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Ensuite, dans la deuxième partie, nous nous concentrons sur l'attention des investisseurs envers les dirigeants. Il est largement admis que l'attention des investisseurs prédit le comportement commercial des investisseurs et les rendements du marché. Cette étude explore l'attention des investisseurs envers les entreprises et les dirigeants, avec une mesure directe de l'attention, l'indice du volume de recherche Google. Le volume de recherche Google a été étudié dans de nombreux articles de recherche en finance. Il a été prouvé que la recherche sur Internet révèle le sentiment des investisseurs et affecte le marché boursier en tant qu'indicateur prédictif. Lorsque la recherche sur Internet est adoptée dans la recherche universitaire, l'indice du marché ou la société sont les requêtes habituelles à étudier. Cependant, même si la recherche du dirigeant peut également révéler les valeurs, elle n'a pas été suffisamment étudiée. Nous cherchons donc à savoir si la recherche du dirigeant peut fonctionner de la même manière que la recherche de l'entreprise ou de l'indice du marché pour comprendre le marché.

En utilisant l'indice de volume de recherche (SVI) de Google, nous vérifions que le SVI anormal (ASVI) est lié à d'autres mesures existantes de l'attention des investisseurs, le chiffre d'affaires anormal, et l'ASVI prédit un prix des actions plus élevé dans les périodes suivantes, comme les littératures précédentes (Danbolt, Siganos, & Vagenas-Nanos, 2015;Statman et al., 2014). Cette étude inclut spécifiquement l'attention des investisseurs envers les dirigeants. Non seulement l'attention portée à l'entreprise, mais aussi l'attention portée aux dirigeants individuels montrent également une étroite comobilité avec les variables du marché boursier. On observe en particulier que l'ASVI des requêtes sur le nom du dirigeant a une causalité encore plus élevée avec le chiffre d'affaires anormal. Comme les dirigeants sont des agents individuels du marché ainsi que des représentants de l'entreprise, nous pouvons voir que la recherche d'informations sur le dirigeant reflète l'intérêt personnel des investisseurs pour la personne en tant qu'information privée supplémentaire (Daniel, Hirshleifer, & Subrahmanyam, 1998). Si elle est perçue comme une information privée, elle peut renforcer les excès de trading en incitant les investisseurs à réagir de manière excessive.

Pour les composants du Nasdaq 100 de 2004 à 2015, les indices de volume de recherche anormal (ASVI) pour la société et les dirigeants montrent une co-mouvement positif significatif avec le volume de négociation et le volume de négociation anormal, qui sont utilisés comme mesures indirectes de l'attention. L'attention des investisseurs envers les entreprises et les dirigeants, mesurée par les ASVI, montre également une causalité Granger positive sur le volume de transactions anormales et les rendements anormaux. Les résultats montrent que l'attention des investisseurs par le biais de la recherche sur Internet explique le comportement anormal des transactions et la prévisibilité des rendements. En particulier, les résultats impliquent également que l'attention des investisseurs envers le dirigeant est un autre facteur de volatilité du marché boursier.

Analysé avec le modèle vectoriel autorégressif (VAR), un co-mouvement positif significatif a été observé entre le volume de recherche et la volatilité des actions, ainsi qu'entre le volume de recherche et le taux de rotation des actions. Le test du multiplicateur de Lagrange de la causalité de Granger a montré que la recherche sur Internet de l'entreprise et du dirigeantest une cause de Granger de la volatilité. À partir des résultats empiriques, ce document fournit une preuve que l'attention de l'investisseur par le biais de la recherche sur Internet explique la volatilité des actions et le volume de négociation, et en outre, vérifié l'attention au dirigeant comme un autre facteur de la volatilité des actions.

Les résultats fournissent de nouvelles preuves pour la théorie de l'attention de Barber & Odean (2012) dans une perspective de pays émergents. Nous constatons que les entreprises qui attirent une attention anormalement élevée obtiennent des rendements plus élevés et que l'effet de pression sur les prix de l'IVS est plus fort parmi les petites actions. Da, Engelberg, & Gao (2011) proposent le volume de recherche Google pour le ticker boursier comme un proxy direct de l'attention des investisseurs et introduisent que le volume de recherche capture l'attention plus correctement que les proxys d'attention indirecte, et mesure principalement l'attention des investisseurs individuels. En s'appuyant sur les travaux de Da et al. (2011), nous présentons les volumes de recherche sur les tickers d'actions comme un proxy probable de l'attention des investisseurs. Ce papier soutient les résultats de Da et al. (2011) qui montrent qu'une augmentation de l'indice de volume de recherche de Google prédit une hausse des prix des actions dans les semaines suivantes. Nous fournissons des preuves supplémentaires sur la stratégie de négociation qui montrent que les portefeuilles avec une attention anormale élevée des investisseurs ont tendance à obtenir des alphas significatifs pour les actions. Après avoir utilisé les facteurs de contrôle que sont le marché, la taille, le book to market et le momentum, il existe une prime de rendement liée à l'attention élevée.

Dans la troisième partie, nous explorons empiriquement la sociabilité des dirigeants. Des études empiriques récentes dans le domaine de l'économie et de la finance montrent que différents attributs personnels peuvent caractériser différents styles de gestion qui façonnent différentes pratiques de gestion qui affectent les actions et la performance des entreprises (Adams, Almeida, & Ferreira, 2005;Bertrand & Schoar, 2003;Dessein & Santos, 2021). Une attention particulière est accordée à la variation des caractéristiques et des capacités des dirigeants qui peuvent se traduire par différentes compétences managériales contribuant à une entreprise. Enracinés dans la littérature de gestion, dix rôles managériaux clés sont identifiés comme étant communs au travail de tous les managers (Mintzberg, 1973). Parmi ces rôles, le groupe des rôles d'information fait partie des trois catégories clés considérées comme essentielles pour un manager performant, à savoir le contrôleur, le diffuseur et le porte-parole. Selon Mintzberg (1973), les managers doivent collecter, diffuser et transmettre des informations à l'intérieur et à l'extérieur de l'entreprise. Les compétences managériales liées à ces rôles informationnels sont plus susceptibles de faire partie des compétences générales transférables d'une entreprise à l'autre, telles que définies par Becker (1964). Des données récentes montrent que les compétences générales en matière de gestion sont plus souhaitables pour les entreprises modernes et plus précieuses pour les dirigeants, comme en témoigne une prime salariale plus élevée (Custodio, Ferreira, & Matos, 2013;Murphy & Zábojník, 2004).

L'avènement des médias sociaux offre aux dirigeants d'aujourd'hui des possibilités sans précédent de traitement de l'information, de collecte, de diffusion et d'interaction directe avec les parties prenantes d'une entreprise. Les médias sociaux permettent aux dirigeants de communiquer avec de multiples groupes de parties prenantes, non seulement les clients mais aussi les employés, les actionnaires et les communautés publiques. Les dirigeants conventionnels peuvent utiliser les moyens traditionnels pour effectuer les processus d'information par le biais de la communication interne, des communiqués de presse et des conférences téléphoniques publiques. En outre, les sociétés cotées en bourse sont tenues de divulguer des informations précises afin d'informer en temps utile les investisseurs et les autorités de réglementation de tout événement important ainsi que des informations financières par le biais de rapports trimestriels et annuels réguliers. Outre les moyens existants de communication d'entreprise, les médias sociaux sont toutefois plus flexibles en termes de calendrier, de contenu ou de public. À moins qu'il ne s'agisse d'un matraquage publicitaire, l'utilisation des médias sociaux comme moyen de communication d'entreprise présente de larges degrés de liberté, sans aucune exigence formelle.

Malgré plusieurs grands avantages potentiels, les médias sociaux ne sont pas sans risque et nécessitent des compétences différentes. Nous supposons que les dirigeants doivent décider d'adopter les médias sociaux si les avantages marginaux l'emportent sur les coûts marginaux pour eux. Il se peut que certains dirigeants considèrent les médias sociaux comme plus coûteux et plus risqués que les canaux traditionnels, non seulement en termes de temps mais aussi en termes d'efforts pour développer les compétences requises pour adopter efficacement les médias sociaux. Par conséquent, la question de recherche de ce document est en fin de compte empirique : quels sont les facteurs qui déterminent l'engagement des dirigeants dans les médias sociaux ? L'engagement des dirigeants dans les médias sociaux constitue un cadre de recherche idéal pour nous permettre de mener une étude systématique avec des données observables afin d'examiner le rôle d'information managériale joué par un dirigeant au-delà de la couverture médiatique souvent utilisée dans les études antérieures.

Dans ce contexte, nous examinons les déterminants de l'engagement des dirigeants dans les médias sociaux. Nous construisons notre échantillon avec les dirigeants des entreprises du S&P 1500 pour la période 2006-2019. Notre échantillon commence à l'année 2006, lorsque Twitter a été créé et officiellement lancé. Enfin, 4 218 dirigeants uniques sont retenus dans l'échantillon. Notre analyse de base sur les deux définitions des dirigeants sociaux révèle que les jeunes dirigeants, les femmes dirigeants et les dirigeants ayant une participation managériale plus élevée sont plus susceptibles de s'engager activement dans les médias sociaux. Les dirigeants qui dirigent des entreprises ayant plus d'employés, plus d'actifs incorporels, plus de liquidités et plus de dépenses en R&D ont tendance à s'engager davantage dans les médias sociaux. Les dirigeants des secteurs de l'informatique et de la communication sont plus actifs sur les médias sociaux. Les résultats sont robustes lorsqu'on exclut les entreprises financières de l'échantillon initial. Dans l'ensemble, nos résultats fournissent une nouvelle preuve des facteurs de motivation qui influencent le choix des dirigeants en matière d'engagement dans les médias sociaux. Nos preuves empiriques suggèrent que les traits personnels du dirigeant et les caractéristiques de l'entreprise contribuent à façonner le style de gestion du dirigeant afin qu'il joue son rôle d'information par le biais de l'engagement dans les médias sociaux.

Dans la quatrième partie, nous nous intéressons à l'effet de la sociabilité du dirigeant sur la performance de l'entreprise dans diverses circonstances. Comme le dirigeant est souvent considéré comme l'incarnation de l'entreprise (Ranft, Zinko, Ferris, & Buckley, 2006), les caractéristiques personnelles du dirigeant ont également une certaine nature à représenter l'entreprise et ont donc une influence sur les mesures de performance de l'entreprise. Ces attributs comprennent non seulement les antécédents démographiques et professionnels, mais aussi les traits personnels en plus des profils de base de la carrière. On sait que les traits individuels et personnels des dirigeants ont une influence sur les résultats de l'entreprise. Les médias sociaux étant une plateforme ouverte, nous pouvons observer leur sociabilité de manière explicite, alors que la sociabilité en personne n'est pas forcément visible. Par conséquent, la sociabilité du dirigeant dans les médias sociaux s'étend des traits personnels à l'identité de l'entreprise, représentant le "visage" public de l'entreprise. Nous définissons la sociabilité du dirigeant comme le statut sur les médias sociaux et l'activité, en nous demandant si le dirigeant apparaît sur les médias sociaux et dans quelle mesure il est actif. En maintenant notre intérêt pour l'engagement dans les médias sociaux, nous mesurons son effet direct sur la mesure de la performance de l'entreprise. Plus précisément, nous étudions comment le rendement boursier de l'entreprise augmente lorsque le dirigeant s'engage dans les médias sociaux. Même si elle n'est pas directement liée aux compétences professionnelles de la direction, la compréhension de l'attribut personnel est toujours utile pour expliquer et prédire la performance de l'entreprise.

Pour explorer l'effet direct de la sociabilité des dirigeants, nous considérons deux changements dans leur statut de médias sociaux et leur statut de dirigeant. Tout d'abord, pour les dirigeants qui occupent déjà le poste de dirigeant, nous explorons l'effet du changement de leur statut dans les médias sociaux. Nous examinons comment le marché boursier réagit lorsqu'un dirigeant s'engage dans les médias sociaux. Deuxièmement, nous nous concentrons sur le changement de statut du dirigeant. Pour cela, nous mesurons la réaction du marché à l'entreprise, lorsque le dirigeant nouvellement nommé de l'entreprise était déjà dans les médias sociaux. Nous nous intéressons à la façon dont le marché réagirait à ce changement de dirigeant, si celui-ci était déjà engagé dans les médias sociaux. Dans le cas des dirigeants qui étaient déjà inscrits dans les médias sociaux avant leur nomination, nous étudions comment le rendement boursier de l'entreprise change autour du changement de dirigeant. Le changement de dirigeant est un événement qui affecte le rendement et la volatilité des actions de l'entreprise. Les chercheurs ont convenu du rendement à court terme et de l'inversion à long terme concernant le changement de dirigeant. Au lieu de nous concentrer sur le résultat de la rotation du dirigeant, nous considérons plus particulièrement la sociabilité du dirigeant dans la circonstance spécifique de la rotation du dirigeant. 

Introduction

The importance of the CEO as the official face of the firm has been growing. In addition to the roles of CEOs to the firm, CEOs are important figures for the investors. In this thesis, we study the effects of CEO in various circumstances. Especially we focus on the CEO appearance in social media. We perceive the social media engagement of CEO as "CEO sociability". To discover this subject, we start with the literature review in the first part. We review various literature regarding CEO. Previous research on CEO characteristics and new literatures on the insights about social media are discussed in this part.

Then in the second part, we focus on the investor attention to CEOs. It is widely accepted that the investor attention predicts the trading behavior of investors and market returns. This study explores the investor attention to both firms and CEOs, with direct measure of attention, Google search volume index. Google search volume has been studied in many research papers in finance. It has been proved that internet search reveals the investor sentiment and affect the stock market as a predictive indicator. When internet search is adopted in the academic research, market index or company has been the usual queries to study. However, even though the search for the CEO can also uncover the values, it was not enough studied. Therefore, we explore whether search for the CEO can work similarly as the search for the company or market index in understanding the market.

Using Google Search Volume Index (SVI), we verify that abnormal SVI (ASVI) is related with other existing measures of investor attention, abnormal turnover, and ASVI predicts higher stock price in the following periods, as the previous literatures (Da et al., 2011;Statman, Thorley, and Vorkink, 2006). This study specifically includes the investor attention toward the CEOs. Not only the attention to the company, but also the attention to the individual CEOs also shows close co-movement with stock market variables.

Especially it is observed that ASVI of CEO name queries have even higher causality with abnormal turnover. As the CEOs are individual market agents as well as the company representatives, we can see that search of CEO information reflects the investors' personal interest to the person as additional private information (Daniel, Hirshleifer, and Subrahmanyam, 1998). If it is perceived as private information, it may reinforce excess trading by reinforcing the investors to overreact. The results show that the investor attention through the internet search explains abnormal trading behavior and return predictability. Especially, the results also imply that the investor attention to the CEO as another factor of stock market volatility.

Analyzed with Vector autoregressive model (VAR), significantly positive comovement was observed between the search volume and the stock volatility, as well as between search volume and share turnout. As a result of Granger Causality Lagrange Multiplier test, internet search for the firm and the CEO is found to Granger-cause volatility. From the empirical results, this paper provides an evidence that the investor attention through the internet search explains the stock volatility and trading volume, and furthermore, verified the attention to the CEO as another factor of stock volatility.

The findings provide new evidence for attention theory of Barber and Odean (2008) for an emerging country perspective. We find that firms attracting abnormally high attention earn higher returns and the price pressure effect of SVI is stronger among small stocks. Da et al. (2011) propose the Google search volume for stock ticker as a direct proxy of investor attention and introduce that search volume captures attention more properly than indirect attention proxies, and mainly measures the individual investor attention. Building on the work of Da et al. (2011), we present search volumes on stock tickers as a likely proxy for investor attention. This paper supports the results of Da et al. (2011) which show that an increase in Google Search Volume Index predicts higher stock prices in the subsequent weeks. We provide further evidence on trading strategy that shows portfolios with high abnormal investor attention tend to obtain significant alphas for stocks. After using market, size, book to market and momentum factors as controlling factors, there exists high-attention return premium.

In the third part, we explore the CEO sociability empirically. Recent empirical studies in economics and finance show that different personal attributes can characterize different management styles shaping different management practices that affect corporate actions and performance (Adams et al., 2005;Bertrand & Schoar, 2003;Dessein & Santos, 2021). Special attention is devoted to the variation of CEO characteristics and abilities that can translate to different managerial skills contributable to a corporation.

Rooted by management literature, ten key managerial roles are identified as common to the work of all managers (Mintzberg, 1973). Among these roles, the cluster of information roles is part of the three key categories considered as essential for a successful manager, namely monitor, disseminator, and spokesperson. According to Mintzberg (1973), managers must collect, disseminate, and transmit information within and outside the firm.

Managerial skills dealing with theses informational roles are more likely to be parts of general skills which are transferable across firms as identified by Becker (1964). Recent evidence shows that managerial general skills are more desirable for modern corporations and more valuable to the CEOs as observed in a higher pay premium (Custodio et al., 2013;Murphy & Zábojník, 2004).

The advent of social media offers today's CEOs unprecedented opportunities for information processing, to collect, disseminate, and directly interact with stakeholders of a corporation. Social media offers CEOs to communicate with multiple sets of stakeholders, not only customers but also employees, shareholders, and public communities. Conventional CEOs may use traditional ways to perform information processes through internal communication, press release, and public conference call.

Moreover, accurate information disclosure is mandatory for publicly traded corporations to timely inform investors and regulators about any material events as well as financial information through regular quarterly and annual reports. On top of existing ways of corporate communication, however, social media is more flexible in terms of timing, contents, or audiences. Unless it is a social media hype, using social media as means of corporate communication has large degrees of freedom, without any formal requirement.

Despite several potential great benefits, social media is not risk-free and requires a different skill set. We conjecture that CEOs must decide to adopt social media if the marginal benefits outweigh the marginal costs for the CEOs. Perhaps some CEOs may consider social media as more costly and riskier than traditional channels, not only in terms of time but also in terms of efforts to develop required skills to adopt social media effectively. As a result, the research question in this paper is ultimately empirical: what factors drive CEO social media engagement. The CEO social media engagement provides an ideal research setting for us to conduct a systematic study with observable data to examine the role of managerial informational roles performed by a CEO beyond media coverage that often used in prior study.

In this context, we examine the determinants of CEO social media engagement.

We construct our sample with the CEOs of S&P 1500 firms for the period 2006-2019.

Our sample starts at the year 2006 when Twitter was created and officially launched.

Finally 4,218 unique CEOs are determined as the sample. Our baseline analysis on both definitions of social CEOs reveals that younger CEOs, female CEOs, and CEOs with higher managerial ownership more likely to actively engage on social media. CEOs managing firms with more employees, more intangible assets, more cash holding, and more R&D spending tend to pursue more social media engagement. CEOs in IT and communication industries are more active in social media. The results are robust when excluding financial firms from the original sample. Overall, our results provide a new evidence on the motiving factors that influence CEOs' choice on social media engagement. Our empirical evidence suggests that CEO's personal traits and firm characteristics help shape CEO management style to perform information roles through social media engagement.

In Part 4, we shift our interest to the effect of CEO sociability on the corporate performance in various circumstances. As CEO is often viewed as the embodiment of the company (Ranft, Zinko, Ferris, & Ronald Buckley, 2006), CEO's personal characteristics also have some nature to represent the company and consequently have influence on corporate performance measures. Those attributes include not only the demographic and professional backgrounds, but also the personal traits beside the basic profiles of the career. CEO individual and personal traits are known to have influence on the corporate level outcome. Since the social media is an open platform, we can observe its sociability explicitly, while the sociability in person is not possibly visible. Therefore, CEO sociability with social media covers through personal trait to corporate identity, representing the public "face" of the company. We define the CEO sociability as the status on social media and the activeness, questioning whether the CEO appears on social media and how active they are. Maintaining our interest in the social media engagement, we measure its direct effect on the corporate performance measure. More precisely, we investigate how the company's stock return increases when the CEO commits to social media. even though it is not directly related to the professional skills of management, understanding personal attribute is still useful to explain and predict the corporate performance.

To explore the direct effect of CEO sociability, we consider two changes in their social media status and their CEO status. First of all, for the CEOs who are already incumbent in the CEO position, we explore the effect of change in their social media status. We examine how stock market reacts when a CEO commits social media.

Secondly, we focus on the change in CEO status. For this, we measure the market reaction to the firm, when the newly appointed CEO of the firm was already in social media. We are interested in how the market would react for this CEO turnover, if the CEO is already social media engaged. In case of CEOs who already subscribed to social media before appointed as CEO, we study how the company's stock return changes around the CEO turnover. CEO turnover is an event which affect the return and volatility of the company stock. Researchers have agreed the short-term return and long-term reversal regarding CEO turnover. Instead of focusing on the result of CEO turnover, we especially consider CEO sociability in the specific circumstance of CEO turnover.

Secondly, we consider the CEO social media engagement in a specific context.

Especially we pay attention to the market crisis. Therefore, we consider three main points of focus: "social media", "CEO", and "crisis". The importance of social media in the corporate communication has been enough discussed in academic literatures. In terms of communication strategy, many companies use social media as a communication platform for the company news, identity or various visions, such as sustainability and corporate social responsibility. However, academic literatures paid attention to the firm-specific issue in measuring the CEO effect in social media, instead of common market risk. Hence, we focus on the market crisis, rather than the firm specific risk. direct effect of social CEOs are discovered in two ways. When the CEO adopts social media, it is positively accepted in the stock market showing more abnormal returns in the long-run. We also check the impact of hiring social CEOs by measuring the cumulative abnormal returns around CEO turnover. After matching with propensity, the effect of hiring social CEO is also significantly positive, drawing positive stock market reaction.

The effect is more highlighted when the CEO is more active in social media.

Then, as an indirect effect, we examine the effect of CEO sociability in the context of the market crisis. For the recent global issue of COVID-19, we examine how social CEO firms mitigate the shock. The results consistently show that social CEO firms less suffer the market risk, showing higher cumulative abnormal returns. In the multivariate regression analysis, social CEOs significantly increase the CAR with other relevant firm control variablesrelatively more market value, profitability (ROA), less debt, more intangible asset and more cash. Since other CEO characteristics, firm characteristics and Industry fixed effects are controlled, the effect of social CEO is more distinguished for the cumulative abnormal returns at the initial period of COVID-19 when the worries, fear and uncertainty were mounting. Also, we examine whether CEO sociability is related to other market performance variables. We checked return, abnormal return, volatility and trading volume for different periods around the shock. As a result, we find that CEO sociability is associated with more return, abnormal return, less volatility and more trading volume around the shock. The results provide empirical evidences about the positive effect of CEO sociability. We expect that the results enlighten the knowledge about social CEOs in different contexts, which were not clearly discovered before.

Part I. Literature reviews

CEO Characteristic Manager Fixed Effects

As a company's leader, the Chief Executive Officer (CEO) is often credited with a firm's successes and blamed for its failures. Researchers have studied how much influence top executives have over organizational performance. For their influence or ability, we still Many researchers have investigated the CEO's importance and showed that CEOs and other top executives show large and persistent person-specific heterogeneity in their management styles. Understanding of the role of CEOs can be important for organizational decision, such as executive compensation, management relations, and executive turnover. Bertrand and Schoar (2003) document that such person-specific styles explain a substantial fraction of the variation in firms' capital structures, investment decisions and organizational structures. The idea that CEOs greatly differ in their styles is also supported by a number of papers that show substantial changes in a firm's stock price and accounting performance when its top management changes.

Mounting number of literatures of corporate finance investigate the effects on corporate decisions of managers' psychological traits such as overconfidence and personal risk attitudes [START_REF] Cain | CEO Personal Risk-Taking and Corporate Policies[END_REF]Graham, Harvey, & Puri, 2013;Y. Huang, Qiu, & Wu, 2016;Malmendier & Tate, 2009, 2015;Malmendier, Tate, & Yan, 2011), specific managerial skills (Kaplan, Sørensen, & Zakolyukina, 2021), and managers' fixed effects (Bertrand & Schoar, 2003), early life experiences (Malmendier et al., 2011), age (Orens & Reheul, 2013;Serfling, 2014), education (King et al., 2016), and gender (Post & Byron, 2014;Solakoglu & Demir, 2016;Srindhi, Gul, & Tsui, 2011;Usman -Taunsvi, Umar Farooq, Zhang, Makki, & Khan, 2018). Adams and Ferreira (2009) argue that gender diversity on the board may not improve firms' financial performance but that it can improve the board's monitoring function. They document that female directors participate more on monitoring committees, improve overall attendance at board meetings, and increase the sensitivity of CEO turnover to stock returns.

