenomena. The tools are different, today the market is offering multiple services to monitor and forecast the web depending on the topic and the field of study. In our case study we will try to perform some of these techniques using different online tools to study the Ukraine-Russia conflict.

CHAPTER 1: CASE STUDY

Case study research allows the exploration and understanding of complex issues. It can be considered a robust research method particularly when a holistic, in-depth investigation is required [START_REF] Zainal | Case study as a research method[END_REF]. Recognized as a tool in many social science studies, the role of case study method in research becomes more prominent when issues with regard to education [START_REF] Gulsecen | Teaching ICT to teacher candidates using PBL: A qualitative and quantitative evaluation[END_REF], sociology [START_REF] Grassel | The use of volunteers to support family careers of dementia patients: results of a prospective longitudinal study investigating expectations towards and experience with training and professional support[END_REF] and community-based problems [START_REF] Johnson | Decision models for the location of community corrections centers[END_REF].

Through case study methods, a researcher is able to go beyond the quantitative statistical results and understand the behavioral conditions through the actor's perspective [START_REF] Zainal | Case study as a research method[END_REF].

By including both quantitative and qualitative data, case study helps explain both the process and outcome of a phenomenon through complete observation, reconstruction and analysis of the cases under investigation [START_REF] Tellis | Introduction to Case Study[END_REF].

Given the characteristics of the case study as a proven and well-established technique that enables scholars to apply theoretical concepts in real world situations (KoganPage), it seemed to be a valid methodology of our study.

CHAPTER 2: THE CASE STUDY OF THE UKRAINE-RUSSIA CONFLICT (2022)

We decided to use the case study of this conflict because it is a current event but most importantly because of the big role that social media played in this context. Moreover, this conflict is not a new topic considering the relationship between Ukraine and Russia through history; however, governments were surprised when the Russian leader decided to attack the Ukrainian front. Here to understand when and if they were weak signals that could have prevented the transformation of a political conflict in a war. On 24th February 2022, Russian forces launched a full-scale invasion of neighboring Ukraine, attacking locations across the country. Putin announced it as a special military operation but for Zelenskyy is a full-scale invasion. No matter what we name it as a number of people have been killed and thousands have fled their homes. The Russian president started his move in early November by sending the troops towards the border with Ukraine. Hiding behind some demands that Putin is addressing to the West, Russia decided to recognize the independence of the two Russian-backed separatist's areas in eastern Ukraine and send troops to support them.

The use of social media allowed people to find out about the invasions and get involved. As we will display after, the Ukrainian President is the most engaging user in Twitter and he is using his account to get help for his country; the use of social media not only favorized the spread of information but also helped Ukrainian in finding help from outside (several groups in Facebook were created in order to facilitate the welcome of Ukrainian in western houses).

CHAPTER 3: DATA COLLECTION

For our data collection we decided to use three different social media content analysis to enrich our research. In fact, using only one of these tools would not be enough to perform the analysis we will be presenting, as none of this instrument is able to detect all changes in communication frequency, the emerging keywords, and the changes in sentiment strength. We are conscious about the fact that in the market might exist tools that can perform all of the elements mentioned above, but as it will be mentioned in the research limitation, the most performant tools are not free or not accessible for common users.

Using Keyhole2 , Social Mention3 and BuzzSumo4 , we collected available posts from different social media, such us Twitter, Facebook, and Reddit between the 21 and 25 february 2022 (totally 14,641,507 total engagements). The reason behind collecting posts between this range of time is to observe any potential changes in the emotions, frequency, etc.; in particular when the attack occurred. After finding the most popular and trending topics, we created combinations of keywords to query the databases, i.e.: Russia AND Ukraine, and used language-filtering to exclude any non-English post except for Ukrainian and Russian that have been translated automatically. The restriction to English is to simplify our results and avoid any errors related to multiple languages; however, our geo-spatial range of research included all countries. Our dataset (see Appendix 1) was formed automatically by the programs used for the extraction, and reports were created.