The upper echelons theory by Hambrick and Mason (1984) suggest that managerial background characteristics and experiences can have an impact on managers' decision-making, affecting the corporate performance. Particularly, work experience represents an important background factor and its significant impact on firms' strategy adoption has been supported by various empirical evidence. Different types of CEOs' functional experience have been examined such as engineering and scientific backgrounds (Malmendier and Tate, 2005), financial expertise (Custódio and Metzger, 2014), and industry-specific career experience (Huang, 2014;Custódio and Metzger, 2013;Orens and Reheul, 2013). Notably, a recent trend in the business environment is a substantial growth in the percentage of CEOs with diverse career backgrounds and experiences [START_REF] Crossland | CEO Career Variety: Effects on Firm-Level Strategic and Social Novelty[END_REF]. General managerial skills which are more readily transferable across firms and industries, as opposed to specialist man agerial skills which are more specific to particular firms and industries, tend to be more desirable in the executive labor market. Firms are more willing to offer higher pay packages to generalist CEOs who acquired general managerial skills through various positions, firms and industries than specialist ones whose career experience is more focused in particular functional roles, firms and industries. Custódio et al. (2013) define general managerial ability as a set of knowledge, skills and experience that the CEO acquired from working in various functional roles, firms, and industries in his lifetime employment. As opposed to general managerial ability, specialist managerial ability re-fers to a more focused skill set obtained from particular functional roles, firms, and industry sectors. As individuals progress through different functions, organisations and business environment, they gain a wide array of experiences and broaden their cog-nitive ability for handling business situations (Dragoni et al., 2011;Tesluk and Jacobs, 1998). Therefore, generalist CEOs may be more desirable among firms with more sophisticated operations such as conglomerates (Xuan, 2009), and to deal with more com-plex business circumstances such as changes in product market (Hubbard & Palia, 1995), technology and management practices (Garicano & Rossi-Hansberg, 2006), restructuring, acquisitions, industry shocks and operational distress (Custódio et al., 2013).

CEO effect

Regarding the CEO effect, many studies paid attention to CEO turnover. Murphy and Zimmerman (1993) found that turnover-related changes in R&D, advertising, capital expenditures, and accounting accruals are due mostly to poor performance. To the extent that outgoing or incoming managers exercise discretion over these variables, the discretion appears to be limited to firms where the CEO's departure is preceded by poor performance. [START_REF] Clayton | The Impact of CEO Turnover on Equity Volatility[END_REF] document an increase in stock return volatility around CEO turnovers. Taylor (2012) uses a model similar to ours to study the way in which CEO pay is related to the CEO's bargaining power.

Most of these studies focus on involuntary turnovers (e.g., Dalton & Kesner, 1985;Huson et al., 2004;Parrino, 1997). From a human resource point of view, increases in managerial compensation have been explained by a scarcity of top managerial talent (Zajac & Westphal, 1995). Consequently, the loss of a CEO to another firm should be considered the loss of an important and scarce resource. When the company hires new CEOs, move from smaller to larger, less to more profitable, and higher to lower future prospect firms showed significantly increased incentive compensation, total compensation, and press citations for New CEOs (Ullah, 2017). This result was already proved theoretically by Gabaix and Landier (2008). They suggest that an increase in managerial compensation results from increased monitoring by boards of directors.

Similarly, Hermalin (2005) also predicts that more diligent boards are more likely to hire an external CEO and that increased board diligence in these cases would result in an increase in pay of the new CEOs.

Since Bertrand and Schoar (2003) and Dyreng et al. (2010), an increasing number of studies identify the managerial effects of CEO characteristics, including superstar status (Malmendier & Tate, 2009), reputation (Francis, Huang, Rajgopal, & Zang, 2008), ability (Baik, Farber, & Lee, 2011;Demerjian, Lev, Lewis, & McVay, 2012.), facial masculinity (Kamiya, Kim, & Suh, 2016), signature size (Ham, Seybert, & Wang, 2017), and overseas experience (Duan & Hou, 2017). Law and Mills (2017) find that CEOs with military experience pursue less tax avoidance.

CEO reputation or popularity can also have effect in corporate performance.

While the company's reputation is strongly influenced by the factors customer orientation, quality of products and services as well as its capacity for innovation, CEO reputation can depend on the personal career, job competence, credibility, performance and communication skills. Milbourn (2003) found a positive and economically meaningful relationship between stock-based pay-sensitivities and CEO reputation. Duan et al. (2018) tested one hypothesis of CEO publicity, by using Google Search Volume Index. They showed that CEOs who receive more attention from retail investors may engage in tax evasion activities to meet investors' performance expectations. Malmendier and Tate (2009) show that investors' expectations of future firm performance are higher for superstar CEOs. Because failing to meet investors' expectations could be detrimental to CEOs' public image and future career, CEOs with higher publicity may use tax avoidance to increase earnings to meet or beat performance expectations. Mackey (2008) shows that CEO effect explains 29.2% of the variance in a firm's performance and the impact is more pronounced at the corporate level than the segment level and in diversified firms than focused firms.

Social Media

Twitter has been studied in different disciplines. Especially in corporate finance, Twitter has been a new platform of information outlet and exchange. In terms of the academic discipline, Twitter has been studied in computer science and information study first.

Social media are interactive computer-mediated technologies that facilitate the creation and sharing of information, ideas, career interests and other forms of expression via virtual communities and networks. The variety of stand-alone and built-in social media services currently available introduces challenges of definition. It includes wide range of services -blogs, business networks, collaborative projects, enterprise social networks, forums, microblogs, photo sharing, products/services review, social bookmarking, social gaming, social networks, video sharing, and virtual world. In spite of different types of social media, there are some common features across different services:

 New Environment: Social media are interactive Web 2.0 Internet-based applications.

 New Media: User-generated content, such as text posts or comments, digital photos or videos, and data generated through all online interactions, is the lifeblood of social media.

 New Identity: Users create service-specific profiles and identities for the website or app that are designed and maintained by the social media organization.

 New Network: Social media facilitate the development of online social networks by connecting a user's profile with those of other individuals or groups.

Based on the above common features that are related to each other, we suggest the following three perspectives of social media -Communication, Network, and Information perspectives:

"Social": Function of Network For the "social" aspect, network function in social media has been paid attention.

Social media itself is a big network, proposed as a graph in graph theory. Therefore, mathematics and complex network have paid attention to the social media as a real time live graph. A network is a set of items, which we will call vertices or nodes, with connections between them, called edges (Figure 1.1). Systems taking the form of networks or "graphs". Examples include the Internet, the World Wide Web, social networks of acquaintance or other connections between individuals, organizational networks and networks of business relations between companies, neural networks, metabolic networks, food webs, distribution networks such as blood vessels or postal delivery routes, networks of citations between papers, and many others. Networks begin from this simple network to more complex types as in Figure 1. 1. Newman (2003) classifies the network as following four networks. a) Social Network: A social network is a set of people or groups of people with some pattern of contacts or interactions between them. The patterns of friendships between individuals, business relationships between companies, and intermarriages between families. b) Information Networks ("knowledge networks"): The classic example of an information network is the network of citations between academic papers. The structure of the citation network then reflects the structure of the information stored at its vertices, hence the term "information network," although certainly there are social aspects to the citation patterns of papers too.

Another example of an information network is the World WideWeb, which is a network of Web pages containing information, linked together by hyperlinks from one page to another. The Web should not be confused with the Internet, which is a physical network of computers linked together by optical fiber and other data connections. Unlike a citation network, the World Wide Web is cyclic; there is no natural ordering of sites and no constraints that prevent the appearance of closed loops. The Web has been very heavily studied since its first appearance in the early 1990s, with the studies by Albert et al., Kleinberg et al., and Broder et al. being particularly influential. The Web also appears to have power-law in-and out-degree distributions, as well as a variety of other interesting properties. c) Technological Network: It is a man-made network designed typically for distribution of some commodity or resource, such as electricity or information. Some examples include internet, power grid, train routes, software classes, electronic circuits, P2P network. d) Biological Network: A number of biological systems can be usefully represented as networks. Metabolic network, protein interaction food web, freshwater food web, neural network all belong to biological network.

Random Graph

Different networks have certain properties and different shape. The simplest useful model of a net-work is the random graph, studied by Rapoport, Solomonoff and Rapoport, and ErdÖs and Rényi. In this model, undirected edges are placed at random between a fixed number of vertices to create a network in which each of the1/2 n(n-1) possible edges is independently present with some probability p, and the number of edges connected to each vertex-the degree of the vertex-is distributed according to a binomial distribution,or a Poisson distribution in the limit of large n.

The Small-World Effect

The Small-World Effect can be explained with the famous experiments carried out by Stanley Milgram in the 1960s, in which letters passed from person to person were able to reach a designated target individual in only a small number of steps-around six in the published cases. This result is one of the first direct demonstrations of the small-world effect, the fact that most pairs of vertices inmost networks seem to be connected by a short path through the network.

The small-world effect has obvious implications for the dynamics of processes taking place on networks. For example, if one considers the spread of information, or indeed anything else, across a network, the small-world effect implies that that spread will be fast on most real-world networks. If it takes only six steps for a rumor to spread from any person to any other, for instance, then the rumor will spread much faster than if it takes a hundred steps, or a million. This affects the number of "hops"a packet must make to get from one computer to another on the Internet, the number of legs of a journey for an air or train traveler, the time it takes for a disease to spread throughout a population, and so forth. The small-world effect also underlies some well-known parlor games, particularly the calculation of Erd ős numbers and Bacon numbers. Small-world effect is also mathematically obvious. If the number of vertices within a distance of a typical central vertex grows exponentially with r-and this is true of many networks, including the random graph.

Transitivity or Clustering.

A clear deviation from the behavior of the random graph can be seen in the property of network transitivity, sometimes also called clustering. In indirect network, it can be defined as this:

For vertices with degree 0 or 1, for which both numerator and denominator are zero, we put Ci= 0. Then the clustering coefficient for the whole network is the average:

The local clustering Ci above has been used quite widely in its own right in the sociological literature, where it is referred to as the "network density". In general, regardless of which definition of the clustering coefficient is used, the values tend to be considerably higher than for a random graph with a similar number of vertices and edges. Indeed, it is suspected that for many types of networks the probability that the friend of your friend is also your friend should tend to a nonzero limit as the network becomes large, so thatC= O(1) as n→∞.

Scale-Free Networks.

Networks with power-law degree distributions have been the focus of a great deal of attention in the literature. They are sometimes referred to as scale-free networks, although it is only their degree distributions that are scale-free.

"Media": Information

A. Media

Media property of social media is inevitably completed with the contents contained in the media. Therefore, the information as a containee of media container has been studied.

Many literatures have paid attention to the information itself on social media.

Information contents

Information circulated and buzzed on social media reflects the current ongoing issues in the community. As a new outlet of news, social media gets more and more weighted beside the traditional media platform. Because of its features of openness and fastness, the information is sometimes less formal and more social media specific, for example, social media user-created contents.

> Information diffusion/cascade

How the information is distributed on social media has been more highlighted when the accident or global crisis occurred. > Information pattern, text mining -Twitter sentiment In a classical view, communication is classified as either public or personal. However, social media combine public and personal communication. Social media are those that bring together personal communication and public media. Before social media, public communication was available through the classical medianewspapers, magazines, TV and radio. Public communication was something for its publics, rather than by them. And the public communication was one-way, rather than interactive multi-sided way. Personal communication was more private and personal for ourselves, and with people whom we have more direct relationship, like family or friends. Personal communication was not for broadcast or publicationphone calls, emails, text messages and letters. Traditionally, media were the systems, the organizations and institutions, and the technologies that brought us the content that had been made for public consumption. So, personal communication was not media. They were just between ourselves. Public media become personalized, as each of these messages is embedded within a new context, as part of an individual user's performance of online identity. And those same users make their personal comments and opinions and emotions, their prejudices and beliefs, their secrets and virtues, visible to others. Personal communication takes on a public aspect. This convergence of the public and the personal is part of a larger cultural pattern that Graeme Turner (2010) has labelled 'the demotic turn'. Turner points to the pervasiveness of the ordinary and the nonprofessional across the media landscape of the twenty-first century and the ways in which this fuels new commercial strategies and business models.

Social media are very much part of this cultural turn towards the demotic, the everyday, the non-professional and the personal, and they are very much part of its drive towards new kinds of business model. From one perspective, all of this can be seen as a democratization of public culture (Hartley 2009(Hartley , 2012)a sharing around of the licence to speak, a recognition of different kinds of claims on our attention, an enabling of diversity among voices. All of this is real, true and valuable. But from another perspective, it can also be seen as a kind of unpaid digital labour (Terranova 2000, Scholz 2013)a new kind of exploitation, as users do all the work of building the database that YouTube or Facebook gets to sell to advertisers. It has become a cliché to observe that if you don't have to pay to use an online service, then you are its product rather than its customer -but that doesn't make that observation any less true.

B. Information

Information is one essential element in financial market. It exists in financial market but also keeps generated and circulating in financial market. It is known as reducing the transaction cost. Social media sites provide a new mechanism for the dissemination of information.

Historically used as a means of obtaining social information about friends and family, sites such as Twitter and Facebook are now used by slightly under 50 percent of S&P 1500 firms to communicate both formal and informal information about their business (Jung et al. 2016). For example, over half of social media adopting firms have used the channels for earnings announcements at least once, and financial disclosures are the fastest-growing category of corporate disclosures on some social media sites (Zhou et al. 2015). Non sophisticated investors potentially benefit most from disclosures communicated via social media because the information is "pushed" to them via the social media site, making the information easier to locate and access relative to traditional "pulled" information through which investors have to actively seek information.

However, one potential problem with disclosing financial information via social media is that investors may perceive a mismatch between the type of information being disclosed and the communication channel used, possibly leading to different judgments made about the information. Accordingly, the primary purpose of this study is to examine whether non sophisticated investors process financial information received via social media differently than they do information received via traditional methods.

From a corporate perspective, social media has historically been used for marketing opportunities and for issuing voluntary disclosures that put a positive spin on the company (Jung et al. 2016;Larcker and Zakolyukina 2012). For individuals, social media sites have historically been a means of obtaining information about friends, family, and celebrities.

Taken together, particularly in these days of fake news, celebrity gossip and "Twitter wars," much of the information found on social media can easily be interpreted as rumor, or basically nonfactual in nature (Oh et al. 2013). Financial information is much more factual in nature, and using social media to communicate such factual information could be perceived as a poor fit between information content and communication channel.

A potential consequence of the perceived poor fit is that the information disclosed could be viewed as less credible and persuasive. Within this context, Petty and Cacioppo (1986) outline a theory of persuasiveness, collectively known as the Elaboration Likelihood Model (ELM), which describes how individual process information. The authors discuss that individuals potentially process arguments perceived as low quality differently than arguments perceived as high quality, with the difference in processing leading to different judgments about the information being communicated. More specifically, Petty andCacioppo (1981, 1986) posit that individuals can process information through a central, conscious route or a peripheral, unconscious route.

Overall, Petty and Cacioppo (1986) characterize information processed centrally as being more persuasive, as measured by the resulting judgments being more stable, enduring and more predictive of long term behavior when information has been processed centrally.

These propositions have distinct implications for managers seeking to disclose financial information. Managers have incentives for good news financial information (such as earnings beating analyst forecasts) to be viewed as favorably and credibly as possible, and the same incentives exist for bad news financial information (such as earnings missing analyst forecasts) to the extent that more positive attitudes about the information can potentially attenuate responses to bad news. We believe that retail investors will perceive financial information received via social media to be of lower argument quality because of the perceived poor fit between information content and communication channel, and, as a consequence, that the information will be processed peripherally. We don't expect the same perceived lack of fit when financial information comes from an investor relations website. Since posting financial information on such a website is a more traditional means of disclosure, we expect information received from the website to be processed centrally and that, in turn, the same information will be viewed as more persuasive and credible compared to when it is received via social media and processed peripherally.

With these properties, social media is emphasized in business and widely used practically.

The following table shows the application of social media (Aichner and Jacob, 2015) The growth of information technology industry brought up the fast dominance of social media in our lives through the internet and mobile apps. Social media such as Twitter and Facebook became widely popular and normal, characterized by instant communication and convenient networking. As it has changed the manners of selfexpression, communication and network, social media has become a major means of communication in general. Until 2020, global digital population is more than 4 billion, for each category of active users -internet, mobile internet, social media, and mobile social media. 1 According to the same report of Statistia about the "Social Media Usage Worldwide" 2 , social media penetration rate also reached 48.3% in 2020 and is expected to reach 50.3% in 2021. While global penetration rate of social media is 53.6%, by region, Western Europe, Northern America, and Southern America shows higher penetration 1 "Social media usage worldwide", Statista, did-12393-1 https://www.statista.com/study/12393/socialnetworks-statista-dossier/ 2 Idem. rates than the world average, as 79%, 74%, and 72% respectively. (Heimer, 2016). Therefore, firms have clear reason to manage their social media account well to keep tracking the investor sentiment and customer feedback. In operating company accounts in social media, firms also use social media strategically to disseminate information to public by posting good news more (Jung, Naughton, Tahoun, & Wang, 2018). However, even bad news for the firm can be handled better in social media, by showing the company's effort and good attitude to solve the problem (Kim, Park, Cha, & Jeong, 2015).

In Finance literatures

Using twitter search data, literatures found that the Twitter sentiment is linked to the Azar and Lo (2016) found that the tweets referencing the Federal Reserve before Federal Open Market Committee (FOMC) meetings can be used to predict future returns.

In finance literatures, You, Guo, and Peng (2017) found that the investor sentiment of happiness on Twitter has predictive power for stock returns in 10 international stock markets.

Within the set of studies examining how the adoption and usage of social media affect firm performance, we can differentiate between those that focus on the social media activities of firms, or "firm-generated content" (FGC), and those that focus on the social media activities of consumers, or "user-generated content" (UGC Compared with the above lines of work, our study is the first to note that the use of social media has extended to the CEOs and CFOs of the largest companies in the U.S. Our evidence suggests that content posted by CEOs and CFOs helps predict firm performance, thereby producing useful information to large parts of the investor population. Our evidence also suggests that the adoption of social media strongly affects the underlying firm in the form of shareholder base and stock market liquidity.

While our study is the first to assess the adoption and usage of social media by top executives, we build on a large body of work that documents the implications of social show that the investor attention through the internet search explains abnormal trading behavior and return predictability. Especially, the results also imply that the investor attention to the CEO as another factor of stock market volatility.

Analyzed with Vector autoregressive model (VAR), significantly positive co-movement was observed between the search volume and the stock volatility, as well as between search volume and share turnout. As a result of Granger Causality Lagrange Multiplier test, internet search for the firm and the CEO is found to Granger-cause volatility. From the empirical results, this paper provides an evidence that the investor attention through the internet search explains the stock volatility and trading volume, and furthermore, verified the attention to the CEO as another factor of stock volatility.

Investor attention has been discussed in the discourse of finance, as the assumption of rationality was challenged in academic literatures of social science for the last couple of decades. In finance study, rationality has been a key assumption for models and theories.

Standard asset-pricing models typically assumes that the market is efficient enough so that market agents process all possible new information instantly and hence, the price fully represents every update in the market as the best estimate of the firm value (Fama, 1970).

It inevitably requires rational investors' close attention to the information and optimal processing of information. However, many evidences have appeared that the agents in the financial market are not rational enough. Contrary to the standard assumptions of an asset pricing theory, investors are not paying enough attention to the information in the market, nor processing it infinitely with unlimited access, fluctuating in time (Barber, Odean, and Zhu, 2009;Peng and Xiong, 2006;Grossman and Stiglitz, 1980;Kahneman, 1973). As the reflection of cognition and subsequent information processing, trading behavior might be expected homogeneous among investors in the efficient market. However, different investor behaviors and reactions to the financial market may require more explanations beyond the assumptions of asset pricing model.

As the reflection of the cognition, investor behaviors driven by psychological biases have provided explanations for the specific loss of rationality assumptions. One particular psychological bias that was paid attention in the study of finance is investors' overconfidence. Overconfidence has been widely accepted as robust in finance research, e.g., DeBondt and Thaler (1995). When investors are overly confident, they overestimate their skills and knowledge about the financial market, which turns out abnormal trading behaviors, affecting financial market consequently.

Overconfidence has explained the excess trading, regardless of transaction costs as Odean (1998) explained. (insert summary of previous literatures). As investors are overconfident in their information processing, they tend to trade more frequently than estimated in the martingale process of the typical asset-pricing model. In this context, high turnover in stock trading has been widely accepted as the evidence of the challenge to the rationality and, thereby, as the indirect measure of overconfidence.

Overconfidence can be likely reinforced when people attribute the past success to themselves but past failure to external factors such as bad luck. This cognitive bias was observed and documented in psychology, and Roth (1975) briefly summarized this observation as "Heads I win, Tails it's a chance" . Daniel et al. (1998) refers such selfserving cognitive bias to the biased self-attribution and regard overconfidence as the result of self-attribution with respect to the past performance. They also showed that biased self-attribution imply short-run momentum and long-term reversals, because selfattribution makes investors overreact to a preceding private signal. In terms that investors rely on private signal, we can conjecture that investors will reveal their preferences in choosing information when trading in stock market.

Another psychological bias that may explain investor behavior is limited attention. While overconfidence and self-attribution provide psychological explanation about investor attention, the limitation of investor attention also arises. According to Kahneman (1973), attention is a scarce cognitive resource. In the context of bounded rationality, investor attention is more likely limited, requiring specific skill or strategy of information processing. Therefore, Limited investor attention may lead to category-learning behavior, by processing more market and sector-wide information than firm-specific information (Peng and Xiong, 2006). In their model, combined with overconfidence, limited attention delivers implications for return comovement.

Limited attention raises the question about the choice of information to pay attention.

Investors should determine the amount of information they can process and the type of information they want to process. Therefore, investors' trading behavior in the stock market their selective consumption of information can result in specific trading behavior.

Altogether, investor attention driven by psychological biases reveals the specific trading behavior and affects stock prices. To investigate this phenomenon based on the human cognition, recent growing studies use Google Search Volume Index, which measures investor attention directly. As internet search is an expression of proactive attention and interest, technological availability of investor attention encouraged many related studies.

They include the market indices (Dimpfl and Jank, 2014), company stock (Da et al., 2009;Aouadi, Arouri, & Teulon, 2013;Da, Engelberg, & Gao, 2011;Joseph, Wintoki, & Zhang, 2011;Mondria & Wu, 2011;Preis, Moat, & Stanley, 2013;Vozlyublennaia, 2014), Since Google launched "Trends" service, a standardized index of users' search volume between 0 and 100, in 2004, literatures in behavioral finance used this direct measure of investor attention in testing theories and explaining the market anomalies. (Da, Engelberg, and Gao, 2011;Joseph, Wintoki, and Zhang, 2011;Aouadi, Arouri, and Teulon, 2013;Preis, Moat and Stanley, 2013;Vozlyublennaia, 2014;Dimpfl and Jank, 2015;Andrei and Hasler, 2015;Mondria and Wu, 2011). As Google is the company with highest market share of search engine worldwide (91.1% as of December 2015 and consistently high around 90%) , we can easily assume that Google search covers most of the internet search traffic.

Previous
This study also uses Google Search Volume Index (SVI). We verify that abnormal SVI (ASVI) is related with other existing measures of investor attention, abnormal turnover, and ASVI predicts higher stock price in the following periods, as the previous literatures (Da et al., 2011;Statman, Thorley, and Vorkink, 2006). This study specifically includes the investor attention toward the CEOs. Not only the attention to the company, but also the attention to the individual CEOs also shows close co-movement with stock market variables. Especially it is observed that ASVI of CEO name queries have even higher causality with abnormal turnover. As the CEOs are individual market agents as well as the company representatives, we can see that search of CEO information reflects the investors' personal interest to the person as additional private information (Daniel, Hirshleifer, and Subrahmanyam, 1998). If it is perceived as private information, it may reinforce excess trading by reinforcing the investors to overreact.