CHAPTER 4: DATA ANALYSIS

Our approach derived from the paper of Charitonidis et al. (2015) 5 analyzing Twitter data from the London riots in 2011 through a multi-disciplinary approach, drawing upon human behavior and computer science, to identify and detect weak signals that could be early indicators of the subsequent widespread offline actions. This approach seemed to be relevant for our study as their research validates that weak signals indeed exist in social media and can be used for predicting real-world phenomena, such as the London riots. The authors proposed a model that consists of a variety of techniques for the detection of weak signals in social media. These techniques include (i) keyword analysis, (ii) geo-spatial analysis, (iii) frequency analysis, (iv) semantic analysis and (v) sentiment analysis.

We decided to use different automatic tools to analyze our corpus in order to have more reliable information. We, first, focused on frequency analysis to identify the communication changes and the correlations between the posts and the actual event. Afterwards, we added a geo-spatial analysis to generate heat maps.

We used Keyhole, which offers a sentiment analysis tool, to detect any potential emotional changes in the communication before, during and after the incidents. This program is designed to estimate the sentiment through text, emojis, etc. As a result, we have different values (positive-neutral-negative); due to the high volume of data, Keyhole calculates the average sentiment and returns a value, additionally, BuzzSumo classifies the posts according to the most used emojis reactions.

Keyhole also allows qualitative examination of the key terms through the use of concordances.

This feature helps us to get more qualitative insights into users' thoughts, feelings and behavior.

The process of information cleaning is covered by the program.

Using the proposed model, we aim to detect weak signals and their patterns; the detection of geo-location information (either in the form of coordinates or location names in text) in a higher frequency than in the past could be a form of a weak signal [START_REF] Charitonidis | Weak signals as predictors of real-world phenomena in social media[END_REF]. Also, keyword analysis plays a key role when it comes to detecting words and topics of interest. A word, or semantic domain, is key if it occurs more often than would be expected by chance in a corpus compared to some norm [START_REF] Rayson | From key words to key semantic domains[END_REF]. Keywords that initially appear at the fringes of online communications, but quickly gain strength over time, can be early indicators of future trends [START_REF] Charitonidis | Weak signals as predictors of real-world phenomena in social media[END_REF]. Finally, sentiment analysis can significantly improve the prediction of events by giving insights into the emotions of users and help in detecting emotional shifts. The negative sentiment is usually the key to widespread events in Twitter; as such events are associated with rises in the negative sentiment [START_REF] Thelwall | Sentiment in twitter events[END_REF].

Therefore, unusual rises in the negative sentiment could be an early indication of emerging trends.

Following the same reasoning of the authors above, the presence of key words that become stronger over time (war, military, aggression), and the evolution of the negative sentiment during different time lapses of the event can be interpreted as an early sign.

PARTIE 3 -GENERAL FINDINGS AND DISCUSSION

CHAPTER 1: RESULTS

Figure 1 shows the daily number of posts from the dataset between 21 and 25 February 2022.

As can be seen in the figure, while the flow of posts was initially stable and low in frequency, however, in the 22 February it was followed by a considerable increase. Figure 2, which depicts the average sentiment of all posts from the dataset, shows that there has been an important increase in the negative sentiment during the 21-22 February time-period, whereas, at the same time the positive sentiment fell. The linguistic analysis of tweets, from 21 and 22 February shows that important ruse on posts is associated with the incident that occurred. Figure 4 illustrates the tag cloud with the most significant keywords as calculated by Keyhole. Ukraine If the 23 rd , the number of posts decreased (see Figure 1) and the sentiment level changed from negative to neutral, the early morning of the 24 th February there is a steep rise in the number of engagements, the negative sentiment consistently outweighed the positive sentiment in the following hours, giving insights into the current emotions of users. We can also notice that the number of posts increased in several areas, different from Russia and Ukraine, (see Figure 5). From our analysis, we outlined predictive patterns, like changes in interaction frequency, topic subject and emotions, that could represent the individualities of weak signals in social media.

For instance, the rate of posts in Social Media seem to respect a trail that is intently related to developing events in the real-life. Thus, when the proportion of posts turns strangely high compared to the normal rate (Figure 1), it could be an indicator of a weak signal. Our findings also demonstrate that an unexpected increase in the volume of messages is usually accompanied by spikes in the negative sentiment which could be another strategic characteristic of weak signals. This correlation between rises in frequency and sentiment could form a pattern of weak signals [START_REF] Charitonidis | Weak signals as predictors of real-world phenomena in social media[END_REF].

It's perceptible how social media users instantly report about their environment by sharing images or videos and sometimes by giving specific locations. It is also interesting the way they share broadcast messages from other social networking services in an effort to warn the general public for upcoming disorders in specific locations. Therefore, a geo-spatial analysis in the case of such phenomena proves to be valuable. Performing frequency analysis over geo-spatial analysis, we can detect early indications of emerging events in different geographical areas [START_REF] Charitonidis | Weak signals as predictors of real-world phenomena in social media[END_REF].

The word analysis has also delivered us with keywords that we could beware of in weak signals of interest (i.e., in the context of civil disturbance). For instance, War/Invasion words seem to be one of the emerging key terms in such phenomena. If these words are emerging within the online conversations, then they could be early indicators of impending disturbances and violent actions.

As shown before (Figure 5) USA, France, Germany, and UK have been the countries where the majority of posts were located, here to understand the extension of the phenomenon and the intention to make it outstanding; without surprise one of the most active users is the Ukrainian president Zelenskyy. This to say that the event started to transform its local aspect to become a world matter. In fact, geographical names are also one of the key terms that could be used in combination with geo-spatial analysis; since these words include information related to 

LIMITATIONS

In the theoretical framework we underlined different criteria that allow the detection of weak signals, such as the criteria of possible weak signals or the criteria for tools monitoring, however in our empirical part we did not fully respect all elements.

In fact, this case study is a simplified version of what a tool can be able to perform by data extraction from social media. However, our study has different limitations: the tools used to extract and analyze the social media posts were used only in the free version: it means that several analyses were made in the background of the program without giving the possibility to adapt it more concretely to our research. Also, the fact that we decided to include Russian and Ukrainian as languages in our dataset, it might have some interpretation mistakes as the texts were automatically translated by the program (there is no information about the methods used for the translation).

Furthermore, for our study we decided to use three different tools in order to have more completed data but we do not deny that the impossibility to parameter the tools, we don't fully know if the data collection and interpretation is the same for the three of them. Here to say that our findings might be inaccurate on a certain level. Including this level of reliability assessment to the filtering process will increase the effectiveness of the approach presented in our study.

AVENUES FOR FUTURE RESEARCHES

Research can also be made to study the possibility of a timeframe for the maturity of weak signals to strong signals.

It would be also interesting to use collocation analysis techniques to examine networks and links between words, actors and geographical places, etc., to identify possible weak signals and their patterns for forecasting future events. Moreover, research can be conducted to analyze social media of groups to predict solid patterns to study their relationship and how an individual can spread information and influence others. 

TABLE OF TABLES

  -Nunes et al. (2019) explained that there are two main approaches: the one that treats weak signals objectively and another that considers them subjectively (Holopainen & Toivonen, 2012). Recognizing weak signals objectively basically means that the signals are considered as part of the phenomenon. This interpretation joins Ansoff's idea by marking these signals as early warnings predicting a future event. From this point of view, authors like Harris and Zeisler (2002) define weak signals as "small events that are generally ignored by the conventional forecasting approaches".

3 .

 3 The perspective: the orientation, it's basically connected to the sense-making capabilities of the observer. 4. The context: the context defines the boundaries of what is possible to know from a certain position consisting of the observer, the object, and the perspective. 5. The Local knowledge: the component underlines that the observers are always submerged in local knowledge, that is, knowledge that is particular, selective, limited and interpreted from a certain perspective. Song et al. (2020) tried to identify Future Signals by analyzing big data employing the General Strain Theory (GST). GST suggests there are three types of strains of actual or anticipated factors:

  media and academic papers (Yoon, 2012; Hong et al., 2016; Yoo et al., 2009). Many researchers have focused on automating data collection techniques. Consequently, keyword filtering in terms of weakness is reliant on the manual efforts of experts (El Akrouchi et al., 2020). Generally, this process of detection can be semi-automatic, especially when analyzing data based on keywords provided by experts. In Thorleuchter (2013), parts of the process were performed manually, whereas Xia et al. (2018) and Yoon (2012) used keywordbased mining techniques. Scholars have attempted to overcome this shortcoming by implementing a fully automatic process. Research on full automation of weak signal detection is still in its initial stages, and this is shown by the low number of papers and projects in this field. Gutsche (2018) presented an automatic process of weak signal detection and forecasting using temporal web mining, dynamic topic modeling, and time series analysis. So far, we saw that the current literature is rich with definitions of weak signals. The literature joins weak signals with strategic planning and futures research (Mendonca et al. 2012) and as well with corporate foresight (Rohrbeck, 2010) and technology foresight