The findings provide new evidence for attention theory of Barber and Odean (2008) for an emerging country perspective. We find that firms attracting abnormally high attention earn higher returns and the price pressure effect of SVI is stronger among small stocks. Da et al. (2011) propose the Google search volume for stock ticker as a direct proxy of investor attention and introduce that search volume captures attention more properly than indirect attention proxies, and mainly measures the individual investor attention. Building on the work of Da et al. (2011), we present search volumes on stock tickers as a likely proxy for investor attention. This paper supports the results of Da et al. (2011) which show that an increase in Google Search Volume Index predicts higher stock prices in the subsequent weeks. We provide further evidence on trading strategy that shows portfolios with high abnormal investor attention tend to obtain significant alphas for stocks. After using market, size, book to market and momentum factors as controlling factors, there exists high-attention return premium.

The contributions of this study are summarized as follows. First, this study test and verify the effect of investor attention driven by cognitive biases, as literatures of behavioral finance. Second, this study proposes a novel stock specific direct investor attention proxy based on Google search volume that have not been studied in prior literature for individual CEO level. This paper also provides the results with other attention variables as other proxies of investor attention, abnormal turnover and abnormal return. Third, we find an evidence of significant and positive relation between abnormal stock returns and ASVI and we show that the price pressure effect of ASVI is stronger among small stocks. The predictability of searches for return persists one month and ultimate price reversal occurs within a year.

Superstar is powerful everywhere today and only a few celebrities enjoy big rewards, which is also applied in business world and corporate finance [1]. This study explores superstar CEOs on the social media and identify the behavior of executives and investors, in order to verify its impact on the corporate performance. We estimate the value of social media on the corporate performance, calculating abnormal returns and analyzing its dynamics in the long term.

We expect that this research will provide a new insight about the social network on the corporate performance by adopting online social media as a network variable. It is also expected to broaden the applicability of the online network data to the academic question in finance research. Search data has attracted considerable amount of interest in applied studies in terms of reflecting the real time interest of people in large amount. Therefore, on top of the fact that it itself is a new source of information, search data is expected to help to understand the phenomena of the real world, when linked with real world data.

Even though there are many considerations to be taken in its application to the interdisciplinary studies, the main focus is mostly put on the correlation between the search data and the topic of the real world at first. So the purpose of this research is to verify the applicability of internet search log in the finance study in order to understand and predict financial market. Even though search log has attracted the attention from finance research, the validity of this application should be discovered more so to derive more technical support consequently. We explore the effective way to use both search data and stock market data, in testing the co-movement of both time series data stream and verifying the causality. We expect that these findings of the co-movement and the predictability of search data on the stock market will open up more future opportunities for which search data can be used in finance study and the real market as the reflection of many unknown investors' interest.

Investor Attention toward the Company and CEOs

This study examines investor attention and its impacts on stock returns of Nasdaq We examine the applicability of internet search log on the financial market and the study of finance. We question whether internet search log is correlated with the phenomena in the financial market, explore the causality between the time series of variables, and try to predict market variables from the search log.

Among the market variables, last call price and trading volume of the stock will be selected, since both are the most common interest of investors. Yesterday's last call of the share is the basic information for today's investment strategy. Also the trading volume is a signal for the liquidity and the volatility in a real time.

We apply these variables to the companies which are the components of NASDAQ-100 stock market index. NASDAQ-100 is the modified capitalization weighted index, only having the non-financial companies. NASDAQ (National Association of Securities Dealers Automated Quotation) is the largest electronic screen-based equity securities trading market in the United States and second-largest by market capitalization in the world. Therefore, the companies traded in this market can be regarded as having highly critical interests from the investors.

We use the daily search data for the tickers of these companies. Ticker is the company's unique code name, used in the share trading. We assume that people who search the ticker has intention or at least potential of the investment.

Using the data and variables above, we first test the co-movement and the causality between them to identify how they correlate.

From this base study, we aim further to test different cases in the market, in terms of different stock market, different property of the company, and different property of industry. Depending on the industry or their product, some companies could be more sensitive in their share price and trading volume along with the internet search volume.

Also, the degree of market capitalization may affect the co-movement pattern as well.

While conducting this research, we develop the methodology of time series analysis as well, by testing the different models with different time span.

Google Search Volume Index

With & Portniaguina, 2006), and consumer confidence (Schmeling, 2009). However, internet search can trace instant responses from the users and measure the size and effort of attention from the massive log data for every interaction in online.

Since Google launched "Trends" service, a standardized index of users' search volume between 0 and 100, in 2004, literatures in behavioral finance used this direct measure of investor attention in testing theories and explaining the market anomalies. (Da, Engelberg, and Gao, 2011;Joseph, Wintoki, and Zhang, 2011;Aouadi, Arouri, and Teulon, 2013;Preis, Moat and Stanley, 2013;Vozlyublennaia, 2014;Dimpfl and Jank, 2015;Andrei and Hasler, 2015;Mondria and Wu, 2011). As Google is the company with highest market share of search engine worldwide (91.1% as of December 2015 and consistently high around 90%)4 , we can easily assume that Google search covers most of the internet search traffic.

This study also uses Google Search Volume Index (SVI). We verify that abnormal SVI (ASVI) is related with other existing measures of investor attention, abnormal turnover, and ASVI predicts higher stock price in the following periods, as the previous literatures (Da et al., 2011;Statman, Thorley, and Vorkink, 2006). This study specifically includes the investor attention toward the CEOs. Not only the attention to the company, but also the attention to the individual CEOs also shows close co-movement with stock market variables. Especially it is observed that ASVI of CEO name queries have even higher causality with abnormal turnover. As the CEOs are individual market agents as well as the company representatives, we can see that search of CEO information reflects the investors' personal interest to the person as additional private information (Daniel, Hirshleifer, and Subrahmanyam, 1998). If it is perceived as private information, it may reinforce excess trading by reinforcing the investors to overreact.

The findings provide new evidence for attention theory of Barber and Odean (2008) for an emerging country perspective. We find that firms attracting abnormally high attention earn higher returns and the price pressure effect of SVI is stronger among small stocks. Da et al. (2011) propose the Google search volume for stock ticker as a direct proxy of investor attention and introduce that search volume captures attention more properly than indirect attention proxies, and mainly measures the individual investor attention. Building on the work of Da et al. (2011), we present search volumes on stock tickers as a likely proxy for investor attention. This paper supports the results of Da et al. (2011) which show that an increase in Google Search Volume Index predicts higher stock prices in the subsequent weeks. We provide further evidence on trading strategy that shows portfolios with high abnormal investor attention tend to obtain significant alphas for stocks. After using market, size, book to market and momentum factors as controlling factors, there exists high-attention return premium.

The contributions of this study are summarized as follows. First, this study test and verify the effect of investor attention driven by cognitive biases, as literatures of behavioral finance. Second, this study proposes a novel stock specific direct investor attention proxy based on Google search volume that have not been studied in prior literature for individual CEO level. This paper also provides the results with other attention variables as other proxies of investor attention, abnormal turnover and abnormal return. Third, we find an evidence of significant and positive relation between abnormal stock returns and ASVI and we show that the price pressure effect of ASVI is stronger among small stocks. The predictability of searches for return persists one month and ultimate price reversal occurs within a year. We concentrate on the market variables, depending on the different proxy variables.

Data and Research Design

------------Insert Figure 1 

------------ ------------Insert Figure 2 ------------

Model

First, if investors are overconfident, they overreact to private information and underreact to public information. Second, market gains make overconfident investors trade more aggressively in subsequent periods. Third, excessive trading of overconfident investors in securities markets contributes to the observed excessive volatility. Fourth, overconfident investors underestimate risk and trade more in riskier securities.

To understand the effect of investor attention on stock returns, we investigate two hypotheses. In the first hypothesis, we examine how stock returns change when attention levels of investors increase in sample of Nasdaq 100 composites over the period January 2004 and December 2015. The hypothesis tests the claim that when investor attention, namely abnormal Google search volume index (ASVI), is higher, stock returns of the subsequent week will be higher. This hypothesis supports the attention-induced price pressure hypothesis developed by Barber and Odean (2008). In the second hypothesis, we test whether price pressure hypothesis induced by investor attention (ASVI) effect is more pronounced among small stocks since small stocks are more prone to larger price impact. We use following firm characteristics as control variables as used in Da et al. Our main focus is how close the search data moves along with the stock market. In order to investigate the co-movement, we employ the VAR (vector autoregression) model, which was used in exploring the co-movement between stock market index and the search query6]. We estimate a VAR model of order 1, 2, and 3 for both trading volume (V) and the last call (P), regarding the search query volume of companies' tickers. We use the log value. ( 1) and ( 2) are designed to see the co-movement of trading volume and search volume, while (3) and ( 4) are for the stock price and search volume correspondingly.

To examine the causality of this co-movement, we implement the Granger Causality F-test. Through this test, we can get an additional information about how past data can affect the present phenomena today.

Once we identify the co-movement and the causality between internet search data and the financial data, we try to forecast the real numbers of the last call and the trading volume, using different models. Basic AR model will be tested, varying lags (1 to 3). The result from each case will be evaluated by Mean Squared Error.

Variables and Summary Statistics

As the first step, we examine the top level companies among the NASDAQ-100 composites, by market capitalization ranking on the last trading day of 2013. We focus on their last call share price and the trading volume along with the search volume of their tickers. We use the daily Google Trends search data of the company tickers. Ticker is the company's unique code name, used in the share trading. We assume that people who search the ticker has intention or at least potential of the investment. We use one year data with 252 trading days in 2013.

Based on the level of market capitalization, we also included IT big names.

Because we want to know how people search up the IT big names not only for the search or internet transaction itself, but for their money, we include market leading IT companies.

However we exclude some companies, whose ticker can be interpreted as another meaning, confusing the real intention of search. We standardize the data, so that the mean should be 1.

Table 1 shows the definition of variables. Table 2 reports the summary statistics of our sample regarding the search volume index and stock returns. Table 3 shows the correlation between the variables.

-

-----------Insert Table 1 ------------ ------------Insert Table 2 ------------ ------------Insert Table 3 ------------

Empirical Results

Table 4 reports the results of panel VAR analysis. For each attention measure (log Trading Volume, Turnover, Abnormal Turnover), 3 period lagged VAR (vector auto regression) model is applied to SVI for query of "Company", "Company CEO", and "CEO". Comovement between Search Volume Index and attention measures in stock market is verified.

- ------------Insert Table 5 ------------

-----------Insert Table 4 ------------ In
We also conduct Granger F-test to verify the causality between internet search and attention measures. Table 6 shows that investor attention and search about the company, and company CEO affects trading volume, share turnover, abnormal share turnover, and price difference, and stock returns.

-

-----------Insert Table 6 ------------
To examine the abnormal share turnover, multivariate regression analysis is conducted.

Depending on model specifications (1) to (4), internet search for company, company CEO, and the name of CEOs all contributes significantly positively to the abnormal share turnover.

------------Insert Table 7 ------------

Conclusion

We discover that the internet search data has correlation with stock market variables and predictive power with causality for the case of NASDAQ top companies.

Forecasting evaluation and the market prediction will be dealt with as the next step.

Including this part of the work, our ongoing project currently focuses on the experiments by different stock markets, different size of firms, and different industry properties. Further effort will be made on sophisticating and testing various methods of time series analysis so to capture the best explanation.

With regard to information retrieval, query refinement for financial specific information is another task. For instance, ticker FB and EBAY have to be more justified whether that these queries solely mean market interests, separated from the site navigational intent.

Search queries about stock market is important in the finance study in sense that it covers the interests of all type of investors including loose investors as well as professional or institutional investors. The collective search activity of unknown users can imply the bottom line of mass collective interest in the stock of the specific firm.

By continuing this analysis with variation, we will keep our endeavor for the application of search query data to the finance study.

Top queries or hot trends that search engines provide may drive more attention from investors, yielding higher trading volume or higher level of price change.

Therefore, the way of showing the user interest in the financial information can affect the stock market as well. This dynamics could be examined by more technical support from search engine and the continuous discussion from the research of information retrieval. Google trends enlightened this type of research, but search data is still limited, in sense that it is only normalized index of query volume, provided during the limited time period. If we can use the user activity log together, the precision of the study will be even higher. We hope that active discussion and research on this topic will bring more resources for the research. (Bennedsen, Pérez-González, & Wolfenzon, 2020).

Some specific valuable abilities or skills can be also translated into a higher executive compensation (Gabaix & Landier, 2008;Murphy & Zábojník, 2004;Rosen, 1981) or a higher success in some specific tasks that require some specific skills. For example, Kaplan,

Klebanov & Sorensen (2012) find that CEOs with strong resoluteness6 and execution skills perform better than CEOs with high communication and interpersonal skills when dealing with buyouts and venture capital transactions. This evidence tends to be consistent with the theoretical model of leadership that contrasts overconfidence-based resoluteness skills against rational-based communication skills [START_REF] Brunnermeier | Leadership, Coordination and Corporate Culture[END_REF].

Rooted by management literature, ten key managerial roles are identified as common to the work of all managers (Mintzberg, 1973). Among these roles, the cluster of information roles is part of the three key categories considered as essential for a successful manager, namely monitor, disseminator, and spokesperson. According to Mintzberg (1973), managers must collect, disseminate, and transmit information within and outside the firm. Managerial skills dealing with theses informational roles are more likely to be parts of general skills which are transferable across firms as identified by Becker (1964). Recent evidence shows that 87 managerial general skills are more desirable for modern corporations and more valuable to the CEOs as observed in a higher pay premium (Custodio et al., 2013;Murphy & Zábojník, 2004).

Several recent studies in economics and finance have focused on the distinction between general skills and specific skills and the role of those skills for firm performance and for CEO pay. With exception of the study of Kaplan, Klebanov, and Sorensen (2012) vehicles. On January 19 th , 2021, Satya Nadella tweeted: "Together with @Cruise and @GM, we will apply the power of Azure to make autonomous transportation mainstream." and Mary Barra tweeted: "@satyanadella, so glad to have you and the entire @Microsoft team join @GM and @Cruise on our journey toward an all-electric, self-driving future."

To examine the determinants of CEO social media engagement, we construct our sample from several different sources. We begin with the list of CEOs from the ExecuComp database to identify the CEOs of S&P 1500 firms for the period 2006-2019. Our sample starts at the year 2006 when Twitter was created and officially launched. We search and hand collect data of Twitter accounts of 4,218 unique CEOs. We designate CEOs with Twitter accounts before and during their CEO position as "social-engaged CEOs". We obtain 669 socialengaged CEOs, which represent 15.9% of total sample CEOs. To ensure the robustness of our analysis, we collect additional data from Twitter's API as of Dec 2019 to verify Twitter activity's statistics. Then, we designate CEOs with active Twitter accounts as "social-active

CEOs" when the CEO account has tweeted at least once and has one follower. We identify 466 (11.0%) social-active CEOs in our sample. The presence of social CEOs is observed across all GICS sectors. However, the information technology (IT) and communication services industries tend to have more actively social CEOs than other industries.

Our baseline analysis on both definitions of social CEOs reveals that younger CEOs, female CEOs, and CEOs with higher managerial ownership more likely to actively engage on social media. CEOs managing firms with more employees, more intangible assets, more cash holding, and more R&D spending tend to pursue more social media engagement. CEOs in IT and communication industries are more active in social media. The results are robust when excluding financial firms from the original sample.

The results on Twitter activities such as the number of tweets and the number of followers are also striking, particularly when the dependent variables are log number of followers and log average followers per year. Similar to the probit regressions, the results are statistically significant for age, gender and managerial ownership, log employees, cash holding, and R&D spending. In addition to those factors, we find some new factors relate to the number of followers. For CEO characteristics, we find that the longer tenure, the higher number of followers. More interestingly, several firm characteristics are statistically significant. Besides log employees, cash, and R&D, we find that M/B ratio is strongly associated with the CEO's popularity in social media. CEOs of high leveraged firms tend to be more active in social media than CEOs of less leveraged firms.

Overall, our results provide a new evidence on the motiving factors that influence CEOs' choice on social media engagement. Our empirical evidence suggests that CEO's personal traits and firm characteristics help shape CEO management style to perform information roles through social media engagement. The remainder of the paper is organized as follows. Section 2 reviews related literature and formulates hypotheses. Section 3 describes the data. Section 4 introduces variables used in the empirical model. Section 5 reports the main results, robustness checks, and some additional tests. Section 6 concludes.

Related literature and hypotheses

This article pays attention to the CEOs on social media. It is not unusual to see businessperson in social media as other celebrities. In spite of increasing attention to top executives of firms in the platform of social media, academic research has been limited for social media friendly CEOs.

Regarding social media, researchers have focused on the message or search query data on social media, to predict stock markets. In computer science, [START_REF] Bollen | Twitter mood predicts the stock market[END_REF] analyze the text content of Twitter to predict stock markets, using mood tracking tools. They maintain social media at cost of their time, effort, and any risk of direct messaging. We consider CEO social media engagement as one specific managerial style. We name "CEO sociability" and develop the hypotheses regarding how this new characteristic is related to other fixed effects of both CEO and firm. Especially we test if CEO sociability is related to overconfidence.

According to [START_REF] Brunnermeier | Leadership, Coordination and Corporate Culture[END_REF], overconfidence is a form of managerial resoluteness, which is contrasted to communication and listening skills. However, at the same time, overconfidence is a form of optimism, which can be related to positive communications.

Therefore, we test the relationship between CEO overconfidence and social media engagement, as a means of communication.

CEO style

As a company's leader, the Chief Executive Officer (CEO) is often credited with a firm's successes and blamed for its failures. Researchers have studied how much influence top executives have over organizational performance. For their influence or ability, many researchers have investigated the CEO's importance and showed that CEOs and other top executives show large and persistent person-specific heterogeneity in their management styles.

Understanding of the role of CEOs can be important for organizational decision, such as executive compensation, management relations, and executive turnover. Bertrand and Schoar (2003) document that such person-specific styles explain a substantial fraction of the variation in firms' capital structures, investment decisions and organizational structures. The idea that CEOs greatly differ in their styles is also supported by a number of papers that show substantial changes in a firm's stock price and accounting performance when its top management changes.

Mounting number of corporate finance literature has investigated the effects on corporate decisions of managers' psychological traits such as overconfidence and personal risk attitudes [START_REF] Cain | CEO Personal Risk-Taking and Corporate Policies[END_REF]Graham et al., 2013;Y. Huang et al., 2016;Malmendier & Tate, 2005, 2009;Malmendier et al., 2011), specific managerial skills (Kaplan et al., 2012), and managers' fixed effects (Bertrand & Schoar, 2003), early life experiences (Malmendier et al., 2011), age (Orens & Reheul, 2013;Serfling, 2014), education (King, Srivastav, & Williams, 2016), and gender (Adams et al., 2005;Post & Byron, 2014;Solakoglu & Demir, 2016;Srindhi et al., 2011).

Such attributes may not directly affect the corporate performance, but it can affect certain function of firms or decision making, which could be linked to corporate performance as a result. Adams & Ferreira (2009) argue that gender diversity on the board may not improve firms' financial performance but that it can improve the board's monitoring function. They document that female directors participate more on monitoring committees, improve overall attendance at board meetings, and increase the sensitivity of CEO turnover to stock returns. The upper echelons theory by Hambrick & Mason (1984) suggest that managerial background characteristics and experiences can have an impact on managers' decision-making, affecting the corporate performance. Particularly, work experience represents an important background factor and its significant impact on firms' strategy adoption has been supported by various empirical evidence. Different types of CEOs' functional experience have been examined such as engineering and scientific backgrounds (Malmendier & Tate, 2005), financial expertise (Custódio & Metzger, 2014), and industry-specific career experience (Huang, 2014;Custódio and Metzger, 2013;Orens and Reheul, 2013).

Notably, a recent trend in the business environment is a substantial growth in the percentage of CEOs with diverse career backgrounds and experiences (Crossland et al., 2014).

General managerial skills which are more readily transferable across firms and industries, as opposed to specialist managerial skills which are more specific to particular firms and industries, tend to be more desirable in the executive labor market. Firms are more willing to offer higher pay packages to generalist CEOs who acquired general managerial skills through various positions, firms and industries than specialist ones whose career experience is more focused in particular functional roles, firms and industries. Custódio et al. (2013) define general managerial ability as a set of knowledge, skills and experience that the CEO acquired from working in various functional roles, firms, and industries in his lifetime employment. As opposed to general managerial ability, specialist managerial ability re-fers to a more focused skill set obtained from particular functional roles, firms, and industry sectors. As individuals progress through different functions, organisations and business environment, they gain a wide array of experiences and broaden their cog-nitive ability for handling business situations (Dragoni, Oh, Vankatwyk, & Tesluk, 2011;Tesluk & Jacibs, 1998). Therefore, generalist CEOs may be more desirable among firms with more sophisticated operations such as conglomerates (Xuan, 2009), and to deal with more com-plex business circumstances such as changes in product market (Hubbard and Palia, 1995), technology and management practices (Garicano & Rossi-Hansberg, 2006), restructuring, acquisitions, industry shocks and operational distress (Custodio et al., 2013).

In this context, social media engagement is a personal characteristic, reflecting managerial style and general skill. CEO social media engagement can reveal a communication style, which is prone to be social media friendly. Since it requires presence in social media at the cost of extra time and effort, CEO sociability can characterize a specific managerial style.

Also, as a general managerial skill, CEO sociability shows the adaptability to the corporate environment.

Social media can be adopted as a result of CEO personal attributes and firm characteristics, forming a new managerial style. CEO age can be considered, in regards to their career concerns, namely CEO entrenchment. Maintaining social media account can allow CEOs to be competitive in a CEO labor market via improving CEO's communication skills (general skills) and raising awareness about them widely in the market. Hence, we can presume that younger CEO would adopt social media more, which may raise an agency problem for the interest of the CEO, not necessary that of the corporation.

H1. Younger CEOs will do social media more.

Gender may affect the decision of social media engagement, admitting that social media is a way of self-expression and communication. There exists a gender difference in emotional expressivity and communication style. Female CEOs tend to have stronger communication skill.

H2. Female CEOs will do social media more.

Firm fixed effects can be related to CEO social media engagement. Regarding firm size, more employees, more customers, more stakeholders to communicate (not exogenous) may affect CEO to join social media. We can also expect that CEO social media engagement will be different depending on industry structure. Industry structure affects many elements in CEO status such as compensation (Falato & Kadyrzhanova, 2007, 2012). Also, industry can be considered in terms of CEO adaptability. Business conditions alter a firm's leadership needs, when exiting CEO's skills do not match the current leadership needs of the firm (Guay, Taylor, & Xiao, 2015).

H3. CEOs of big firms will do social media more.

H4. CEO sociability will be different over industries.

CEO Overconfidence

Researchers have studied CEO overconfidence for its effect on the organizational performance. Overconfidence is a tendency that people overestimate their ability, even though it is not justified. Overconfidence is often associated with an optimism about the future outcome. Even though it is not explicitly identifiable, overconfidence drive certain behavior or judgement, resulting in unexpected result. CEO overconfidence itself is a personal characteristic or tendency. However, it is, at the same time, related to the outcomes of corporate decision.

Corporate finance literature have emphasized CEO overconfidence in terms of investment decision and capital structure, in regards to cash holding. According to Malmendier & Tate (2005) and following literatures thereafter, overconfident managers overestimate the returns to their investment projects and view external funds as unduly costly. Therefore, overconfident managers tend to overinvest when they have abundant internal funds, but curtail investment when they require external financing. In other words, overconfident CEOs are prone to be sensitive and more responsive to cash flow when they invest and may even decline the positive NPV project if it requires external financing (Heaton, 2002). Consequently, CEO overconfidence is positively related with corporate cash holding and the value of cash holding increases for the firms managed by overconfident CEO. Empirically, it is quantified as an increase of $0.28 in the value of $1.00 cash holding (Aktas, Louca, & Petmezas, 2019).

Beyond the effect of overconfidence on capital structure, CEO overconfidence has been studied as a behavioral trait which can result in various consequences to the firm. The effects of CEO overconfidence on the corporate outcomes are mixed in the empirical studies. CEO overconfidence is positive for the company innovation (Galasso & S imcoe, 2011;Hirshleifer, Low, & Teoh, 2012). As found by Hirshleifer et al. (2012), overconfident CEOs tend to achieve more innovation, especially in innovative industries. However, regarding corporate social responsibility (CSR), overconfidence is negatively related to the level of CSR (McCarthy, Oliver, & Song, 2017). They also find that the more confident CEOs underestimate firm risks and tend to undertake relatively less hedging. This may bring a liquidity risk to the firm and investors.

Based on the previous theories and empirical results of overconfidence, we focus more on the aspect of behavioral trait, rather than the financial consequence of overconfidence. We are interested in whether CEO overconfidence affect social media engagement as a CEO personal trait. According to [START_REF] Brunnermeier | Leadership, Coordination and Corporate Culture[END_REF], overconfidence is an expression of managerial resoluteness, which is contrasted to communication skills. Since social media is a communication channel, we consider social CEOs representing higher communication skills.

However, at the same time, overconfidence reflects optimism, which can be related to positive communications. Therefore, we consider both possibilities and test the relationship between CEO overconfidence and social media engagement, as a means of communication. Firm variables such as cash holding and leverage will be considered to explore the relationship between overconfidence and social medial engagement.

H5. CEO overconfidence will be related to social media engagement.

Data Sample selection

We construct our initial sample from the list of all Chief Executive Officers (CEOs) of 

Social media data

We use Twitter accounts for CEO's direct social media engagements. To ensure the accuracy of the data, we manually collect data and cross-check data from different sources to identify the personal accounts of the CEOs. First, we start with matching the first and last names of the CEOs in our sample. Second, we verify the information of Twitter's account and its profile from Twitter API. Personal accounts are represented by the unique screen names as they choose themselves. However, as an identification of the account, CEO's choice of their own screen name is often random and subjective. Some screen names reflect CEO's name or company name, but not every screen names necessarily reflect the person's name or company where that person belongs. Third, we additionally manually collect the data from various sources including news articles, personal homepages, company websites, various webpages, and family tree information to obtain more precise information to help identify the CEOs' personal Twitter accounts.

The manual verification took a very long process but necessary for a quality of data. Of course, CEO and company names are the basic queries to check. Even though they use their own names as screen names on Twitter, many people use different combinations of first and last names, rather than full names. Some first names are also difficult to verify because the names are so common, such as Tom, James, or William. In Twitter, many similar or identical screen names are used with different combinations, because there are many people with same or at least similar names. Thus, we had to distinguish carefully between homonyms. When the first name even varies with nicknames, the identification was even more difficult. Some people use their nicknames rather than the formal official name, which makes many variants under the same name. For instance, many CEOs use their nicknames rather than the full name or formal form of first names, by using Charlie or Chuck for "Charles", Chris for "Christopher", Jim or Jack for "James", Bill or Billy for "William", etc. For such cases, we also checked many possible clues or another depth of their network for further verification -follower and friend list. We examined such personal networks with multiple depths of links if necessary.

Moreover, screen name on Twitter is changeable by user in any time. Thus, we exclude all ambiguous cases even after we tried to trace the account history. Another difficulty comes from the case when the CEO shut down the account after he or she stepped down. For instance, Steve Ballmer, former CEO of Microsoft from 2000 to 2014, is an active Twitter user. However, when he left Microsoft in 2014 and purchased LA Clippers, American professional basketball team, he deactivated his Twitter account and joined later with another account. In this case, we exclude him from our sample, since his earlier account is unavailable.

Classifying Social CEOs

We -----------Insert Table 1 ------------ -----------Insert Table 2 ------------

Summary descriptive statistics

Methodology Empirical specification

We investigate factors that influence the engagement of CEO social media: CEO sociability. Following the CEO management style literature, we estimate the probability of CEO's social media engagement as a function of personal attributes and firm characteristics with controls for industry and other characteristics that may affect the CEO choice to social media adoption.

Our basic regression specification is a linear probability model of the form:

Prob (CEO sociability) i,t = α t + β1Personal Attributes i,t + β2 Firm Attributes i,t + δX + ε i,t
where "CEO sociability" is an indicator variable equal to one if CEO has a personal Twitter account before and during the CEO tenure and zero otherwise. We label these CEOs as socialengaged CEOs. For robustness check, we also define CEO sociability based on whether the account is active or not. We label as social-active CEO when the CEO sent at least one tweet and has at least one follower.

CEO personal attributes

Following recent corporate finance literature, CEO attributes and backgrounds can influence characterize management styles that shape different management practices.

Consequently, the difference in management practices affects corporate behaviors and corporate performance (Bertrand andSchoar, 2003, Adam, Almeida, Ferreira, 2005, and among others). We investigate factors related to CEO personal attributes including Age and Gender.

Age can be a basic personal attribute, which can affect any human behavior. Agarwal, Driscoll, Gabaix, & Laibson (2009) find that middle-aged adults made fewer financial mistakes than either younger or older adults. Age can matter when CEOs make corporate decisions. Yim (2013) find that the negative effect of CEO age on acquisitions. Gender has been explored as another personal attributes that exhibit significant differences in management. Female CEO can induce smaller firm risk level (Khan & Vieito, 2013) and company transition from male to female CEO is associated with significant reduction in corporate risk taking (Faccio, Marchica, & Mura, 2016). Male executives undertake more acquisitions and issue more debt, but make lower announcement return than female executives do (J. Huang & Kisgen, 2013).

Different personal incentives and characteristics might also influence the choice of social media engagement. We use Tenure, Ownership and Overconfidence as proxies for managerial incentives and behavioral characteristics, known as overconfidence.

Age is the average age during the CEO tenure. Female is a dummy variable equal to one if the CEO is female and zero otherwise. Tenure represents the number of years holding as CEO.

Ownership is a fraction of firm stock held by the CEO. We use a common measure of overconfidence widely used in the behavioral corporate finance literature (Hirshleifer et al., 2012;Islam & Zein, 2020;Malmendier & Tate, 2005;Malmendier et al., 2011;Sunder et al., 2017). Overconfidence is an indicator variable equal to one for all years after the CEO's options exceed 67% moneyness and zero otherwise.

Firm characteristics

Several firm characteristics namely firm size, profitability, market-to-to book ratio, leverage, tangibility, cash, and R&D expenditure are included in our empirical investigation.

Firm size is the logarithm of the total number of employees. Alternatively, we also use the logarithm of total assets and the logarithm of total market capitalization for robustness checks.

Profitability is the return on assets, which is measured by the ratio of net profit to total assets.

Market-to-book ratio is the ratio of market value of equity to book value of equity. Leverage is measured by the ratio of total debt to total assets. Tangibility is the ratio of net fixed assets to total assets. Cash is measured by the ratio of cash and equivalent cash to total assets. R&D expenditure is the ratio of R&D spending to total assets. Appendix A details the construction and data sources for each of our variables.

Industry effects

Social CEO emergence is initiated by the tech firms, as in the example of Twitter, Yelp, and Sun Microsystems (Currently Oracle), now it became a sector wide phenomena. We use MSCI and S&P's Global Industry Classification Standard (GICS) sectors as industry classifications at two-digit level to capture the industry fixed effects that may influence CEO choices to engage in social media. the U-shaped financial mistake pattern, according to Agarwal et al. (2009). We can conjecture the choice of social media engagement may reject a mistake, approaching to an age of the least mistake. This also approves our hypothesis H2. First of all, social media is relatively new and became more common only for a decade. Therefore, younger CEOs would be more comfortable with social media. Also, younger CEO is likely to be more flexible and adaptable to the new environment where social media is perceived as essential and normal. Lastly, as we raised in the hypothesis development, CEO job career based on the upper echelon theory can be considered as a reason for more adoption of social media by younger CEOs. The younger, the more job opportunities will be available for CEOs. Therefore, consideration of their own career can lead CEOs to be more social engaged for younger CEOs. Even though we did not include, additional test with interaction term of tenure and age confirms this rationale. Gender appears to play a role in CEO social media engagement. The results show that female CEOs tend to adopt social media relatively more than male CEOs. However, the difference of CEO tenure between social and nonsocial CEO is not statistically significant. This evidence suggests that the number of years since being appointed CEO does not influence CEO's adoption in social media.

Empirical Results

Univariate analysis

CEO stock ownership provides incentives whether or not to engage in value-enhancing or value-destroying activities such as time investment in social media. CEO sociability tends to be positively associated with CEO stock ownership. In Panel A of Table 3, social CEOs show higher share ownership fraction (1.71%) than nonsocial CEOs (1.47%) but the difference is not statistically significant. Regarding CEO overconfidence, social CEOs tend to be significantly more overconfident than nonsocial CEOs.

Concerning firm characteristics, firms managed by social CEOs tend to be significantly larger (more number of employees), more leverage, lower tangibility, more cash holding, and more R&D expenditure. Firm's profitability and market-to-book ratio do not appear to be significant factors that influence CEO social media engagement.

As shown in Panel B of Table 3, the results based on social-active CEOs are qualitatively identical to those results based on social-engaged CEOs in Panel A.

-----------Insert Table 3------------ Because of the large number of characteristics, we are cautious when plugging the independent variables on our empirical specifications. Several variables are highly correlated.

Determinants of CEO sociability: Multivariate analysis

Hence, to avoid multicollinearity problem, we present five alternative empirical models. As shown in Appendix 1, the correlation of cash holding and R&D expenditure is very high (0.56).

We run separate regressions to capture their effects on CEO sociability. Regarding personal attributes, the CEO tenure are positively correlated with the CEO stock ownership (0.36). Thus, we are cautious when adding those variables in the models. We use logarithm of number of employees as a proxy of firm size. Our results are robust to alternative proxies of firm size, such as log of total assets and log of market capitalization. Industry fixed effects using GICS sectors are included in all regressions.

Panel A of Table 3 report our baseline findings. In models (1) through ( 5), the coefficients of CEO age and CEO female are statistically significant at conventional levels. Younger CEOs strongly more engage in social media than older counterparts. Our results on the age effect is somewhat consistent with the literature. Eaton and Rosen (1983) suggest that risk-aversion may increase with age. Our results on gender suggests that female CEOs relatively engage more in social media. The gender effect complements the findings of Huang & Kisgen (2013) who report that female executives undertake less acquisitions and issue debt less often than male executives. Generally, our results for the age and gender effects support management style literature showing that personal attributes influence CEO's decision making.

Meanwhile, the coefficient on CEO tenure is not statistically significant. Our results show that the CEO sociability is not associated with the number of years after being appointed CEO.

However, even though we did not include, additional test with interaction term of tenure and age highlights age effect more. That is, the younger CEOs with shorter tenure. the more they engage in social media. Interestingly, CEO stock ownership significantly increases the likelihood of CEO sociability. The coefficient of CEO stock ownership is strongly significant at 1% level as shown in models (2) -( 5). With smaller sample size due to unavailability of stock options data, a conventional proxy of CEO overconfidence is not statistically significant, even though the effect turns out positive. In Table 3, we observe that more CEOs are overconfident among social CEOs with statistical significance. However, the result in Table 4 suggests that overconfidence is not the main driver that influences the CEO decision to engage in social media.

Some factors related to firm characteristics shape CEO sociability Firm size positively influences CEO's social media adoption. Larger firms with more employees provide higher incentives for the CEOs to use social media. This finding is robust to alternative proxies for firm size, such as firm asset, market capitalization, and firm sales. Firm leverage is positively and significantly related to the likelihood that a CEO engages in social media. Leverage may imply to have more debt holders to be informed. Firm tangibility is negatively and significantly associated with CEO sociability. The coefficient of firm tangibility is significant at the conventional levels. This result suggests that a CEO running a company with more fixed assets engaged less in social media. In other words, social media might provide more marginal benefits for the executives of firms with more intangible assets.

As cash holding and R&D expenditure are positively and highly correlated (0.56) as in Appendix 1, we interpret the results with caution. We run separate regressions for models ( 2) and (3) as well as for models (4) and ( 5). Results are statically robust for both cash holding and R&D expenditure. Firm's cash holding is positively and significantly associated with CEO sociability. Social CEOs are more presence for firms investing more in R&D expenditure.

The results of personal attributes and firm characteristics are less meaningful without controlling industry effects. Hence, we control industry effects in all regressions. Interesting findings come from the Communication services and the Information technology dummies.

Consistent with the summary statistics, CEOs running firms in communication services and information technology are more engaged in social media. 2) and (3) (correlation coefficient with overconfidence = 0.1).

Panel B of

Among firm characteristics, firm size, leverage, intangibility, cash holding, and R&D expenditure are associated with the likelihood to CEO's activeness social media in Panel B of Table 4. However, firm size and leverage effect are relatively less represented for social-active CEOs in Panel B, compared to social-engaged CEOs in Panel A. We interpret that CEO presence in social media (social-engaged) is prioritized for larger firms with higher leverage, compared to the level of activeness (social-active). Meanwhile, the effects of intangibility and cash holding are stronger for being active on social media (social-active). As already shown in Panel A, social media provides marginal benefits for the executives of firms with more intangible assets and more liquidity. Furthermore, maintaining social media more actively may add more edges for the CEOs of such firms with more intangible assets and more cash. Related to the increased effect of cash holding, the effect of R&D is less represented for social-active CEOs.

When we control industry effects in all regression models (1) to (5), Communication services and the Information technology dummies are still distinguished for social-active CEOs.

-----------Insert Table 4------------

Robustness checks

We repeat the probit regressions for a reduced sample, excluding firms in financials (GICS 40) and real estates (GICS 60). As reported in the Panel C of CEOs.

In Table 5, Panel A reports the results of probit regression for social-engaged CEOs, and Panel B reports for social-active CEOs. For both CEO sociabilities, the results are similar to those of Table 5. Among personal attributes, age, gender, and ownership are still significant across models for both social-engaged and social-active CEOs. In firm characteristics, firm size and intangibility are still significant for both social-engaged and social-active CEOs.

Leverage and cash holding also have positive effects for both social-engaged and social-active CEOs in Panel A and B. However, leverage is significant for social-engaged CEOs and cash holding is significant for social-active CEOs respectively. R&D expenditure is significant for both CEO sociability.

-----------Insert Table 5------------

Additional results

In addition to the CEO social engagement, we also examine the determinants of each Twitter metric. At first, we revisit the distinction between social-engaged and social-active CEOs. As in Figure 1, distinction between social-engaged and social-active CEOs is not exclusive. Rather, social-engaged CEOs include social-active CEOs. The remainder of 466 social-active CEOs is named as "less social CEOs". In percentage, we have 69.7% social-active CEOs and 30.3% less-active CEOs among total 669 social CEOs. We compare these two subsamples to report summary statistics of Twitter activities in Table 6. Social-active CEOs are statistically significantly different from less social CEOs over different Twitter metrics. In total years of using Twitter, total and average of tweets, followers and friends, social-active CEOs are significantly distinguished from less active CEOs. Only for total and average followers, significance levels are acceptable and low, due to their large standard deviations. However, the value itself is greater than that of less social CEOs.

-----------Insert Table 6------------

5.4.1 Determinants of CEO Twitter's activities: Tweets

Twitting on Twitter reveals how actively the CEO uses social media. The more often CEO posts on social media, the more social engaged the CEO is. Panel A and B in Table 7 shows the results from OLS regressions for total and average tweets per year in the form of logarithm.

Panel A shows that younger age is associated with more tweets in all model specifications, ranging from 3.3% to 3.6%. Female and longer tenure have positive effects on more tweets, but they were not significant. Stock ownership shows positive effect on more tweets, ranging from 1.7% to 2.2% significantly except for model (4) with overconfidence and cash at the same time. Because ownership is positively correlated with overconfidence and cash holding in our sample, the effect of ownership turns less significant. Overconfidence shows negative effect on tweets, even though it was not significant. M/B ratio, cash, and R&D expenditure have positive effects on total tweets. In other words, firm's market value, cash holding and R&D expenditure are significantly positively associated with more tweets.

Meanwhile, firm size represented by the number of employees, ROA, leverage, and tangibility all positively affect but the significance levels were not enough. Compared to our main results in Table 4, the effect of tangibility turns positive, even though it is not positive. In probit regressions in Table 4, CEOs of the firms with intangible assets tend to be social-engaged and social-active as well. However, once CEOs engage in social media, firms with more tangible assets can be positive on Twitter activity.

In Panel B, average tweets per year is regressed. Age and gender effect are both significantly strong in all models. Ownership has significantly positive effects for all models except for model ( 4) with overconfidence and cash. This is again due to the positive correlations with ownership, but still their effects are positive. Similarly as in Panel A, Overconfidence negatively effects average tweets, even though it is not significant. Firm size increases average tweets and it is statistically significant at the conventional level in model ( 4) and ( 5) with overconfidence, which is negatively correlated with firm size. ROA, M/B ratio, leverage, and tangibility are not significant, even though the effects are positive. Cash holding and R&D expenditure both increased average tweets. We can conclude that younger and female CEOs of firms with more ownership, more cash and more R&D expenditure tend to increase more average tweets significantly.

-----------Insert Table 7------------

5.4.2 Determinants of CEO Twitter's activities: Followers

Number of followers represent the popularity in social media. We decide to study which characteristics determine the popularity. Table 8 shows the results of OLS regressions of followers on the CEO and firm characteristics. Log of followers and log of average followers per year are defined as dependent variables and each result is shown in Panel A and Panel B.

In Panel A, younger, female, longer tenure and more ownership significantly increase followers across different model specifications.

Twitting on Twitter reveals how actively the CEO uses social media. The more often CEO posts on social media, the more social engaged the CEO is. Panel A and B in Table 7 shows the results from OLS regressions for total and average tweets per year in the form of logarithm.

Panel A shows that younger age is associated with more tweets in all model specifications, ranging from 3.3% to 3.6%. Female and longer tenure have positive effects on more tweets, but they were not significant. Stock ownership shows positive effect on more tweets, ranging from 1.7% to 2.2% significantly except for model ( 4) with overconfidence and cash at the same time. Because ownership is positively correlated with overconfidence and cash holding in our sample, the effect of ownership turns less significant. Overconfidence shows negative effect on tweets, even though it was not significant. M/B ratio, cash, and R&D expenditure have positive effects on total tweets. In other words, firm's market value, cash holding and R&D expenditure are significantly positively associated with more tweets. Meanwhile, firm size represented by the number of employees, ROA, leverage, and tangibility all positively affect but the significance levels were not enough. Compared to our main results in Table 4, the effect of tangibility turns positive, even though it is not positive. In probit regressions in Table 4, CEOs of the firms with intangible assets tend to be social-engaged and social-active as well. However, once CEOs engage in social media, firms with more tangible assets can be positive on Twitter activity.

In Panel B, average tweets per year is regressed. Age and gender effect are both significantly strong in all models. Ownership has significantly positive effects for all models except for model (4) with overconfidence and cash. This is again due to the positive correlations with ownership, but still their effects are positive. Similarly as in Panel A, Overconfidence negatively effects average tweets, even though it is not significant. Firm size increases average tweets and it is statistically significant at the conventional level in model ( 4) and ( 5) with overconfidence, which is negatively correlated with firm size. ROA, M/B ratio, leverage, and tangibility are not significant, even though the effects are positive. Cash holding and R&D expenditure both increased average tweets. We can conclude that younger and female CEOs of firms with more ownership, more cash and more R&D expenditure tend to increase more average tweets significantly.

-----------Insert Table 8------------

Conclusion

This paper explores the determinants of CEO social media engagement. Even though CEO sociability is not required for the role of CEO, CEO sociability reveals manager personal trait and communication style. As hypothesized, younger CEOs tend to engage in social media, which can be interpreted as career concerns and adaptability for younger CEO. Female CEOs tend to adopt social media relatively more than male CEOs, showing the gender difference in communication as proved in the previous empirics. However, the difference of CEO tenure between social and nonsocial CEO is not statistically significant. This suggests that the number of years since being appointed CEO does not influence CEO's adoption in social media. Since CEO tenure is more comprehensive, including age and experience, the effect on CEO sociability may not be obvious. Interestingly, the result shows that CEO social media engagement is not driven by CEO overconfidence. It rather reveals the communication function of social media engagement, contrary to the resoluteness, a characteristic of overconfidence.

Therefore, overconfident CEOs may not be so responsive in social media, due to their less consciousness about external communication. Meanwhile, stock ownership turns out positive for social media engagement. In general, stock ownership may affect the sense of ownership or belonging. Therefore, CEOs with higher stock ownership can be motivated for communication to deliver more information as a representative person of the firm, which results in social media engagement.

Regarding firm fixed effects, we find that firm size matter for CEO sociability. For the bigger firms, CEOs are likely to engage in social media more. Because big firms tend to have more employees and more investors, demands for the communication or active media coverage will be higher. The result confirms such demand, showing more social media engagement for the CEOs of big firms. Especially for the firms with more intangible assets, more cash, and more R&D spending, CEOs tend to be more active in social media. These characteristics are better highlighted when the industry difference is considered. In fact, the result correspondingly shows the industry effect. More CEOs in IT and communication services industries pursue active social media engagement. This shows the features of IT and communication sectors. IT industry is characterized by more intangible assets and more R&D spending. Also, communication industry has higher demand for maintaining good communication channel, which social media suits. Overall, the evidences suggest that CEO's personal traits and firm characteristics help shape a CEO's management style that affects the way the CEO performs Mintzberg's managerial informational roles. Overconfidence is an indicator variable equal to one for all years after the CEO's options exceed 67% and zero otherwise (Sunder et al., 2017). For CEO variables, column ( 1) is a regression only on three CEO variables. column ( 2) -( 3) add ownership and colum ( 4) -( 5) add overconfidence. Firm variables are included in column ( 2) -( 5). Cash is included in column ( 2) and ( 4), while R&D is included in column ( 3) and ( 5). Industry fixed effects are controlled for all regressions, defined at the two-digit sector code of MSCI Global industry classification standard (GICS). Standard errors are clustered at the firm level and t-statistics are reported in parentheses. *, **, *** denotes significant level at the 10%, 5% and 1% level, respectively. = Number of years as CEO, Ownership = Fraction of CEO's share, Overconfidence = 1 if the CEO's options exceed 67% moneyness, log_emp = log of employees, log_asset = log of total asset, ROA = Return on asset, MB = Market to book ratio, Leverage = Total debt over total asset, Tangibility = Ratio of tangible asset over total asset, Cash = Reserved cash over total asset, R&D = R&D expenditure over total asset, Capital Expenditure = Ratio of capital expenditure.

Part IV. CEO Sociability and Firm Value

Introduction

It is undeniable that CEO is one of the most valuable and competitive assets for a corporation. Recent studies show that CEO matters to an organization's success (Bennedsen, Nielsen, Perez-Gonzalez, & Wolfenzon, 2007;Bennedsen et al., 2020) and CEO personal attributes can characterize different management styles that shape different management practices translating into different corporate performance (Bertrand & Schoar, 2003;Schoar & Zuo, 2016).

A recent study finds that with eight in ten global executives reporting that it is important for CEOs to have a visible public profile for a company to be highly regarded, online channels and social media become one set of tools for CEOs to increase their external equity11 (Weber Shandwick 2015). Is CEO social media engagement valuable to a corporation? This paper exploit the variation of social media engagement by the CEOs of large U.S. corporations (S&P1500) to examine how the stock market reacts when a CEO engages in social media. The answer of this question is not a priori clear. On one hand, CEO who invest time and resources in social media may have their own private interest to enhance personal branding at the costs of corporation. Literature on superstar CEOs help predict a negative effect on firm value (Malmendier & Tate, 2009). On the other hand, CEO social media engagement can signal to the capital markets on CEO skills related to perform informational roles which are inevitable (Mintzberg, 1973) and arguably valuable to the company because social media allows CEOs to communicate and interact with stakeholders more effectively. This paper studies which of these two effects prevails.

We name the degree to which CEOs are engaged to social media as "CEO sociability".

To study CEO sociability, we consider direct and indirect effects. Direct effect is the effect of social media engagement itself on the stock returns and indirect effect indicates a mediating effect. We, especially, consider a shock mitigating effect for a mediator.

Direct Effect

We measure the direct effect of CEO sociability in regards to the change in their social media status and their CEO status. First of all, for the CEOs who are already incumbent in the CEO position, we explore the effect of change in their social media status. We examine how stock market reacts when a CEO commits social media. Secondly, we focus on the change in CEO status. For this, we measure the market reaction to the firm, when the newly appointed CEO of the firm was already in social media. We are interested in how the market would react for this CEO turnover, if the CEO is already social media engaged.

Change in social media status -Effect of social media engagement

First of all, we explore the direct link of CEO sociability to the corporate performance.