2 . 3 . 4 .CHAPTER 3 :

 2343 A web mining step is applied to identify textual information from the internet that is related to the given strategic decision problem. It creates and executes search queries based on the given key words and it crawls the full text of the retrieved results. As a result, a document collection of the internet representing the organization's environment is given. The idea mining step compares the problem description to the document collection resulted by the web mining step. It identifies new ideas within the collection that might be able to solve the given strategic decision problem. Based on the identified ideas, a weak signal analysis step is processed. It clusters the new ideas, it identifies weak signals, and it provides weak signals to the decision maker for an improved strategic decision making. However, we have to say that this methodology has some limitations as it does not detect weak signals at stage one or wild cards. CRITERIA FOR SOCIAL MEDIA MONITORING Welz et al. (2012) define weak signals as: "imprecise and incomplete, often not perceived, currently existing information or evidence of strong discontinuities of present trajectory. They may involve opportunities and threats whose extent is not yet known. They are hard to identify, because they hide in the noise of the daily produced data".

(

  weight = 1.89), Russian (weight = 1), Moscow (weight = 0.86), WAR (weight = 0.62), NATO (weight = 0.59), are among the top overused ones. The mood switch, onwards the keywords, indicate weak signals of the growing collective fear of an invasion additionally to the position of NATO and Western interventions (see Figure 4); which would eventually become one of the major reasons for the war. These early signals could have given insights into the behavior and emotions of people before the war started on 24 February.
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  locations and places. The detection of main geographical names can provide early indications of emerging local events. Paying attention to these key structures of weak signals can improve the detection of signals of interest in large-scale social media data. The proposed methodology could possibly be applied in detecting weak signals in different domains other than the one shown below.

Future

  work is still required in the exploration of the reliability of the weak signals in social media because of the detection of false information in malicious, joke or even false positives in texts that cannot be properly identified by text mining approaches. This area has been explored by a number of researchers, such as (Gupta et al., 2014 and Castillo et al., 2011) using a variety of approaches including machine learning and NLP.
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  . Even if they exist multiple definitions, there is still a lack of a

	formal, concise, and mutually agreed upon definition of social media (Effing, van
	Hillegersberg, & Huibers, 2011; Kaplan & Haenlein, 2010; Xiang & Gretzel, 2010),
	particularly across disciplines. The lack of a common definition can result in multiple
	connotations of a concept, making it difficult to create a shared understanding

Table 1 Typology of signs and signals in social media

 1 

	Type	Event

Adapted from "Table

9

.1. Typology of signals and signs"

[START_REF] Lesca | Our Actions and Projects, their Risks and Impact on the environment: using the weak signal concept to explore unforeseen and unespected possibilities[END_REF] 

Table 2 Criteria to detect weak signals and early signs

 2 where one cluster represents one and only one weak signal (one-to-one correspondence). This k is selected where the calculated number is maximal.

	Criteria		Description
	Novelty	and	They are phenomena that appear for the first time without any
	singularity		redundancy
	Dissonance		There is a discrepancy between perceived signals, habits, stereotypes
			or expectations
	Absence		Some signals or signs are not perceivable despite their existence
	Repetition		Signals or signs are repeated in different environment with no apparent
			link with each other
	Difference		Their perceived similar appearance present in reality subtle
			differences
	Adapted from "Table 9.2. Criteria to detect possible weak signals and early (warning) signs" (Lesca, 2011)
	II. WEAK SIGNAL ANALYSIS APPROACHES
	In literature, many attempts are made to realize weak signal analysis: Decker et al. (2005) and
	Uskali (2005) approaches are focused on the restriction of the number of input data to a very
	small size to prevent the high manual effort. However, these approaches could not be expanded

to a wide scope internet based environmental scanning

[START_REF] Tabatabei | Detecting Weak Signals by Internet-Based Environmental Scanning[END_REF]

.

[START_REF] Yoon | Detecting weak signals for long-term business opportunities using text mining of Web news[END_REF] 

provides an automated internet based environmental scanning combined with weak signal analysis.