As CEO is often viewed as the embodiment of the company (Ranft et al., 2006), CEO's personal characteristics also have some nature to represent the company and consequently have influence on corporate performance measures. Those attributes include not only the demographic and professional backgrounds, but also the personal traits beside the basic profiles of the career.

CEO individual and personal traits are known to have influence on the corporate level outcome.

For instance, "baby face" have influence on company evaluations (Gorn, Jiang, & Johar, 2008).

Facial masculinity is also related to the stock return volatility and higher level of leverage (Kamiya, Kim, & Park, 2019). CEO attractiveness is related to the higher salary for the firms with higher corporate visibility (Canace, Cianci, (Kelvin) [START_REF] Canace | Paid for looks when others are looking: CEO facial traits, compensation, and corporate visibility[END_REF]. CEO positive psychological traits are related to firm performance in start-up firms through transformational leadership (Peterson, Walumbwa, Byron, & Myrowitz, 2009). CEO personality also increases the firm performance by driving the strategic flexibility (Nadkarni & Herrmann, 2010). Therefore, even though it is not directly related to the professional skills of management, understanding personal attribute is still useful to explain and predict the corporate performance.

In this regards, this study focuses on the CEO social media engagement as an attribute linked to the corporate decision and the market performance, which had not been yet discovered enough. Since the social media is an open platform, we can observe its sociability explicitly, while the sociability in person is not possibly visible. Therefore, CEO sociability with social media covers through personal trait to corporate identity, representing the public "face" of the company. We define the CEO sociability as the status on social media and the activeness, questioning whether the CEO appears on social media and how active they are. Maintaining our interest in the social media engagement, we measure its direct effect on the corporate performance measure. More precisely, we investigate how the company's stock return increases when the CEO commits to social media.

Change in CEO status -CEO turnover and social media engagement

In case of CEOs who already subscribed to social media before appointed as CEO, we study how the company's stock return changes around the CEO turnover. CEO turnover is an event which affect the return and volatility of the company stock. Researchers have agreed the short-term return and long-term reversal regarding CEO turnover. Instead of focusing on the result of CEO turnover, we especially consider CEO sociability in the specific circumstance of CEO turnover.

Shock mitigating effect

Social media during the shock

Secondly, we consider the CEO social media engagement in a specific context.

Especially we pay attention to the market crisis. Therefore, we consider three main points of focus: "social media", "CEO", and "crisis". The importance of social media in the corporate communication has been enough discussed in academic literatures. In terms of communication strategy, many companies use social media as a communication platform for the company news, identity or various visions, such as sustainability and corporate social responsibility.

Empirically, green firms are more active in such communication in social media (Reilly & Hynan, 2014). Especially, social media communication can be effective at the company risk or managing bad reputation of the company. CEO's rapid apology at the company bad news effectively reduced the level of negative sentiment in social media (Kim et al., 2015). However, academic literatures paid attention to the firm-specific issue in measuring the CEO effect in social media, instead of common market risk. Hence, we focus on the market crisis, rather than the firm specific risk.

Although the market crisis affect the companies in the market, the degree of impact that the company receives can be different depending on the firm-specific factors. As one attribute to identify the company characteristic, CEO factor is still valid. Even in the market-wide crisis, we assume that specific characteristics of the company due to the CEO can enhance or moderate the impact of the shock. Regarding the demographic profile, female CEOs had positive effect during the financial crisis (Palvia, Vähämaa, & Vähämaa, 2015). In addition, the CEO personal attributes also had links with the firm level outcomes at the crisis. During the financial crisis in 2008, overconfident bank CEOs had negative impact to their banks, by weakening lending standards and increasing leverage before the crisis, to make the banks more vulnerable to the crisis (Ho, Huang, Lin, & Yen, 2016). Optimistic tones in CEO letter is also positively associated with the firm performance during the crisis (Patelli & Pedrini, 2014). From the evidences, CEO characteristics can influence the corporate performance during the crisis.

Therefore, we also question whether the CEO social media engagement brings additional variation to the corporate performance during the crisis.

COVID-19 crisis

Regarding the market crisis, we consider COVID-19 pandemic as a market-wide event,

which was a common experience to the globe through the year 2020. The Covid-19 shock has swept the world unprecedentedly, since first reported in December 2019 in Wuhan, China. It soon spread on the globe, putting the world under its influence shortly. The World Health Organization declared a public health emergency of international concern on January 30, 2020 and declared a pandemic on March 11 th , 2020, subsequently. As of May 1, 2021, 150,989,419 cases were confirmed and 3,173,576 deaths were reported globally12 . The pandemic continued over one year, evolving through different phases with variants and vaccination. Facing the severe threat to the health, most of the nations in the world had to deal with a full-scale crisisevolving through limitations of moving, shutdowns, challenges to the social system, subsequent slump in the economy, and aid packages. The increasing number of studies on the stock market reactions to the crisis have found its negative impact on the stock prices and the increased volatility of return ; Haroon & Rizvi, 2020; . Those research articles analyze the instant stock market reaction facing the crisis and predict the dividend growth (Gormsen & Koijen, 2020) and find negative direct and indirect (spillover) effects of the initial containment period (Alexakis, Eleftheriou & Patsoulis, 2021).

Some researchers also compare the stock market reactions by the region and the type of financial security along with the development of the virus (Ali, Alam, & Rizvi, 2020) or by country with different income level (Liu, Choo, & Lee, 2020). Because of the outbreak of the coronavirus initially at China, internationally oriented firms trading with China showed underperformance (Albuquerque, Koskinen, Yang, & Zhang, 2020). There are types of research that test specific characteristics of the firm during the crisis. Especially, various literatures have tested social responsibility. Environmental and social stocks had higher return, higher operating profit margins, but lower volatility during the first quarter of 2020 (Albuquerque et al., 2020).

Similarly, MSCI Social Responsibility Indices (SRI) outperformed (Omura, Roca, & Nakai, 2020).

Researchers also paid attention to social media during the COVID-19 pandemic. Crisis like COVID-19 pandemic usually increases the quantity of press coverage and social media communication. As a medium of information diffusion, social media can amplify the 13 https://www.marketwatch.com/story/how-far-away-is-the-coronavirus-fueled-stock-slump-from-entering-abear-market-2020-02-28 uncertainty with unproven information or mitigate the uncertainty by fast and massive information. Such characteristics of social media has played important roles in market shocks, diseases, unexpected accidents, disasters, terrors, etc. However, compared to the role of information dissemination channel, social media related characteristics have not been discussed enough in the literatures. Therefore, we admit the increasing importance of social media during the crisis. Besides, developing our interest in CEO social media engagement, we pay attention to how CEO sociability mitigates the impact of the shock on the corporate performance. We expect that the CEO's social media engagement would be more highlighted during the COVID-19 pandemic. Thus, we analyze the stock market reactions around the market crisis in regards to the CEO social media engagement. We have already argued that the CEO social media engagement provides distinct characteristics in the company. Admitted that the CEO status on Twitter can affect the stock market and the CEO sociability can work as unique discriminant in firm characteristic, we test the value of CEO sociability during the crisis. Our empirical question is how this sociability characteristic will be highlighted at the Covid-19 pandemic, an unparalleled global shock. We examine whether the return of the firm equity is different depending on the CEO characteristic. For the CEOs of S&P 1500 firms between 2006 and 2019, we explore the stock returns around the period when the Covid-19 shock hit the global stock market in February and March 2020. We examine the stock market reaction around the event dates in regards to the CEO social media.

Related literature and hypotheses

To measure the direct and indirect effects of CEO sociability on the corporate performance, we consider some events and estimate cumulative abnormal returns around the event dates, following the event-study method [START_REF] Brown | Using daily stock returns: The case of event studies[END_REF]. We carefully select the events that show the effect of CEO sociability in two directions.

CEO's commitment to social media

For the direct impact of having social CEOs on the corporate performance, we consider two kinds of events. One event is the subscription to social media. When the CEO of the company subscribes to social media, we measure how the company return changes. Thus, the date of social media subscription is considered as the event date.

If the CEO starts a social media during the CEO tenure, the motivation may not only be personal. CEO engages in social media as a CEO of the firm, not only as an individual. Research about social media attributes the motivation to personal characteristics and objectives, such as remuneration, entertainment, information, social integration, personal identity, empowerment (Tsai & Men, 2017), or perceived online attachment motivation and altruism (Ma & Chan, 2014). As such results, the motivation for social media is basically personal. However, as a public face of the company, CEO position itself can influence on the reason to do social media. CEO's press coverage often delivers signals to the market in general. Likewise, current CEO's social media subscription can also send a signal about the company to the market, since it is easily shown to the social media users and the market. Therefore, when the CEO commits to social media, it can be regarded as an event to influence the corporate performance. We derive the hypothesis H1. H1 When CEO commits social media, stock market will react positively.

Impact of social CEOs in CEO turnover

The other event is the CEO appointment date in case the new CEO was already engaged in social media. If the social CEO already held the Twitter account before CEO, the CEO is more likely to be an early adopter or more likely to have social personality compared to nonsocial CEOs. We can expect that this early adopter or sociable CEO can add some values on the company by joining the top executive position. Therefore, when the social executive is appointed as a new CEO, the stock market reaction can be different from the average case of turnover. Many literatures argued that the CEO turnover affects the firm performance measures.

In general, it is known that the CEO turnover increases the return volatility significantly [START_REF] Clayton | The Impact of CEO Turnover on Equity Volatility[END_REF], and decreases returns [START_REF] Brickley | Empirical research on CEO turnover and firm-performance: a discussion[END_REF]. Beside this knowledge about the performance measures at the CEO turnover, we examine how CEO sociability on social media will influence for the new CEO. In this case, we regard the date of "became CEO" as the event date.

To analyze the effect of social media engagement, we measure the cumulative abnormal return of the company when the company appoints the social CEO. In the previous section, the CAR was computed around the social media starting date. This event is obviously linked to the characteristic of CEO sociability. However, this section computes CAR around the CEO appointment date, which can be affected by more factors from CEOs and companies. In Table 5.5A, the positive CARs until two or three years of CEO appointment for "nonsocial before" group (NS in Panel A, NA in Panel B) can be explained by many other variables more than sociability at the time of appointment. If this NA group starting social media after appointed as CEO, it can affect stock returns positively after two or three years later. Therefore, this simple summary of CARs in Table 5.5A only shows the different means for different sociability groups, but does not perfectly explain the pure impact of hiring social CEOs for the CARs around CEO turnover. That is, when we compare the CARs of two groups by the CEO sociability, we admit that unobserved covariates may exist.

There are several considerations. First of all, there can be an endogeneity problem. It is possible that more variables are involved in the returns around CEO turnover, beside of the CEO sociability. However, we classified the sample into two groups, only depending on whether the CEO is social-engaged or not at the time of appointment, and then compared the CARs between groups. This may miss other unobserved covariates which is related to the abnormal returns.

Related to the endogeneity issue, we consider bias in sample selection. For example, companies of social CEOs may include many big tech firms, of which the market values are relatively high compared to other sectors. Then, the abnormal returns of social CEO firms around CEO turnover can be overestimated or underestimated due to the firm size or sector effect. In other words, we cannot attribute group differences in CARs only to the CEO sociability. Therefore, classifying into two groups only by CEO sociability and comparing their CARs may cause a selection bias. Accordingly, we want to ensure that these two groups are comparably identical except for the CEO sociability. Preventing the selection bias, the desirable way to measure the pure impact of CEO sociability is to compare the abnormal returns of the same company with social CEO if the company had hired nonsocial CEOs at that time.

Alternatively, abnormal returns of the non-social CEO firms can be compared with the abnormal returns if they had hired social CEOs. However, either case cannot occur at the same time. If one possibility occurs, the other counterfactual cannot occur.

Taking all issues into account, we construct an alternative sample, estimated by nearest available propensity score matching (Rosenbaum & Rubin, 1983). When we compare the CARs between social and nonsocial CEO companies, we try to isolate the effect of social CEO from all other covariates that can be related to the CARs. From the results of Chapter 4, we select control variables, which significantly determine the CEO sociability. Then, we run probit regression to predict "the CEO sociability before CEO tenure", with the control variables. By using the propensity score predicted from the probit model, we construct a propensity score matched sample for the "predicted social before becoming CEO" group, denoted as "PS". This alternative sample consists of "nonsocial before becoming CEO" that has the closest propensity score to the actual social before group (S). It means that this predicted social sample (PS) is well prepared to compare with actual social group (S), other variables controlled. We expect that this method can disentangle the black box of abnormal returns around the turnover, and isolate the effect of CEO sociability.

H2 When social executive is appointed as CEO, stock market will react positively around the CEO turnover.

While the hypothesis H1 tests the effect of the CEO's commitment to social media directly, H2 tests the effect of social media engagement around the CEO turnover. It is known that the CEO turnover induces the stock market reaction with related attributes. For instance, CEO education level is studied and found that hiring new CEOs (Bhagat, Bolton, & Subramanian, 2010). And CEO overconfidence turns out negative on firm's stock price, decreasing firm value (Yilmaz & Mazzeo, 2014). We question if CEO sociability in social media has certain impact on the corporate performance around the CEO turnover. The interest is whether CEO sociability adds a value to the firm.

CEO sociability and crisis

We are also interested in how CEO sociability affects stock returns at the period of common market shock. Regarding the effect of social CEOs, we question whether CEO sociability can mitigate the impact of the market-wide shock. As a common experience to the globe, COVID-19 pandemic in early 2020 is the most recent market crisis. The COVID-19 pandemic presented an unprecedented shock at the global economy. As an exogenous shock, its impact was global at the first quarter of 2020. However, the degree to which the companies were affected can be different by the firm specific features. Among firm specific factors, we maintain our interest in the CEO's social media engagement. Remembering that the use of social media increases in emergency and crisis events, we expect that the CEO's social media engagement can be more highlighted during the pandemic. Therefore, we question how the CEO's social media engagement mitigate the market-wide risk for the company, using the COVID-19 pandemic as an event to test the social CEO's effect during the shock.

H3 CEO social media engagement will mitigate the market-wide risk for the firm.

To measure the CEO sociability during the crisis, we conduct event study and find the cumulative abnormal returns around the event dates. To determine the event dates of crisis, we consider several key dates in the development of the COVID-19 dates. When the coronavirus spread over more regions, nations coped actively with the changing circumstances. Therefore, along with the changing situation, there are several important dates, which give implications in the market. The timeline is as follows:

-The first outbreak of the new virus was from Wuhan, China, in December 2019.

-On Jan 23, 2020, Wuhan, a city of more than 11 million, was cut off by the Chinese authorities.

-On Jan 30, 2020, The World Health Organization (W.H.O.) declared a global health emergency.

-In Europe, from January to February, 2020, the outbreak of the virus was confirmed and spread. In France, the spread of the diseases was spurred in Mulhouse, on the week from 17 to 24 February, In Italy, the outbreak was confirmed on 31 January, 2020, and soon after this, cases increased sharply until the first lockdown in Europe was declared in Northern Italy on Feb 22, 2020.

-Therefore, we consider the date of Feb 24, 2020, since it is the first trading day after the first lockdown in Europe, in Northern Italy. -In France, the first case in Europe was confirmed in Bordeaux on January 24, 2020.

With the increasing number of reports, from 17 to 24 February, the gathering of the Christian Open Door Church in Mulhouse became a significant cluster in the spread of coronavirus in France. The more cases were reported rapidly in France, the more fear arouse, demanding more strict public measure.

-Sequentially, a series of important announcement on the second week of March in 2020.

On March 12, the President Emannuel Macron announced the closure of all schools and universities in a televised address. On March 13, the Prime Minister Édouard Philippe announced the closure of all cinemas, bars, restaurants, and clubs. On March 16, President Macron announced the lockdown from the next day, March 17 2020. Initial plan of two weeks lockdown was extended for 4 weeks and for another 4 weeks until May 11 2020, from which primary schools reopened.

-From May 11, primary schools reopened and on May 28, the Prime Minister announced to lift a travel ban of 100km on Jun 2, 2020.

-From 14 June 2020, cafes, bars and restaurants were allowed to reopen in Paris.

After having tested those dates in the initial development of the COVID-19 pandemic, we selected the date February 24, 2020, as a main event date. At that time, the fear of the novel virus was mounting in the most countries in the world, as the number of cases and death tolls were rising sharply. In that situation, the lockdown of Italy delivered a clear signal about the coronavirus as a worldwide phenomenon, not only restricted in China, the first country of the virus outbreak. The lockdown of Italy also sent a message that the strong action by the authority was required in that exceptional situation, implying how the situation of the public health in the world was serious. It was not just about the public health issue, but also about the market crash requiring an immediate economic action. Therefore, based on the importance of this lockdown, we decide to use the first trading day after this lockdown as the main event date. This event date represents the critical period of spreading the coronavirus in January and February, followed by the prompt actions taken by the authority of each country in 2020.

Model specification

With the event study method, the above hypotheses are tested with the following framework. We assume that the CEO characteristic can explain the abnormal return around the event dates. Therefore, as the sum of abnormal returns, the cumulative abnormal returns are calculated for different windows of the event date. The econometric framework is defined as:

𝐶𝐴𝑅 𝑖𝑡 = 𝑓 (𝑆 𝑖𝑡 , 𝑋 𝑖𝑡 , 𝑍 𝑖𝑡 )
Eq 1 𝐶𝐴𝑅 𝑖𝑡 is the cumulative abnormal return of the company 𝑖 at the time 𝑡, 𝑆 𝑖𝑡 is the dummy variable that indicates social CEO, 𝑋 𝑖𝑡 is the individual CEO factors and 𝑍 𝑖𝑡 is the firm control variables of the firm 𝑖 at the time 𝑡. CEO social media commitment varies across the S&P 1500 companies in our sample and the proportion of social CEOs is still less than that of nonsocial CEOs (see Table 5.1A). We expect that this difference in the composition of social CEOs across companies will explain different corporate performance. We estimate the effect of this characteristic in our cross-sectional regression of cumulative abnormal returns with event study strategy.

In linear form, we write the main regression specification as:

𝐶𝐴𝑅 𝑖𝑡 = 𝛼 + 𝛽𝑆 𝑖𝑡 + 𝛾 1 𝑋 𝑖𝑡 + 𝛾 2 𝑍 𝑖𝑡 + 𝜀 𝑖𝑡 Eq 2
The coefficient on social CEO 𝑆 𝑖𝑡 , 𝛽 represents the degree to which the social media engagement of CEO is linked to the CAR. The coefficient 𝛾 1 and 𝛾 2 on the CEO control variables 𝑋 𝑖𝑡 and the firm control variables 𝑍 𝑖𝑡 , measure the influence of the controls on the CAR. The equation (2) shows that the dependent variable CAR is explained by the independent variables, including CEO social media dummy of interest (𝑆 𝑖𝑡 ), and CEO and firm control variables.

Dependent variable CAR represents the cumulative abnormal return around the specific events of our interest. As described in the section 5.2.2, we consider the CAR around the event of new subscription to social media and the event of CEO turnover of social executive. Also, we consider the CAR around the key event of COVID-19 pandemic. We obtain daily stock returns to measure corporate performance from Capital IQ North America Daily and CRSP database for event periods. This study identifies more social CEOs in the sample, which is a strength for at least two reasons. First, our study covers more years from 2006 to 2019, i.e. from the first launch of Twitter to the recent year. Second, our manual verifications using various sources allow us to identify some CEO's personal Twitter accounts that do not use the official first and last names.

More precisely, we also find some CEO personal accounts that use nicknames rather than the full name. By contrast, there are also cases where the screen names are identical. Hence, careful verification was required to avoid any mistake to include wrong person or to omit the right person. This full sample is used in examining the direct effect of CEO sociability at the period of new subscription to social media or CEO turnover.

-----------Insert Figure 1------------media, social media was not as widely used as this. -----------Insert Table 1------------ ). This is due to the effect of year, since 2019 is already 13 years after the Twitter service was released. Therefore, social CEOs in 2019 have higher tendancy to subscribe to Twitter before they become CEOs.

Firm characteristics

Firm control variables include the number of employees, return on assets, market to book ratio, leverage, tangibility, cash, and R&D expenditure. Number of employees represent firm size. For firm size, we also tested total asset and market capitalization, but, the effects on CEO sociability are still similar one another. Therefore, we choose the number of employees as the proxy of firm size, reflecting the communication feature of social media. ROA represents profitability and market to book ratio reveals relative market value to the total assets. We consider leverage for capital structure and tangibility to reflect property of asset. Cash is chosen for liquidity at first, but cash is also known as related to manager overconfidence.

Industry effects

Social CEO emergence is initiated by the tech firms, as in the example of Twitter, Yelp, and Sun Microsystems (Currently Oracle), now it became a sector wide phenomena. We adopt Concerning firm characteristics, firms managed by social CEOs tend to be significantly larger (more number of employees), more leverage, lower tangibility, more cash holding, and more R&D expenditure. Firm's profitability and market-to-book ratio do not appear to be significant factors that influence CEO social media engagement.

As shown in Panel B of Table 3, the results based on social-active CEOs are qualitatively identical to those results based on social-engaged CEOs in Panel A.

-----------Insert 4.

Figure 3 shows the histograms of selected Twitter metrics -total tweets, average tweets per year and number of followers for full sample and sample 2019. For each graph, histograms of social-engaged (SE) and social-active (SA) are reported, where social-active CEO's probability density is marked with dark color lines. Total tweets are the total tweets that a CEO has posted until 2019, while average tweets are obtained by dividing the total tweets by the total years that the CEO maintain Twitter. Followers are the number of people who follow the CEOs in Twitter.

-----------Insert Table 5-----------------------Insert Figure 3------------ followers. This shows the Power law distribution, which is graphically expressed in Figure 4.

Figure 4 shows the probability density of each Twitter metrics -Total tweets, average tweets per year and number of followers for full sample and sample 2019. For each graph, densities of social-engaged (SE) and social-active (SA) are reported, where social-active CEO's probability density is depicted with dark color lines. Total tweets are the total tweets that a CEO has posted until 2019, while average tweets are obtained by dividing the total tweets by the total years that the CEO maintain Twitter. Followers are the number of people who follow the CEOs in Twitter.

-----------Insert Table 6-----------------------Insert Figure 4------------

Effect of CEO sociability

Direct effect of CEO sociability

In this part, we test two hypotheses H1 and H2 that we established in chapter 2.

CEO social media engagement

H1 When CEO commits social media, stock market will react positively.

We empirically test the stock market reaction to the CEO social media engagement as in H1. The hypothesis supposes that stock market will react positively, when CEO commits social media. To measure the pure effect of CEO social media engagement on the stock returns, we classified CEOs depending on the timing they started social media. In this study, social CEO is defined as holding social media accounts before CEO or at least during the CEO tenure.

When the person already started social media before becoming CEO, the event of social media commitment is not done as CEO. However, if the person starts social media during his CEO tenure, this commitment is an event, which can draw the stock market reaction. Based on this distinction about whether signed up on social media before or during the CEO, we conduct event study. Four event windows are considered. Event window [-5,+5] means 1 week of trading days before and after the event. Other event windows [+6,+255], [+6,+510], and [+6,765] represent the period of 1 year, 2 years, and 3 years from one week after the commitment. Since the event of Twitter sign up can take a while to obtain enough attention from the market as well as in social media, we chose relatively longer windows. CEOs are included for the computation. Expected returns are calculated using a market-adjusted model with 100 days estimation window and then cumulative abnormal return is calculated.

The first column of Panel A reports the CAR around the date of Twitter subscription for the CEO who created the social media account before becoming CEO. For this case, the person is

not CEO yet at the moment of this event. Even though the CAR is positive in every event window, it is not significant after T-tests (Wilcoxon-Mann-Whitney tests) for differences in means (medians). Since the computation for CAR includes the period when the person is not CEO yet, the effect of the social media engagement is not clearly significant on the stock returns. However, in the second column, CAR is computed based on the date of their Twitter subscription. In every window, cumulative abnormal return is positive and statistically significant. There is no significant difference in CARs of the firm with early adopter CEO (that is, before becoming CEO) and CARs of the firm with the CEO who starts Twitter in his CEO incumbency. Panel B of Table 7 calculates the CARs around the event of social media engagement for social active CEOs. Out of 466 social active CEOs, 341 observations are used for the calculation of CARs. Again, the cumulative abnormal returns from the CEO social media engagement are well observed. The size of CARs is also larger than the results in Panel A for social-engaged CEOs. Cumulative abnormal returns derived by the CEO social media engagement tend to be stronger when the CEO is more active in social media. Overall, from the results of Table 7, we can infer that the effect of social media commitment is paid more attention when the executive is at the CEO. The effect is even strong in the long run. Therefore, we confirm our hypothesis H1 and conclude CEO's social media participation draws positive market reaction.

-----------Insert Table 7------------ We matched social and nonsocial CEOs with propensity scores. Compared to nonsocial CEOs, when the firm appoints a social CEO, cumulative abnormal returns are significantly positive in the long run. However, the immediate effect of social CEO appointment is not clear within a week. The results are consistent regardless of the degree of CEO sociability. In both socialengaged CEOs and social-active CEOs, the appointment of social CEOs (early adopters) are significantly positive for the stock returns in the long run. When the CEO is more active in social media, the effect is even larger. Therefore, hypothesis H2 that expected positive stock market reaction at the social CEO appointment is confirmed with our sample.

-----------Insert H3 CEO social media engagement will mitigate the market-wide risk for the firm.

In this section, we shift our focus on the indirect effect of CEO sociability at the shock.

We are interested in how CEO social media engagement is reflected in the market-wide crisis.

We already assumed a distinguished role of CEO social media in the common shock and hypothesized its positive effect as in H3. Therefore, in this section, we explore whether there is a shock mitigating effect in CEO sociability by measuring cumulative abnormal returns of S&P 1500 companies in 2019, around the COVID19 pandemic as a common shock.

As of Dec 2019, we identified 1458 S&P 1500 companies from our full sample. For these 1458 companies, abnormal returns are calculated using a market-adjusted model with 100 days estimation window and then cumulative abnormal return is calculated. As an event date, [-20,+20], [0,+17], except a three-day window [-1,+1]. However, this negative effect turns different between the firms depending on their CEO sociability. Therefore, we test the significance of the differences between the firms with social and nonsocial CEOs with T-test and Wilcoxon-Mann-Whitney Tests. The results report that the differences between firms with social and nonsocial CEOs are statistically significant in mean and median for all windows with more than 12 days. For the window [-1,+20], firms with social CEOs experienced -6.89% cumulative abnormal returns, while the firms with nonsocial CEOs had -13.02% cumulative abnormal returns. The mean difference between two CARs for this period is 6.13% and this size of mean difference is statistically significant at 1% significance level. Rank sum test for the difference in median is also significant at 1% level.

This significance of mean difference in cumulative abnormal returns at the date of shock is more represented for social-active CEOs. The differences of CARs between the firms with social and nonsocial CEOs are all significant for the windows [-1,+10], [-1,+20], [-20,+20],

[0,+17], except a three-day window [-1,+1], similar to the social-engaged CEOs. However, the size of mean difference is even bigger than in the case of social-engaged CEOs. Although the firms with social-active CEOs suffer during the crisis, they suffer less than the firms with nonsocial CEOs and even less than the firms with social CEOs. The size of difference for each windows are clearly reported in Panel B of Table 9. Especially, for the window [-1,+20], firms with social-active CEOs experienced -5.06% cumulative abnormal returns. Hence, the difference with the CAR (-13.02%) of the firms with nonsocial CEOs is 7.97%, which is statistically significant at 1% level.

From the results in Table 9, we can see the effect of CEO sociability that mitigates the shock from the market-wide crisis.

-----------Insert Table 9------------

Regression analysis

To examine the mitigating effect of CEO sociability at the shock, cross-sectional OLS regression analysis is carried out. Table 10 presents the results from OLS regressions of the CAR on CEO sociability, CEO and Firm control variables. social-engaged CEOs. We examined how the CEO sociability affects the cumulative abnormal returns, along with other CEO and Firm characteristics. So we choose the event window [-1, +20], which includes most of key dates in the early outbreak of COVID-19, when the fear and uncertainty from the COVID-19

was mounting. This period also revealed the most mean differences in CAR between firms with social and nonsocial CEOs in the previous univariate test (Table 9). Then cumulative abnormal returns at the event window [-1, +20] are calculated as a dependent variable of the regression analysis. Column (1) -( 5) regresses CAR on social-active CEOs (SA), while column ( 6) -( 7)

on social-engaged CEOs (SE The results show that both social-active and social-engaged CEOs significantly increase the abnormal returns at the shock of COVID 19 over the different model specifications from

(1) to (7) as in Table 10. The positive effect of CEO sociability is bigger for social-active CEOs as in the results of (1) ~ (5). Even though CAR is severely negative at the COVID-19 for all the companies, CEO sociability mitigates the market risk during the crisis, maintaining the negative returns relatively higher than those of the firms with nonsocial CEOs. In the results, firm control variables explain the CAR significantly, while CEO characteristics do not affect much. Bookto-market ratio, Leverage and Tangibility are significantly negative on the cumulative abnormal returns at the crisis, while ROA and Cash are significantly positive. In other words, firms having relatively higher market value, more intangible assets, less debt, more cash and more profitability tend to have higher cumulative abnormal returns at the market crisis. Overall, firms having social CEOs with firm characteristics above tend to survive the market crisis better.

-----------Insert -----------Insert [-1, +20] (-2.06% ***> -2.34%), higher abnormal returns in 2020 Q1 (-0.19% > -0.25%) and higher abnormal returns on 20200224 [-1, +20] (-0.31%*** > -0.59%) than nonsocial CEO firms. Also it shows lower return volatility 20200224 [-1, +20] (12.37% <13.14%). However, social-engaged CEO firms show more trading volume for all periods.

In addition to the univariate tests, we also conduct multivariate regressions for volatility and trading volume on the window [-1,+20] on Feb 24, 2020. We use the same model specifications as in Table 10 from (1) to ( 7) depending on social-engaged and social-active CEOs. Table 14 shows the regression results that social-active CEOs decrease the volatility on the shock, but increase the trading volume. Combining this result with the previous result about the positive effect of CEO sociability on CAR, we can understand more comprehensively that social CEO firms are associated with more abnormal returns, less volatility but more trading volume during the shock. Therefore, the overall effect of social CEOs are positive during the shock, mitigating the negative impact of crisis.

Conclusion

This chapter studies the effect of social CEOs in various circumstances. First of all, direct effect of social CEOs are discovered in two ways. When the CEO adopts social media, it is positively accepted in the stock market showing more abnormal returns in the long-run. We also check the impact of hiring social CEOs by measuring the cumulative abnormal returns around CEO turnover. After matching with propensity, the effect of hiring social CEO is also significantly positive, drawing positive stock market reaction. The effect is more highlighted when the CEO is more active in social media.

We explore the effect of CEO sociability in the context of the market crisis. For the recent global issue of COVID-19, we examine how social CEO firms mitigate the shock. The results consistently show that social CEO firms less suffer the market risk, showing higher cumulative abnormal returns. In the multivariate regression analysis, social CEOs significantly increase the CAR with other relevant firm control variablesrelatively more market value, profitability (ROA), less debt, more intangible asset and more cash. Since other CEO characteristics, firm characteristics and Industry fixed effects are controlled, the effect of social CEO is more distinguished for the cumulative abnormal returns at the initial period of COVID-19 when the worries, fear and uncertainty were mounting. Also, we examine whether CEO sociability is related to other market performance variables. We checked return, abnormal return, volatility and trading volume for different periods around the shock. As a result, we find that CEO sociability is associated with more return, abnormal return, less volatility and more trading volume around the shock. The results provide empirical evidences about the positive effect of CEO sociability. We expect that the results enlighten the knowledge about social CEOs in different contexts, which were not clearly discovered before.

Figures and Tables of Part 4

Table 

Followers

Each figure reports histogram of Twitter metrics -Total tweets, average tweets per year and number of followers for full sample and sample 2019. For each graph, densities of social-engaged (SE) and socialactive (SA) are reported, where social-actve CEO's histogram is marked with dark shaded areas with contour lines. Total tweets are the total tweets that a CEO has posted until 2019, while average tweets are obtained by dividing the total tweets by the total years that the CEO maintain Twitter. Followers are the number of people who follow the CEOs in Twitter.

Figure 4.7 Density : Twitter metrics

Figure 4 shows the probability density of Twitter metrics -Total tweets, average tweets per year and number of followers for full sample and sample 2019. For each graph, densities of social-engaged (SE) and social-active (SA) are reported, where social-actve CEO's probability density is depicted with dark color lines. Total tweets are the total tweets that a CEO has posted until 2019, while average tweets are obtained by dividing the total tweets by the total years that the CEO maintain Twitter. Followers are the number of people who follow the CEOs in Twitter. 
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  Deuxièmement, nous considérons l'engagement des dirigeants dans les médias sociaux dans un contexte spécifique. Nous accordons une attention particulière à la crise du marché. Par conséquent, nous nous concentrons sur trois points principaux : "médias sociaux", " dirigeants " et "crise". L'importance des médias sociaux dans la communication d'entreprise a été suffisamment discutée dans la littérature académique.En termes de stratégie de communication, de nombreuses entreprises utilisent les médias sociaux comme plateforme de communication pour les actualités de l'entreprise, son identité ou ses différentes visions, telles que la durabilité et la responsabilité sociale des entreprises. Cependant, les publications académiques ont prêté attention à la question spécifique à l'entreprise en mesurant l'effet dirigeants dans les médias sociaux, au lieu du risque commun du marché. Par conséquent, nous nous concentrons sur la crise du marché, plutôt que sur le risque spécifique à l'entreprise. L'effet direct des dirigeants dans les médias sociaux est découvert de deux manières. Lorsque le dirigeant adopte les médias sociaux, il est accepté positivement sur le marché boursier, montrant plus de rendements anormaux à long terme. Nous vérifions également l'impact de l'embauche de dirigeant sociaux en mesurant les rendements anormaux cumulés autour de la rotation du dirigeant. Après appariement avec la propension, l'effet de l'embauche d'un dirigeant social est également significativement positif, entraînant une réaction positive du marché boursier. L'effet est plus marqué lorsque le dirigeant est plus actif sur les médias sociaux. Ensuite, en tant qu'effet indirect, nous examinons l'effet de la sociabilité du dirigeant dans le contexte de la crise du marché. Pour la récente édition mondiale de COVID-19, nous examinons comment les entreprises aux dirigeants social atténuent le choc. Les résultats montrent systématiquement que les entreprises dont le dirigeant est sociable souffrent moins du risque du marché et affichent des rendements anormaux cumulés plus élevés. Dans l'analyse de régression multivariée, les dirigeants sociaux augmentent significativement le RAC avec d'autres variables de contrôle pertinentes de l'entreprise -relativement plus de valeur marchande, de rentabilité (ROA), moins de dettes, plus d'actifs incorporels et plus de liquidités. Puisque les autres caractéristiques du dirigeants, les caractéristiques de l'entreprise et les effets fixes du secteur sont contrôlés, l'effet du dirigeant social se distingue davantage pour les rendements anormaux cumulés au cours de la période initiale de COVID-19, lorsque les inquiétudes, la peur et l'incertitude augmentaient. Nous examinons également si la sociabilité du dirigeant est liée à d'autres variables de performance du marché. Nous avons vérifié le rendement, le rendement anormal, la volatilité et le volume des transactions pour différentes périodes autour du choc. En conséquence, nous constatons que la sociabilité des dirigeants est associée à un rendement plus élevé, un rendement anormal, une volatilité moindre et un volume de transactions plus important autour du choc.

  For the Nasdaq 100 constituents from 2004 to 2015, abnormal search volume indices (ASVI) for both company and CEOs show significantly positive co-movement with trading volume and abnormal trading volume, which are used as indirect measures of attention. Investor attention toward both company and CEOs, measured by ASVIs, also shows positive Granger causality on the abnormal trading volume and abnormal returns.
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  Social media bring together these two ways of thinking about communication. Social media are platforms that combine what we used to think of as public with what we used to think of as personal communication. Both now take place in the same frame. Both public and personal happen within the same interaction. Public messagesnews stories, music videos, advertisements, stand-up comedy routines, political speeches, film trailers are copied and circulated, repositioned and recontextualized every day by hundreds of millions of users of Facebook and Twitter, Google and YouTube, Instagram and Pinterest.

  Figure 4.1 shows this global trend of digital population and social media.
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  media activity by "regular" firm employees. One stream of research in this literature investigates the blogging behavior of employees. Wattal et al. (2010) find evidence that the usage of blogs by others in an employee's network influences an employee's own blog usage, especially if those "others" are managers. Aggarwal et al. (2012) find that while employees rarely write negative posts, writing a negative post can significantly increase the readership of an employee's blog and potentially outweigh any negative effects that come from writing such a negative post. Singh et al. (2014) investigate the effects of text characteristics (including sentiment and quality) of blog posts on attracting and retaining readers; they provide evidence that the sentiment of posts affects both reader attraction and retention, but that the quality of posts affects reader retention only. Huang et al. (2015) show that the creation of leisure-related blog posts by employees has a positive spillover effect on their consumption of work-related blog posts. A second stream of research in this literature examines the effects of social media use by employees on knowledge sharing and innovation. Wu (2013) examines changes arising from the introduction of a social networking tool in an information technology firm and finds evidence that information-rich networks help improve work performance and job retention. Beck et al. (2014) suggest that knowledge seekers' characteristics and relational factors but not knowledge contributors' characteristics significantly drive knowledge exchange in enterprise social media. Leonardi (2014) theorizes that because enterprise social media makes communication between coworkers visible to others in the organization, employees become more aware of who knows what and who knows whom; Part II. Investor Attention to CEOs Introduction It is widely accepted that the investor attention predicts the trading behavior of investors and market returns. This study explores the investor attention to both firms and CEOs, with direct measure of attention, Google search volume index. For the Nasdaq 100 constituents from 2004 to 2015, abnormal search volume indices (ASVI) for both company and CEOs show significantly positive co-movement with trading volume and abnormal trading volume, which are used as indirect measures of attention. Investor attention toward both company and CEOs, measured by ASVIs, also shows positive Granger causality on the abnormal trading volume and abnormal returns. The results

  studies mostly focus on investor sentiment used various indexes and variables, such as Michigan Confidence Consumer Index(Lemmon & Portniaguina, 2006), a sentiment index using trading volume, the dividend premium, the closed-end fund discount, the number and first-day returns on IPOs, and the equity share in new issues(Baker & Wurgler, 2006), residuals as investor sentiment proxy after regressing weekly trading volumes of benchmark stock indexes on macroeconomic variables (Uygur & Tas, 2014) while there is an increasing interest on firm specific investor attention using firm determinants and Internet. Specifically, investor attention toward the individual executives CEOs is investigated.Individual investors who have limited attention are likely to choose information based on their preference and personal interest. In this sense, the representative figures of companies are prominent features to investors. Therefore, investor attention to the individual CEOs have implications as much as the attention toward the company itself.Since investors are likely to be biased with self attribution, their own choice of information may have implications on the trading behavior. Investors can reinforce their attention toward the company, by allocating their attention to the executives of the companies.With technological development in recent decades, internet search became more popular and common means of getting information. As the internet search occurs only when users have intention for the exact query, it reflects investor attention directly, compared to news in traditional media or indirect measures of attention. Traditional means of investor attention includes abnormal returns(Barber and Odean, 2008), media coverage(Fang and Peress, 2009, Baker and Wurgler, 2006), advertising expenditure (Grullon, Kanatas, and Weston, 2004), Michigan Confidence Consumer Index(Lemmon & Portniaguina, 2006), and consumer confidence(Schmeling, 2009). However, internet search can trace instant responses from the users and measure the size and effort of attention from the massive log data for every interaction in online.
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  technological development in recent decades, internet search became more popular and common means of getting information. As the internet search occurs only when users have intention for the exact query, it reflects investor attention directly, compared to news in traditional media or indirect measures of attention. Traditional means of investor attention includes abnormal returns(Barber and Odean, 2008), media coverage(Fang and Peress, 2009, Baker and Wurgler, 2006), advertising expenditure(Grullon, Kanatas, and Weston, 2004), Michigan Confidence Consumer Index (Lemmon

Sample

  Using the search data for the real world prediction has become easier and hence, more boomed as the Google provides "Google Trends" service 5 . Google Trends is a time series index of the volume of queries, based on query share, which is normalized between 0 and 100[2]. It has been employed in the different topics and areas, to predict unemployment rates and retail sales [2, 3], consumer behavior [4] and influenza epidemics[5]. In the study of finance, search data is still new. However, the effort of combining the internet search data with the existing financial data keeps growing. The main focus of the finance research on this topic includes the market variable, proxy, and investor behavior. First of all, which variable in the stock market can be predicted with search data is a very basic question. Market volatility [6], stock trading volume [7], and earnings [8] were investigated and predictability of search data on these variables was verified as the result.Secondly, as the direct reflection and the realized proxy of investors' interest, stock market indices and company tickers have been tested. Dow Jones Index, FTSE, CAC and DAX were tested as a proxy of investors' interest [6]. This proxy is often combined with market variables. Finally, regarding the investor's side and behavioral aspects, investor sentiment were measured with search queries related to household[9]. Also, using the user activity log together with search queries, loose or noisy investor was investigated[7].

(

  2011) and Ying,Kong, and Luo (2015): stock turnover, book to market ratio, size or the ratio of stock's market capitalization to all shares index market capitalization, volatility as the standard deviation of the daily stock returns for the week and news, the number of stories published on the recent week. H1: Investor attention will show positive co-movement with abnormal turnover.H2: Investor attention to CEOs will show positive co-movement with abnormal turnover. H3: Investor attention will predict abnormal turnover and abnormal returns.MethodsVAR models are now well established in applied macroeconomics. In VAR models all variables are treated as endogenous and interdependent, both in a dynamic and in a static sense, although in some relevant cases, exogenous variables could be included.Let Yt be a G x 1vector of endogenous variables. The VAR forYt is Panel VARs have the same structure as VAR models, in the sense that all variables are assumed to be endogenous and interdependent, but a cross sectional dimension is added to the representation. Thus, think of Yt as the stacked version of yit, the vector of G variables for each unit i= 1,…,N, i.e.,The index i is generic and could indicate countries, sectors, markets or combinations of them. Then, a panel VAR is Panel VARs are particularly suited to analyzing the transmission of idiosyncratic shocks across units and time. Panel VARs have also been frequently used to construct average effectspossibly across heterogeneous groups of units -and to characterize unit specifi c differences relative to the average. It is also useful in analyzing the importance of inter dependencies, and in checking whether feedbacks are generalized or only involve certai n pairs of units. Panel VARs may be used to examine the extent of dynamic heterogenei ty and of convergence clubs, to endogenously group unitsor to characterize their differe nces(Canova, 2004).

Figures

  Figures and Tablesof Part 2

  find that public mood or sentiment is correlated with economic indicators, showing that including twitter sentiment can also help the prediction accuracy for Dow Jones Industrial Average Index (DJIA). Based onBollen et al.'s work, Mittal & Goel (2012) test another machine learning tool and show the correlation between public mood from Twitter and DJIA with accuracy. By text mining, Groß-Klußmann, König, & Ebner (2019) identify the expert users who post Twitter contents on finance topics and find that expert sentiment is a main driver in the link between Twitter sentiment and financial markets.Similarly, finance literature has examined the relationship between investor sentiment and financial markets. For the investor sentiment or attention, researchers use internet search queries from Google Trend.Da, Engelberg, & Gao (2011, 2015) construct search terms that reveal sentiment toward economic conditions and show that the search volume for their query set is consistent with finance theories, namely short-term return reversals and temporary increase in volatility.Dimpfl & Jank (2016) also show that internet search queries can help predict stock market volatility by using search query about DJIA.Preis, Moat, & Stanley (2013) also analyzed Google search volume as a proxy of trading behavior to find the pattern in stock market moves. Even though Google trend is easily adopted in literature about stock market prediction, Twitter sentiment with more texts has been also studied.Ranco, Aleksovski, Caldarelli, Grčar, & Mozetič (2015) find a significant dependence between the Twitter sentiment and abnormal returns during the high Twitter volume, even though the overall series show a relatively low correlation.Another research stream about social media is related to the information distributed in social media.Stieglitz & Dang-Xuan (2013) examine the behavior of information distribution and find that emotionally charged Twitter messages tend to be retweeted more often and more quickly. As a practical implication, companies should pay more attention to the analysis of sentiment related to their brands and products in social media communication as well as in designing advertising content that triggers emotions.Beyond the search query based research with text mining, social media engagement itself has not been enough discovered yet. Among such account-based research, Al Guindy (2021) found that firms using Twitter shows lower cost of equity. They used the company Twitter account to identify the specific corporate characteristic.[START_REF] Chen | The Emergence of "Social Executives" and Its Consequences for Financial Markets[END_REF] analyze executives Twitter account and find that having social executives is related to more liquidity of the company. However, at the best knowledge, none of academic research posed a question about why CEOs show up in social media and what determines CEO social media engagement. This study focuses on the CEO personal engagement in social media and we try to find what makes them

  S&P 1500 companies in the Execucomp database between 2006 and 2019. Our initial sample includes 4,236 unique CEOs from 2,426 unique companies of the S&P 500, the S&P 400 Midcap, and S&P 600 Smallcap. We obtain the CEO information from Execucomp. We collect firm fundamentals from Compustat. We obtain stock price data from the Center for Research in Security Prices (CRSP). After matching from different sources of database, our final sample includes 4,218 unique CEOs of 2,389 unique companies to study the social media engagements by corporate top executives.

  identify CEO's social media engagement in two forms based on the level of engagement. First, we define a CEO who has a personal Twitter account during his CEO tenure as "Social-engaged CEOs": SE-CEOs. Second, we define a CEO who has an active personal Twitter account during his CEO tenure as "Social-active CEOs": SA-CEOs. An active personal account is defined as a Twitter account, which has at least one follower and one tweet. This condition may suggest only minimum. However, posting at least once implies social communication, and having follower represents a social network. By adopting both conditions at the same time, we still keep features for social-active CEOs: outbound message and inbound attention directed to CEOs. It is also necessary to maintain reasonable size of sample for analysis. After having tested higher standards with more tweets and more followers for a robustness, we find that the results of analysis are consistent over different standards. As a marginal benefit does not exceed the cost of sample reduction, we confirm our definition of social-active CEOs as at least one tweet and one follower.The remaining other CEOs are "Nonsocial CEOs". The non-social CEOs include CEOs who have never had Twitter accounts in our sample period as well as CEOs who had Twitter accounts after leaving CEO positions such as CEOs who started Twitter after stepping down from CEO position or a retirement.

Figure 1

 1 Figure 1 illustrates the sample selection and sample distribution of CEOs based on the
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  Especially, the stock market crashes in February and March 2020 marked a historic distinction of bear market. Sudden outbreak of the COVID-19 brought uncertainty and concerns in the market. Following the COVID-19 outbreak, stock markets declined sharply all over the world on several key dates, between late February and March in 2020. Various US stock market indices including the NASDAQ100, the S&P 500 Index, and the Dow Jones Industrial Average posted the sharpest falls since 2008 on 27 February, the first trading day after several regions of Italy began lockdowns, reflecting the severe threats of the Coronavirus in Europe. Between February 19 to 23 March, 2020, S&P 500 index dropped 34%, 1145 points, at its peak of 3386 on February 19 to 2237 on March 23 13 . Even though there were evidences of a slowdown of the global economy and mounting worries of bubble in 2019, it is evident that the shock of the Covid-19 triggered the market crash in March 2020.

-

  In the United States, the first case was reported on January 20, 2020, and the US President Donald Trump declared a public health emergency on January 31, 2020. The president signed the first Coronavirus Preparedness and Response Supplemental Appropriations Act, on March 6, 2020. On March 13, 2020, the US declared a national emergency. On March 18, 2020, the President Trump signed the second Coronavirus Emergency Aid Package (CEAP). On March 25, 2020, the US Congress comes close to approve a $1.8 billion stimulus package.

  confirmed 801 CEOs as Twitter users as of December 2019, which correspond to 19% of total 4218 CEOs. With this verified list of CEOs, I obtained the Twitter data through Twitter API (Application Programming Interface)15 .Classifying social CEOsWe identify CEO's social media engagement in two forms based on the level of engagement. First, we define a CEO who has a personal Twitter account during his CEO tenure as "Social-engaged CEOs": SE-CEOs. SE-CEOs include two cases. One is the case that the CEO had already started doing social media before becoming CEO. The other case occurs when the CEO newly starts social media during the CEO tenure. Either case represents that the CEO is social-engaged during the CEO incumbency. If they created Twitter after they left the CEO position, they are excluded. Second, we define a CEO who has an active personal Twitter account during his CEO tenure as "Social-active CEOs": SA-CEOs. An active personal account is defined as a Twitter account, which has at least one follower and one tweet. This condition may suggest only minimum. However, posting at least once implies social communication, and having follower represents a social network. By adopting both conditions at the same time, we still keep features for social-active CEOs: outbound message and inbound attention directed to CEOs. It is also necessary to maintain reasonable size of sample for analysis. After having tested higher standards with more tweets and more followers for a robustness, we find that the results of analysis are consistent over different standards. As a marginal benefit does not exceed the cost of sample reduction, we confirm our definition of social-active CEOs as at least one tweet and one follower. "Nonsocial CEOs" include CEOs who have never had Twitter accounts in our sample period as well as CEOs who started Twitter accounts after leaving CEO positions or a retirement.