[START_REF] Yoon | Detecting weak signals for long-term business opportunities using text mining of Web news[END_REF] 

identifies trends related to solar cells by restricting the Thorleuchter et al. (2013a) filter results of an internet based environmental scanning with standard text mining filtering methods from raw text cleaning over correcting typographical errors up to stop-word filtering and stemming. The results are semantically clustered in order to identify weak and strong signals. The relevance of the findings depends on different search queries. However, this research may lead to irrelevant results, as the importance of the analysis of each cluster.

III. SEMANTIC CLUSTERING FOR WEAK SIGNAL ANALYSIS

Thorleuchter et al. (2013a) use semantic clustering for weak signal analysis to consider differences in authors' writing styles and contexts. Semantic approaches calculate dependencies among terms

[START_REF] Ilmola | Filters of weak signals hinder foresight: Monitoring weak signals efficiently 34[END_REF]

. Each group consists of terms that occur together in several documents but it also consists of terms that might occur together in these documents. This considers the aspect of meaning from the documents. It is in contrast to knowledge structurebased approaches that consider the aspects of words

[START_REF] Kontostathis | A framework for understanding Latent Semantic Indexing (LSI) performance[END_REF]

. small then several weak signals might be found in one cluster. If k is too large then a weak signal possibly occurs in several clusters. To calculate an optimal value of k, the number of clusters is calculated

Table 3 Social media tools criteria to detect weak signals
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	Criteria	Description
	Variety of analysis	Different methods of analysis
	Multilingual analysis	The supported languages
	Time series analysis	Presentation of the results over a given time-frame
	Extension of the source base	Possibility to add more sources
	Inclusion of deep web content	Extraction of hidden pages
	Inclusion of different source	Ability to include different formats such as videos or
	format	images…
	Adapted from "	

Table 2 :

 2 Derived criteria for tools and a brief description per criterion"[START_REF] Welz | Weak signals detection: Criteria for social media monitoring tools[END_REF] 
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CONCLUSION

After the carried-out literature review and the case study that focused on detection of weak signals by using social media, we can say that it's undeniable that, today, social media eases the association of people from all globe in a revolutionary way that no other communication tool happens to reach. The popularity of social media keeps increasing day by day and the organization of events seems to be facilitated. Leaders profit from this tool to exercise their influence (see the Ukrainian leader) or even give the possibility to silent voices to share their thoughts.

Without doubt, social media act as a valuable reporting tool for anyone who can instantly report and give information from their position [START_REF] Charitonidis | Weak signals as predictors of real-world phenomena in social media[END_REF].

In this paper we focused on the definition of weak signals from the point of view of different authors even if the majority keep relying on [START_REF] Ansoff | Managing strategic surprise by response to weak signals[END_REF] definition. We also tried to specify the difference between signals and signs and how these elements are interpreted, subjectively or objectively, by researchers.

We contributed to our research by adapting the typology of signs and signals proposed by [START_REF] Lesca | Our Actions and Projects, their Risks and Impact on the environment: using the weak signal concept to explore unforeseen and unespected possibilities[END_REF] to the social media field. Due to the importance of the Internet, we illustrated how weak signals can be detected in a web context following the work of [START_REF] Lesca | Our Actions and Projects, their Risks and Impact on the environment: using the weak signal concept to explore unforeseen and unespected possibilities[END_REF]. As mentioned before, social media plays a big role in the diffusion of information around the world, that's why we found it relevant to focus our research in this field and present criterion of social media monitoring tools in order to detect weak signals.

Our project includes a case study, an empirical application of what presented in the first parts, based on the work of [START_REF] Charitonidis | Weak signals as predictors of real-world phenomena in social media[END_REF]. We analyzed Facebook, Twitter and Reddit data from the Ukraine-Russia conflict starting in February 2022 using a multi-disciplinary approach aiming to detect weak signals to predict the evolution from a conflict to a war between the two countries. The results confirmed that weak signals exist in social media and can be detected using a monitoring tool. So, social media can be a source of event prediction, such as conflict, wars or riots.

The detection of weak signals in social media can be used by police and other law enforcement agencies as they seek to adopt new technologies to build situational awareness to aid in the fight against transnational crime threats.