Figure 1

 1 Figure1illustrates the structure of our CEO sample based on the degree of social media

H2

  When social executive is appointed as CEO, stock market will react positively around the CEO turnover.Hypothesis H1 tests the value of social media initiation was mainly discovered when the person is in the position of CEO. Accordingly, the value of social media adoption before becoming CEO was less highlighted. The second hypothesis H2 focuses on this early adopter CEOs who already created and maintained Twitter account before they became CEO. For the early adopters, one important event is becoming CEO. Therefore, we explore the effect of social media engagement around the CEO turnover, by measuring the abnormal returns of the company stock when the firm appoints the social executive as a new CEO.Event windows of[-5,+5], [+6,+255], [+6,+510], and[+6,765] are chosen to measure the abnormal returns for one week before and after the event, 1 year, 2years, and 3 years from one week after the commitment respectively.

February 24 ,

 24 2020 is chosen, since it is the first trading day after the first lockdown in Europe, in Northern Italy. It is almost the first strong action taken at the outside of the region of first outbreak of COVID-19. Based on several key dates in the initial outbreak of the disease, several different windows are constructed reflecting the impacts of other key dates. For instance, the event window [-1, +20] includes many important dates following February 24, 2020. The US declared a national emergency on March 13 and European countries announced and started national lockdowns in the mid March. Lockdowns started in March 17 for France (following the announcement on March 16), March 16 for Germany and March 23 for UK. Therefore, 20 trading days after the event is March 23, 2020, which include all major key dates above. Another event window [0, +17] represents the period from February 24 to March 16, 2020, which reflects the lockdown of France and Germany in Europe, in addition to the strong action in the US.
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  Figure 4.6 Histogram : Twitter metrics

  

  

  

  

  

  

  

  

  

  

  

  

Table 5

 5 

, the same panel VAR model is conducted with abnormal search volume index instead of the quantity of search volume itself. The results are still consistent with the results with search volume index. Abnormal search volume significantly co-moves with attention measures in stock market.

Table 2 .1 Variables

 2 

	Variables	Definition	
	Search Volume Index		
	Company	Google Search Volume Index (SVI) for search query	
		of Company Name based on Ticker symbol	
	Company-CEO	Google SVI for search query of "Company CEO" e.g.	
		"Google CEO"	
	CEO name	Google SVI for search query of CEO name	
	Abnormal Search Volume Index	
	Natural log of SVI minus natural log of median SVI for the previous 6 months.	
	Company	Abnormal SVI for Company	
	Company-CEO	Abnormal SVI for Company CEO	
	CEO name	Abnormal SVI for CEO name	
	Stock		
	Log(Trading Volume)	Natural log of Trading Volume (Monthly)	
	Turnover	Trading volume to Total Shares Outstanding	
	ATURN	Standardized abnormal turnover (Chordia, Huh, and	
		Subrahmanyam, 2007; Da et al. , 2011)	
	Price	Monthly Stock	
	Spread	Bid Ask Spread	
	Return	Monthly Stock Return	
	ARET	Abnormal stock return (DGTW, 2009)	
	Firm		(In Compustat)
	Log(Market Cap)	Natural log of Market Capitalization	Ln (SHROUT*PRC)
	Log(Total Assets)	Natural log of Total Asset	Ln (AT)
	Book-to-Market	Ratio of Book value of equity over the Market value	CEQ / (SHROUT*PRC)
		of equity	
	ROA	Return on Asset	IB (Income before extraordinary
			items) / AT
	Leverage	Ratio of Total Debt over Assets	(DLTT+DLC) / AT
	Cash	Ratio of Cash over Assets	CHE / AT
	Dividend	Ratio of Cash Dividends over Assets	(DVC+DVP) / AT

Table 2 .2 Summary Statistics

 2 The table shows the correlations among attention variables measured at monthly frequency.The variables are defined in TableI. The sample period is from January 2004 to December

	Variables		Obs.	mean	sd median	min	max	range	skew	kurtosis	se
	Search Volume								
	Index									
	Company			39.75	36.00	0.00	100.00	100.00	24.60	0.17	0.42	-0.74
	Company-CEO		8.83	0.00	0.00	100.00	100.00	15.91	0.11	2.81
	CEO name		13.89	14.00	0.00	100.00	100.00	11.52	0.08	0.69	0.90
	Search	Volume	Index							
	(Abnormal)								
	Company			1.76	2.03	-8.71	7.61	16.32	1.38	0.01	-4.70	30.64
	Company-CEO		-0.48	0.00	-8.87	7.61	16.48	3.27	0.02	-0.49	0.34
	CEO name		1.04	1.41	-31.43	58.06	89.49	1.61	0.01	1.10	145.67
	Stock									
	Log(Trading								
	Volume)			13.23	13.18	2.94	17.47	14.53	1.20	0.01	0.00	1.88
	Turnover			3.24	2.45	0.06	254.66	254.60	3.73	0.02	24.58	1369.60
	LTURN									
	ATURN			-0.04	-0.11	-14.28	8.86	23.13	1.29	0.01	0.42	2.53
	Price			49.31	33.30	-30.60 1454.24	1484.84	77.49	0.48	7.76	84.85
	Spread			-0.03	-0.01 -131.29	0.95	132.24	0.82	0.01	-158.66 25339.35
	Return			0.01	0.01	-0.88	3.98	4.86	0.12	0.00	2.21	61.29
	Firm									
	Log(Market Cap)		15.76	15.67	8.70	20.44	11.73	1.27	0.01	0.16	1.32
	Log(Total Assets)		8.48	8.36	-11.51	13.05	24.56	1.39	0.01	-0.95	17.67
	Book-to-Market		0.00	0.00	-3.67	3.88	7.56	0.09	0.00	15.98	1534.06
	ROA			0.06	0.08	-1.10	0.90	2.01	0.13	0.00	-2.36	13.85
	Leverage			0.21	0.16	0.00	1.70	1.70	0.23	0.00	1.64	3.98
	Cash			0.26	0.24	0.00	0.93	0.93	0.19	0.00	0.83	0.35
	Dividend			0.02	0.00	0.00	0.64	0.64	0.04	0.00	7.00	87.12

Table 2 .

 2 4 Panel VAR Estimation: Co-movement between Search Volume Index and Attention Measures

	For each attention measure (log Trading Volume, Turnover, Abnormal Turnover), 3 period lagged VAR (vector auto regression) model is applied
	to SVI for query of "Company", "Company CEO", and "CEO".					
	(a) SVI: Attention Measures 𝑡 = constant + ∑ 𝛽 𝑗 (𝐴𝑡𝑡𝑒𝑛𝑡𝑖𝑜𝑛 𝑀𝑒𝑎𝑠𝑢𝑟𝑒𝑠) 𝑡-𝑗 3 𝑗=1	+ ∑	3 𝑘=0	𝛾 𝑘 (𝑆𝑉𝐼) 𝑡-𝑘	+ ϵ 𝑡
				Log Volume			Turnover				Abnormal Turnover
	SVI		(1)	(2)	(3)	(1)	(2)			(3)		(1)	(2)	(3)
	.	t-1	0.4585 ***	0.4757 ***	0.4382 ***	0.6146 ***	0.6647 ***	0.5958 ***	0.2448 ***	0.2616 ***	0.2511 ***
	.	t-2	0.1564 ***	0.1436 ***	0.1182 ***	0.1595 ***	0.1302 ***	0.1621 ***	0.0413 ***	0.0359 **	0.035 **
	.	t-3	0.3367 ***	0.3211 ***	0.3792 ***	-0.0552	-0.0549		-0.0588		0.1554 ***	0.167 ***	0.1968 ***
	Company T	0.0068 ***			0.0292 ***						0.0252 ***
		t-1	-0.0027 ***			-0.0181 ***						-0.0094 ***
		t-2	-0.0008 ***			-0.003						-0.0022 *
		t-3	-0.0008 **			0.0063 **					
	Co-CEO	T		0.0007 **			0.0027				0.0028 ***
		t-1		-0.0002			-0.0001				-0.0006
		t-2		-0.0003			-0.0017				-0.001
		t-3		-0.0001			0.0006				-0.0003
	CEO	t			0.0015 **					0.0049 *		0.0066 ***
		t-1			-0.0009 *					-0.0041		-0.0035 *
		t-2			0					-0.0004		0.001
		t-3			-0.0008 *					-0.0006		-0.0023
	Constant t	0.5448 ***	0.8059 ***	0.8617 ***	0.2726	0.7687 ***	0.9088 ***	-0.5435 ***	-0.0396	-0.0456 *

Table 2 .

 2 5 Panel VAR Estimation: Co-movement between Search Volume Index and Attention Measures (continued)

	ASVI: Attention Measures 𝑡 = constant + ∑ 𝛽 𝑗 (𝐴𝑡𝑡𝑒𝑛𝑡𝑖𝑜𝑛 𝑀𝑒𝑎𝑠𝑢𝑟𝑒𝑠) 𝑡-𝑗 3 𝑗=1	+ ∑	3 𝑘=0	𝛾 𝑘 (𝐴𝑆𝑉𝐼) 𝑡-𝑘	+ ϵ 𝑡
				Log Volume			Turnover			Abnormal Turnover
			(1)	(2)	(3)	(1)	(2)			(3)	(1)	(2)	(3)
	.	t-1	0.4585 ***	0.4757 ***	0.4382 ***	0.6146 ***	0.6647 ***	0.5958 ***	0.2448 ***	0.2616 ***	0.2511 ***
	.	t-2	0.1564 ***	0.1436 ***	0.1182 ***	0.1595 ***	0.1302 ***	0.1621 ***	0.0413 ***	0.0359 **	0.035 **
	.	t-3	0.3367 ***	0.3211 ***	0.3792 ***	-0.0552	-0.0549			-0.0588	0.1554 ***	0.167 ***	0.1968 ***
	Company t	0.0068 ***			0.0292 ***						0.0252 ***
		t-1	-0.0027 ***			-0.0181 ***						-0.0094 ***
		t-2	-0.0008 ***			-0.003						-0.0022 *
		t-3	-0.0008 **			0.0063 **					
	Co-CEO	t		0.0007 **			0.0027				0.0028 ***
		t-1		-0.0002			-0.0001				-0.0006
		t-2		-0.0003			-0.0017				-0.001
		t-3		-0.0001			0.0006				-0.0003
	CEO	t			0.0015 **						0.0049 *	0.0066 ***
		t-1			-0.0009 *						-0.0041	-0.0035 *
		t-2			0						-0.0004	0.001
		t-3			-0.0008 *						-0.0006	-0.0023
	Constant	t	0.5448 ***	0.8059 ***	0.8617 ***	0.2726	0.7687 ***	0.9088 ***	-0.5435 ***	-0.0396	-0.0456 *

Table 2 .

 2 7 Granger F-test: Co-movement between Abnormal Search Volume Index (ASVI) and Attention Measures

	i. VAR (3)								
	Excluded variable	Log Volume	TURN	ATURN	PRC	PRC Diff	Spread	RET
	Company	F statistics	7.22	3.34	15.00	0.33	7.23	1.49	2.60
		p-value	0.00 ***	0.02 *	0.00 ***	0.80	0.00 ***	0.22	0.05 .
	co-ceo	F statistics	1.40	0.92	1.32	1.67	13.74	0.93	0.62
		p-value	0.24	0.43	0.27	0.17	0.00 ***	0.43	0.60
	ceo	F statistics	1.96	2.44	4.73	0.43	2.09	0.78	3.73
		p-value	0.12	0.06 .	0.00 **	0.73	0.10 .	0.51	0.01 *
	ii. VAR (1)								
	Excluded variable	Log Volume	TURN	ATURN	PRC	PRC Diff	Spread	RET
	company	F statistics	7.05	0.09	7.41	1.19	13.60	81.46	3.06
		p-value	0.01 **	0.76	0.01 **	0.27	0.00 ***	0.00 ***	0.08 .
	co-ceo	F statistics	12.02	0.16	1.05	3.63	18.76	0.97	0.06
		p-value	0.00 ***	0.69	0.31	0.06 .	0.00 ***	0.33	0.81
	ceo	F statistics	3.23	8.98	12.71	0.50	9.39	0.03	8.86
		p-value	0.07 .	0.00 **	0.00 ***	0.48	0.00 **	0.87	0.00 **

Table 2 .

 2 8 Regression : ASVI and Alternative Measures of AttentionTo explore the effect of other attention measures on abnormal SVI, regression results are included. The dependent variable in each regression is abnormal SVI. Independent variables are alternative attention measures as defined in Table1.1, and used in Table1.4.

	Sample period is from January 2004 to December 2015.	
	Abnormal Turnover			
	(1)	(2)	(3)	(4)	
	ASVI				
	co_asvi	0.021			0.023
		0.000 ***			0.000 ***
	co.ceo_asvi		0.003		0.002
			0.000 ***		0.008 **
	ceo_asvi			0.006	0.005
				0.001 **	0.045 *
	Firm Characteristics			
	lat	-0.089	0.020	-0.135	-0.117
		0.000 ***	0.000 ***	0.000 ***	0.000 ***
	ROA	-0.294	-0.134	-0.344	-0.331
		0.005 **	0.245	0.007 **	0.018 *
	div	-0.283	-1.108	-0.033	-1.030
		0.379	0.009 **	0.930	0.031 *
	cash	-0.554	-0.437	-0.586	-0.537
		0.000 ***	0.000 ***	0.000 ***	0.000 ***
	Debt	0.186	0.121	0.239	0.196
		0.020 *	0.226	0.011 *	0.091 .
	Booktomkt	4.348	0.049	6.857	7.095
		0.072 .	0.691	0.009 **	0.007 **
	R2	0.043	0.004	0.005	0.052
	Adj. R2	0.034	-0.004	-0.006	0.042

Introduction

Recent empirical studies in economics and finance show that different personal attributes can characterize different management styles shaping different management

  , little research studies the different components of general skills. This paper aims at bridging this research gap by examining a very important managerial skill set related to information roles of a CEO. this paper is ultimately empirical: what factors drive CEO social media engagement. The CEO social media engagement provides an ideal research setting for us to conduct a systematic study with observable data to examine the role of managerial Tesla private at $420. Funding secured." on August 7 th , 2018 before Tesla issued a formal statement on the company's website. Tesla's stock price immediately jumped toward the $420 target, hitting an intraday peak of $387, a 14% surge, and led to significant market disruption. On September 27 th , 2018, the SEC filed a lawsuit against Musk accusing him of making "false and misleading statements". Less than two days later, Musk and the SEC had agreed to settle the securities fraud charges related to the Musk's tweet. Settlement required Musk to step down as Tesla's chairman and Tesla and Musk to pay $40 million in penalties.7 Mary Barra, CEO of General Motors and Microsoft CEO Satya Nadella exchanged tweets to promote the strategic relationship to accelerate the commercialization of self-driving

	informational roles performed by a CEO beyond media coverage that often used in prior
	study.
	In management literature, several studies report that CEOs vary in the level and forms
	of their social media engagement (Leonardi and Vaast 2017, Heavey, Simsek, Kyprianou,
	Risius 2020). No work has so far provided systematic evidence on what factors that influence

The advent of social media offers today's CEOs unprecedented opportunities for information processing, to collect, disseminate, and directly interact with stakeholders of a corporation. Social media offers CEOs to communicate with multiple sets of stakeholders, not only customers but also employees, shareholders, and public communities. Conventional CEOs may use traditional ways to perform information processes through internal communication, press release, and public conference call. Moreover, accurate information disclosure is mandatory for publicly traded corporations to timely inform investors and regulators about any material events as well as financial information through regular quarterly and annual reports. On top of existing ways of corporate communication, however, social media is more flexible in terms of timing, contents, or audiences. Unless it is a social media hype, using social media as means of corporate communication has large degrees of freedom, without any formal requirement.

Despite several potential great benefits, social media is not risk-free and requires a different skill set. We conjecture that CEOs must decide to adopt social media if the marginal benefits outweigh the marginal costs for the CEOs. Perhaps some CEOs may consider social media as costlier and riskier than traditional channels, not only in terms of time but also in terms of efforts to develop required skills to adopt social media effectively. As a result, the research question in CEO to engage in social media. Our study exploits the CEO's personal tweeting activity as a source of variation of social media engagement to examine the factors that plausibly drive CEO's decision on social media adoption. More specifically, we investigate three potential motivating factors, namely CEO characteristics, firm characteristics and industry effects.

CEOs have several options to engage in social media. We use Twitter in this study for several reasons. First, Twitter is built from the ground up for unilateral relationships; a follower and a person being followed whereas LikedIn and Facebook are more bilateral; a mutual connection (Fuld 2020). As a result, it sometimes makes some executive accounts less accessible to public unless they are accepted from their friend requests. Second, despite the popularity of LinkedIn in recent years, the focus on LikedIn and Twitter is still notably different. With Twitter, the focus is on content, tweets, and topics, which can go beyond business-related information. With LinkedIn, the focus is on professional updates, companies and people with whom to connect. Thus, Twitter offers several desirable characteristics for our study on the informational roles for CEOs

(Malhotra & Malhotra, 2015) 

Several anecdotes help illustrate how CEO's tweets have become new sources of information in capital markets. Disseminating information through social media by the CEO can significantly affect company's stock price. For example, Elon Musk tweeted "Am considering taking

Table 1

 1 As assumed in those literatures, we admit the assumption that CEO is viewed as overconfident if he or she holds stock options after the vesting period in which exercise becomes permissible.

	Since 2017, more than 20% of CEOs in S&P 1500 companies engage in social media, having
	Twitter accounts.
	Over the entire period of our study (2006-2019), of the 4,218 CEOs of S&P 1500 US firms,
	669 (15.9%) CEOs engaged in social media, defined by having Twitter account. However, if

describes the distribution of the CEO sample by year, gender, industry (GICS classification), and overconfidence. We include overconfidence as one personal characteristic of CEOs to test overconfidence hypothesis. Panel A presents the number of social CEOs by year. Unsurprisingly, CEO's social media engagement was very low during the first few years (2006-2008) after the launch of Twitter in 2006. Since year 2009, CEOs have increasingly engaged in social media. Every year, among the CEOs in S&P 1500 companies, the proportion of social CEOs has increased accordingly. we focus on social CEOs who have active Twitter account (at least one tweet and one follower), Panel B of Table 1 describes the distribution of social CEOs by gender. Of 182 female CEOs, 46 (25.3%) engaged in social media. The proportion of male CEOs who engaged in social media is relatively lower. Of 4,036 male CEOs, 623 (15.4%) had personal Twitter accounts.

Panel C of Table

1

presents the distribution of social CEOs by industry affiliation using GICS sector classification. Unsurprisingly, the top-3 industries whose CEOs are more engaged in social media are Communication services (41.3%), Information technology (25.1%), and

Malmendier & Tate (2005) 

and widely used in the behavior corporate finance literature

(Galasso & Simcoe, 2011; Hirshleifer et al., 2012; Sunder, Sunder, & Zhang, 2017)

.

Table 2

 2 Panel B of Table2reports the year of Twitter engagement adopted by the CEOs. In the sample, the only CEO who held the Twitter account even in 2006 was so naturally Jack Dorsey, the co-founder of Twitter and the CEO from March 2006 to Oct 2008 and current CEO since 2015 again. However, the company Twitter Inc. was not included in S&P 1500 during his first incumbency from 2006 to 2008. Therefore, we do not count him as a social CEO for the year of2006, 2007, and 2008. This is certainly consistent with the Panel A of Table1. Table1reports the number of social CEOs among S&P 1500 companies for each year in Panel A. According to the Panel A of Table 1, rigorously speaking, none of S&P 1500 firm CEO was a Twitter user in 2006. Jack Dorsey came back to his CEO position in 2015 for his second incumbency, and the company Twitter Inc was added to S&P 500 stock index only in 2018, following its IPO in 2013. Therefore he is classified as social in 2018 and 2019 in our sample, which is reported in

presents summary statistics of the social CEOs' twitter activities. In Panel A, we report the time when CEO engaged in Twitter. Of 669 social CEOs, there is approximately twothird of social CEOs adopted Twitter during his CEO tenure. There is about only one-third of social CEOs had a Twitter account before being appointed as a CEO. CEOs who have Twitter accounts after leaving the firm (i.e., retirement, forced/unforced turnover) are not labeled as social CEOs in our study.

Table 2 .

 2 In 2007, Panel B in Table 2 reports only two social CEOs. They are Jeremy

	known fact that many metrics in social media follow Power law distribution. In our sample, the
	superstar social CEO 9 has more than 12 million followers. The most active social CEO 10 sent
	28,890 tweets with the maximum of 2,670 tweets per year.

Stoppelman, CEO of Yelp, Inc. (since 2004) and Jonathan I. Schwartz, former CEO of Sun Microsystems (from 2004 to 2010). However, Yelp Inc. was added to S&P 400 only in December 2018, implying Jeremy Stoppelman was an early adopter but was not a big company CEO in 2007. Therefore, we report only one CEO of S&P 1500 company was a Twitter user until 2007, in Panel A of Table

1

.

In Table

2

, Panel C describes the Twitter activities of social CEOs. The social-active CEOs in our sample sent 910 (mean) tweets with 116 tweets per year on average. If roughly converted to monthly stat, this is equivalent to 9.67 tweets per month, which can also be interpreted as doing Twitter at least every three days on average. SA-CEOs have 74,816 followers and 325 friends. The distribution of Twitter activities is clearly skewed. It does not contradict to a well-

Table 3

 3 

	Difference-in-mean and in-median tests show that younger CEOs engage more in social
	media than older CEOs. Sample mean of age is 54.44 for social-engaged CEOs and 56.74 for

presents the summary statistics of variables and reports evidence on differences between social CEOs and nonsocial CEOs. We report two different definitions of social CEOs.

Panel A present the characteristics of social-engaged CEOs, defined as CEOs who have a personal Twitter account during our sample period. Panel B report the results focusing on social-active CEOs. We restrict this subsample of social-active CEOs only if the CEO Twitter account is active: tweet once and having one follower during our sample period. nonsocial CEOs. The results are strongly significant at 1% level. Interestingly, sample mean of age for social-engaged CEOs is closer to age 53, cost-minimizing performance inducing age in

Table 4

 4 

presents the probit regression results of social CEOs. The dependent variable is a dummy variable, equal to one if the CEO engages in social media. Panel A reports the regression results based on the first definition of CEO sociability which is considered as social CEO when he/she has a Twitter account. For robustness check, in Panel B, we focus on social CEO who is active in social media. Social-active CEOs must send at least one tweet and have at least one follower.

  Table 4 report the probit regression results on social-active CEOs. As in the

	Panel A for social-engaged CEOs, younger age, female and more stock ownership explain CEO
	sociability for social-active CEOs. Regarding firm characteristics, more employees, more
	leverage, less tangible assets, more cash holding, and more R&D expenditure explain CEO
	sociability for social-active CEOs, as well as for social-engaged CEOs from Panel A. Even
	though the results for Panel A and Panel B are similar, the effects of some characteristics are

more distinguished for social-engaged CEOs in Panel B. For social-active CEOs, age and gender effect are stronger than for social-engaged CEOs. This implies that younger CEOs and female CEOs tend to use social media more actively. The effect of CEO stock ownership is more highlighted when overconfidence is excluded in model (

Table 1

 1 

, social-engaged CEOs in Financials and Real estate sectors are 56 (8.37%) and 28 (4.19%) out of 669 social CEOs.

Social-active CEOs in those sectors are 33 (7.08%) and 16 (3.43%) out of total 466 social-active CEOs. After excluding them, we have reduced sample with 585 social CEOs and 397

Table 3 .1

 3 Distribution of the SampleThis table shows the distribution of the CEO sample by year, gender, industry, and overconfidence as an individual characteristic. Panel A presents the ratio of social CEOs in our sample by year. The ratios of social-engaged CEOs and social-active CEOs are reported for years from 2006 to 2019. Social-engaged CEOs are the CEOs who have a personal Twitter account before and during the CEO position. Social-active CEOs are the CEOs who have an active personal Twitter account with at least one tweet and one follower.

		Total	Nonsocial	Social-engaged	Social-active
		CEOs	CEOs		CEOs		CEOs	
			No.	%	No. %		No. %	
	Panel A: By year							
	2006	1,472 1,472 100.0%	0	0.0%	0	0.0%
	2007	1,532 1,531	99.9%	1	0.1%	1	0.1%
	2008	1,540 1,534	99.6%	6	0.4%	6	0.4%
	2009	1,529 1,470	96.1%	59	3.9%	40	2.6%
	2010	1,499 1,418	94.6%	81	5.4%	51	3.4%
	2011	1,502 1,394	92.8% 108	7.2%	71	4.7%
	2012	1,499 1,340	89.4% 159	10.6% 106	7.1%
	2013	1,500 1,296	86.4% 204	13.6% 131	8.7%
	2014	1,506 1,262	83.8% 244	16.2% 165	11.0%
	2015	1,497 1,232	82.3% 265	17.7% 179	12.0%
	2016	1,511 1,216	80.5% 295	19.5% 200	13.2%
	2017	1,520 1,193	78.5% 327	21.5% 228	15.0%
	2018	1,499 1,164	77.7% 335	22.3% 240	16.0%
	2019	1,459 1,144	78.4% 315	21.6% 225	15.4%
	Total unique CEOs (All							
	years)	4,218 3,549	84.1% 669	15.9% 466	11.0%
	Panel B: By gender							
	Female	182	136	74.7%	46	25.3%	35	19.2%
	Male	4,036 3,413	84.6% 623	15.4% 431	10.7%
	Total	4,218 3,549	84.1% 669	15.9% 466	11.0%

Table 3 .1

 3 Distribution of the Sample (Continued)

		Total	Nonsocial	Social-engaged	Social-active
		CEOs	CEOs		CEOs		CEOs	
			No.	%	No. %		No. %	
	Panel C: By industry (GICS sector)						
	Energy	263	242	92.0%	21	8.0%	14	5.3%
	Materials	256	229	89.5%	27	10.5%	14	5.5%
	Industrials	572	504	88.1%	68	11.9%	52	9.1%
	Consumer discretionary	718	581	80.9% 137	19.1%	92	12.8%
	Consumer staples	222	195	87.8%	27	12.2%	21	9.5%
	Health care	503	434	86.3%	69	13.7%	47	9.3%
	Financials	558	502	90.0%	56	10.0%	33	5.9%
	Information technology	669	501	74.9% 168	25.1% 126	18.8%
	Communication							
	services	121	71	58.7%	50	41.3%	41	33.9%
	Utilities	157	139	88.5%	18	11.5%	10	6.4%
	Real estate	179	151	84.4%	28	15.6%	16	8.9%
	Total	4,218 3,549	84.1% 669	15.9% 466	11.0%
	Panel D: By overconfidence (CEO's options exceed 67% moneyness)		
	Overconfidence	692	566	81.8% 126	18.2%	92	13.3%
	Nonoverconfidence	2,711 2,297	84.7% 414	15.3% 287	10.6%
	Total	3,403 2,863	84.1% 540	15.9% 379	11.1%

Table 3 .1.1

 3 Distribution of the Sample -Overconfidence

		Total CEOs	Nonsocial CEOs	Social-engaged CEOs	Social-active CEOs
			No.	%	No.	%	No.	%
	Overconfidence	692 100.0%	566	81.8%	126 18.2%	92 13.3%
	Nonoverconfidence 2,711 100.0% 2,297	84.7%	414 15.3%	287 10.6%
	Total	3,403 100.0% 2,863	84.1%	540 15.9%	379 11.1%
	Overconfidence	692 20.3%	566	19.8%	126 23.3%	92 24.3%
	Nonoverconfidence 2,711 79.7% 2,297	80.2%	414 76.7%	287 75.7%
	Total	3,403 100.0% 2,863 100.0%	540 100.0%	379 100.0%

Table 3

 3 This table reports the statistics of social CEOs' twitter activities. Panel A presents the number of social CEOs by the time of starting Twitter. Panel B presents the number of social CEOs by the year of engaging in Twitter. Panel C shows summary statistics of Twitter activities.

	.2 Social CEO's Twitter				
		Social-engaged	Social-active
		CEOs		CEOs	
		No.	%	No.	%
	Panel A: By time engaging in Twitter				
	Before holding CEO	221	33.0%	171	36.7%
	During holding CEO	448	67.0%	295	63.3%
	Total social CEOs	669	100.0%	466	100.0%
	Panel B: By year engaging in Twitter				
	2006	1	0.1%	1	0.2%
	2007	2	0.3%	2	0.4%
	2008	27	4.0%	27	5.8%
	2009	132	19.7%	103	22.1%
	2010	52	7.8%	30	6.4%
	2011	78	11.7%	53	11.4%
	2012	94	14.1%	61	13.1%
	2013	82	12.3%	55	11.8%
	2014	58	8.7%	43	9.2%
	2015	37	5.5%	28	6.0%
	2016	36	5.4%	18	3.9%
	2017	34	5.1%	20	4.3%
	2018	15	2.2%	11	2.4%
	2019	21	3.1%	14	3.0%
	Total social CEOs	669	100.0%	466	100.0%

Table 3

 3 This table reports the statistics of social CEOs' twitter activities. Panel A presents the number of social CEOs by the time of starting Twitter. Panel B presents the number of social CEOs by the year of engaging in Twitter. Panel C shows summary statistics of Twitter activities.

	.2 Social CEO's Twitter (continued)					
	Panel C: By Twitter metrics							
		N	Mean Median Std. dev P25 P75	Max
	Social-engaged CEOs:							
	Years in Twitter	669	7.28	7.59	2.90 5.41 9.88	13.77
	Number of tweets	669	634	13	2,246	0	320	28,890
	Number of followers	669 52,191	86 537,503	11 1,365 12,000,000
	Number of friends	669	232	38	678	6	180	11,224
	Average of tweets per year	669	81	2	230	0	52	2,670
	Average of followers per year	669 6,551	14 77,168	2	216 1,879,015
	Average of friends per year	669	38	7	120	1	30	1,944
	Social-active CEOs:							
	Years in Twitter	466	7.49	7.77	2.94 5.51 10.39	13.77
	Number of tweets	466	910	131	2,645	10	653	28,890
	Number of followers	466 74,816	371 642,918	39 3,030 12,000,000
	Number of friends	466	325	89	793	27	294	11,224
	Average of tweets per year	466	116	22	268	1	101	2,670
	Average of followers per year	466 9,384	50 92,347	6	474 1,879,015
	Average of friends per year	466	53	14	141	4	46	1,944

Table 3 .3

 3 Summary statistics and univariate testsThis table presents summary statistiscs for selected variables used in the study. T-tests (Wilcoxon-Mann-Whitney tests) are conducted to test for differences in means (medians). Panel A presents the results for social-engaged CEOs and Panel B presents the results for social-active CEOs and nonsocial CEOs. Variable definitions are provided in Appendix A1. *, **, ***, denotes significant level at the 10%, 5% and 1% level, respectively.

	Panel A: Social-engaged CEOs vs. Nonsocial CEOs						
		Nonsocial CEOs			Social-engaged CEOs			
		N	Mean Median Std.Dev	N	Mean	Median		Std.dev
	CEO characteristics:										
	CEO age	3549 56.74	57.00	6.79	669 54.44 ***	54.50 ***	7.01
	CEO female	3549	0.04	0.00	0.19	669	0.07 ***	0.00 ***	0.25
	CEO tenure	3549	9.10	7.00	7.77	669	9.04		7.00		8.17
	Ownership	3174	1.47	0.30	4.39	658	1.71	*	0.26	*	4.68
	Overconfidence 2863	0.20	0.00	0.40	540	0.23	*	0.00	*	0.42
		Firm characteristics:							
	Employees										
	('000)	3535 19.00	5.15	63.09	669 32.52 ***	5.94 *** 108.40
	Log employees 3529	3.69	3.71	0.75	667	3.80 ***	3.77 ***	0.81
	ROA	3518	0.03	0.04	0.10	663	0.03		0.04		0.09
	M/B ratio	3514	2.64	2.08	34.44	668	2.05		2.49 ***	37.77
	Leverage	3513	0.25	0.22	0.22	662	0.26	*	0.24 **	0.21
	Tangibility	3463	0.24	0.15	0.24	656	0.20 ***	0.11 ***	0.22
	Cash	3518	0.13	0.08	0.15	663	0.17 ***	0.12 ***	0.16
	R&D	3518	0.02	0.00	0.05	663	0.03 ***	0.00 ***	0.06
	Panel B: Social-active CEOs vs. Nonsocial CEOs						
		Nonsocial CEOs			Social-engaged CEOs			
		N	Mean Median Std.dev	N	Mean	Median		Std.dev
	CEO Characteristics:									
	CEO age	3752 56.67	56.65	6.79	466 53.99 ***	53.94 ***	7.16
	CEO female	3752	0.04	0.00	0.19	466	0.08 ***	0.00 ***	0.26
	CEO tenure	3752	9.10	7.00	7.76	466	9.05		6.00		8.43
	Ownership	3376	1.45	0.29	4.32	456	1.95 **	0.31		5.21
	Overconfidence 3024	0.20	0.00	0.40	379	0.24 **	0.00 **	0.43
					Firm characteristics:				
	Employees										
	('000)	3738 20.08	5.21	64.75	466 29.72 ***	5.82		116.53
	Log employees 3732	3.70	3.72	0.76	464	3.77 **	3.77	*	0.78
	ROA	3719	0.03	0.04	0.10	462	0.03		0.04		0.08
	M/B ratio	3716	2.71	2.09	33.53	466	1.25		2.56 ***	44.97
	Leverage	3714	0.25	0.22	0.22	461	0.26		0.23		0.21
	Tangibility	3661	0.24	0.15	0.24	458	0.19 ***	0.11 ***	0.21
	Cash	3719	0.13	0.08	0.15	462	0.18 ***	0.14 ***	0.16
	R&D	3719	0.02	0.00	0.05	462	0.04 ***	0.00 ***	0.06

Table 3 .4

 3 Determinants of CEO sociabilityThis table presents the results from probit regressions of the social CEOs.Social-engaged CEOs are the CEOs who have a personal Twitter account before and during the CEO position. CEO and Firm control variables are included. Social-active CEOs are the CEOs who have an active personal Twitter account with at least one tweet and one follower.
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 3 

	.4 -Panel A: Social-engaged CEOs			
			Panel A: Social-engaged CEOs	
		(1)	(2)	(3)	(4)	(5)
	CEO characteristics:					
	Age	-0.025 ***	-0.028 ***	-0.028 ***	-0.033 ***	-0.033 ***
		(-6.63)	(-6.87)	(-6.81)	(-6.99)	(-6.94)
	Female	0.316 ***	0.251 **	0.259 **	0.314 **	0.322 ***
		(2.95)	(2.26)	(2.34)	(2.54)	(2.61)
	Tenure	0.006	0.003	0.003	0.005	0.005
		(1.63)	(0.90)	(0.78)	(1.31)	(1.22)
	Ownership		0.015 ***	0.016 ***	0.019 **	0.020 ***
			(2.60)	(2.84)	(2.45)	(2.59)
	Overconfidence				0.025	0.028
					(0.35)	(0.41)
	Firm characteristics:					
	Log employees		0.188 ***	0.189 ***	0.216 ***	0.217 ***
			(4.39)	(4.46)	(4.49)	(4.59)
	ROA		-0.246	-0.061	-0.319	-0.130
			(-0.73)	(-0.18)	(-0.94)	(-0.37)
	Market-to-book ratio		-0.0003	-0.0003	-0.0003	-0.0003
			(-0.55)	(-0.54)	(-0.50)	(-0.48)
	Leverage		0.298 **	0.279 **	0.324 **	0.304 *
			(2.15)	(2.05)	(2.01)	(1.93)
	Tangibility		-0.305 *	-0.326 **	-0.305 *	-0.325 *
			(-1.83)	(-1.97)	(-1.66)	(-1.79)
	Cash		0.462 **		0.459 **	
			(2.24)		(1.97)	
	R&D			1.846 ***		1.656 **
				(2.97)		(2.51)
	Industry fixed effects:					
	Materials	0.175	0.076	0.051	0.009	-0.014
		(1.15)	(0.46)	(0.31)	(0.05)	(-0.08)
	Industrials	0.229 *	0.000	-0.021	-0.073	-0.093
		(1.76)	(0.00)	(-0.14)	(-0.45)	(-0.58)
	Consumer discretionary	0.514 ***	0.296 **	0.294 **	0.244	0.247
		(4.21)	(2.09)	(2.07)	(1.56)	(1.59)
	Consumer staples	0.261 *	0.036	0.016	-0.017	-0.036
		(1.71)	(0.21)	(0.09)	(-0.09)	(-0.19)
	Health care	0.314 **	0.105	0.054	0.056	0.017
		(2.42)	(0.68)	(0.35)	(0.33)	(0.10)
	Financials	0.150	0.042	0.044	-0.059	-0.054
		(1.14)	(0.25)	(0.26)	(-0.32)	(-0.29)
	Information technology	0.709 ***	0.487 ***	0.422 ***	0.382 **	0.332 **
		(5.81)	(3.22)	(2.76)	(2.30)	(1.97)
	Communication services	1.155 ***	0.951 ***	0.940 ***	0.931 ***	0.920 ***
		(7.09)	(5.21)	(5.17)	(4.60)	(4.57)
	Utilities	0.230	0.266	0.244	0.257	0.239
		(1.34)	(1.44)	(1.32)	(1.13)	(1.05)
	Real estate	0.402 **	0.244	0.224	-0.014	-0.036
		(2.55)	(1.22)	(1.13)	(-0.05)	(-0.14)
	Observations	4,218	3,719	3,719	3,046	3,046
	Pseudo R 2	0.053	0.064	0.065	0.071	0.072
	Log pseudolikelihood	-1,746.85	-1,602.39	-1,600.41	-1,303.60	-1,302.40
	Wald chi2	184.75 ***	190.93 ***	192.65 ***	185.04 ***	187.92 ***
	Prob > chi2	0.000	0.000	0.000	0.000	0.000

Table 3

 3 

	.4 -Panel B: Social-active CEOs				
			Panel B: Social-active CEOs	
		(1)	(2)	(3)	(4)	(5)
	CEO characteristics:					
	Age	-0.028 ***	-0.029 ***	-0.029 ***	-0.035 ***	-0.035 ***
		(-6.55)	(-6.52)	(-6.50)	(-6.93)	(-6.92)
	Female	0.353 ***	0.304 **	0.311 ***	0.353 ***	0.359 ***
		(3.07)	(2.56)	(2.62)	(2.69)	(2.74)
	Tenure	0.006	0.003	0.002	0.003	0.003
		(1.55)	(0.64)	(0.57)	(0.73)	(0.69)
	Ownership		0.018 ***	0.019 ***	0.020 ***	0.021 ***
			(3.14)	(3.35)	(2.63)	(2.74)
	Overconfidence				0.036	0.043
					(0.49)	(0.58)
	Firm characteristics:					
	Log employees		0.132 ***	0.121 ***	0.141 ***	0.126 **
			(2.78)	(2.58)	(2.61)	(2.38)
	ROA		-0.363	-0.190	-0.267	-0.111
			(-1.10)	(-0.57)	(-0.75)	(-0.30)
	Market-to-book ratio		-0.001	-0.001	-0.001	-0.001
			(-0.92)	(-0.90)	(-0.90)	(-0.88)
	Leverage		0.279 **	0.239 *	0.251	0.204
			(1.99)	(1.74)	(1.60)	(1.33)
	Tangibility		-0.377 **	-0.419 **	-0.370 *	-0.412 **
			(-2.02)	(-2.26)	(-1.85)	(-2.08)
	Cash		0.583 ***		0.579 **	
			(2.74)		(2.42)	
	R&D			1.514 **		1.153
				(2.30)		(1.64)
	Industry fixed effects:					
	Materials	0.032	-0.125	-0.151	-0.082	-0.101
		(0.18)	(-0.67)	(-0.81)	(-0.41)	(-0.50)
	Industrials	0.289 *	0.009	-0.006	-0.043	-0.051
		(1.95)	(0.06)	(-0.04)	(-0.24)	(-0.29)
	Consumer discretionary	0.456 ***	0.184	0.195	0.173	0.196
		(3.23)	(1.18)	(1.24)	(1.00)	(1.13)
	Consumer staples	0.331 *	0.063	0.048	0.015	0.010
		(1.90)	(0.33)	(0.26)	(0.07)	(0.05)
	Health care	0.298 **	-0.004	-0.031	-0.045	-0.048
		(2.00)	(-0.03)	(-0.18)	(-0.24)	(-0.25)
	Financials	0.077	-0.163	-0.170	-0.230	-0.231
		(0.51)	(-0.89)	-0.93	(-1.12)	(-1.13)
	Information technology	0.707 ***	0.375 **	0.346 **	0.287	0.286
		(5.06)	(2.25)	(2.04)	(1.56)	(1.53)
	Communication services	1.165 ***	0.873 ***	0.872 ***	0.843 ***	0.850 ***
		(6.44)	(4.44)	(4.46)	(3.86)	(3.89)
	Utilities	0.118	0.086	0.063	0.128	0.114
		(0.56)	(0.39)	(0.29)	(0.47)	(0.41)
	Real estate	0.281	0.029	-0.014	-0.114	-0.158
		(1.48)	(0.13)	(-0.06)	(-0.39)	(-0.54)
	Observations	4,218	3,719	3,719	3,046	3,046
	Pseudo R 2	0.064	0.073	0.072	0.077	0.075
	Log pseudolikelihood	-1,372.19	-1,266.12	-1,267.09	-1,040.28	-1,041.74
	Wald chi2	175.09 ***	179.52 ***	179.25 ***	166.87 ***	164.10 ***
	Prob > chi2	0.000	0.000	0.000	0.000	0.000

Table 3 .5

 3 Robustness checks: Excluding firms in financials(GICS 40) real estates (GICS 60) This table presents the results from probit regressions of the social CEOs, excluding firms in financial and real estate sectors of MSCI GICS classification. As in Table4A and 4B, CEO and Firm variables are selected differently for each column of regression result. Industry fixed effects are controlled for all regressions, defined at the two-digit MSCI GICS level. Standard errors are clustered at the firm level and t-statistics are reported in parentheses. *, **, *** denotes significant level at the 10%, 5% and 1% level, respectively.

	Panel A: Social-engaged CEOs

Table 3 .6

 3 Summary statistics and univariate tests -Twitter activities This table presents summary statistiscs for Twitter variables among social CEOs. We classify total 669 social-engaged CEOs into two subsamples: social-active CEOs and less-active CEOs. As defined earlier, social-active CEOs imply at least one tweet and one follower. Less active CEOs are the remainder. T-tests (Wilcoxon-Mann-Whitney tests) are conducted to test for differences in means (medians). Variable definitions are provided in Appendix A1. *, **, ***, denotes significant level at the 10%, 5% and 1% level, respectively.

			Less active CEOs			Social-active CEOs	
		N Mean Median	Std. dev	N	Mean	Median	Std. dev
	Years in Twitter 203	6.80	7.34	2.76	466	7.49 ***	7.77 ***	2.94
	Tweets	203	0.24	0.00	2.55	466	909.60 *** 131.00 ***	2645.25
	Followers	203 254.48	7.00 2229.91	466 74816.27 *	370.50 *** 642917.80
	Friends	203 19.62	3.00	98.50	466	324.77 ***	89.00 ***	792.85
	Avg. Tweets	203	0.10	0.00	1.22	466	115.87 ***	22.45 ***	267.82
	Avg. Followers	203 45.61	1.10 313.65	466 9384.37	50.15 *** 92346.85
	Avg/ Friends	203	4.26	0.42	15.41	466	53.09 ***	13.70 ***	140.51

Table 3 .7

 3 Determinants of social-active CEOs' Twitter activities: TweetsThis table presents the results from OLS regressions of Twitter activities on the CEO and firm characteristics. Log of tweets per year are defined as dependant variables. As in Table4A and 4B, CEO and Firm variables are selected differently from Colum (1) to Column (5). Industry fixed effects are controlled for all regressions, defined at the two-digit MSCI GICS level. Standard errors are clustered at the firm level and t-statistics are reported in parentheses. *, **, *** denotes significant level at the 10%, 5% and 1% level, respectively.

		Panel A: Log tweets (OLS)			
		(1)	(2)	(3)	(4)	(5)
	CEO characteristics:					
	Age	-0.034 *** -0.034 *** -0.033 *** -0.036 *** -0.034 ***
		(-4.52)	(-4.30)	(-4.08)	(-3.72)	(-3.51)
	Female	0.270	0.287	0.286	0.284	0.282
		-1.46	(1.41)	(1.43)	(1.26)	(1.28)
	Tenure	0.006	0.001	0.000	0.005	0.004
		-0.83	(0.12)	(0.04)	(0.53)	(0.49)
	Ownership		0.017 *	0.020 ** 0.020	0.022 *
			(1.71)	(2.07)	(1.55)	(1.81)
	Overconfidence				-0.148	-0.131
					(-1.02)	(-0.92)
	Firm characteristics:					
	Log employees		0.053	0.054	0.077	0.080
			(0.66)	(0.69)	(0.86)	(0.90)
	ROA		0.522	0.806	0.949	1.318
			(0.74)	(1.20)	(1.03)	(1.55)
	M/B ratio		0.001 ** 0.001 *** 0.001 ** 0.001 ***
			(2.36)	(2.86)	(2.41)	(2.77)
	Leverage		0.456	0.390	0.339	0.272
			(1.62)	(1.41)	(1.10)	(0.92)
	Tangibility		0.140	0.063	0.244	0.190
			(0.43)	(0.20)	(0.67)	(0.53)
	Cash		0.897 **		0.878 *	
			(2.06)		(1.82)	
	R&D			2.707 ***		2.654 ***
				(2.80)		(2.68)
	Industry fixed effects	Yes	Yes	Yes	Yes	Yes
	Observations	466	447	447	370	370
	Adjusted R 2	0.090	0.103	0.108	0.106	0.111

Table 3 .7

 3 Determinants of social-active CEOs' Twitter activities: Tweets (continued)

		Panel B: Log average tweets per year (OLS)		
		(1)		(2)	(3)	(4)	(5)
	CEO characteristics:						
	Age	-0.032	*** -0.033 *** -0.032 *** -0.035 *** -0.032 ***
		(-4.26)		(-4.18)	(-3.95)	(-3.68)	(-3.45)
	Female	0.314	*	0.335 *	0.334 *	0.328 *	0.325 *
		(1.80)		(1.75)	(1.79)	(1.52)	(1.56)
	Tenure	0.005		0.000	0.000	0.005	0.005
		(0.81)		(0.06)	(-0.03)	(0.59)	(0.54)
	Ownership			0.017 *	0.021 ** 0.020	0.023 *
				(1.79)	(2.20)	(1.61)	(1.94)
	Overconfidence					-0.166	-0.145
						(-1.14)	(-1.02)
	Firm characteristics:						
	Log employees			0.128	0.130	0.164 *	0.168 *
				(1.57)	(1.63)	(1.81)	(1.87)
	ROA			0.417	0.739	0.705	1.159
				(0.57)	(1.08)	(0.72)	(1.30)
	M/B ratio			0.000	0.000	0.000	0.000
				(-0.16)	(0.27)	(-0.18)	(0.19)
	Leverage			0.512 *	0.437	0.446	0.363
				(1.88)	(1.62)	(1.51)	(1.26)
	Tangibility			0.079	-0.009	0.161	0.094
				(0.25)	(-0.03)	(0.45)	(0.27)
	Cash			1.020 **		1.080 **	
				(2.39)		(2.28)	
	R&D				3.070 ***		3.256 ***
					(3.13)		(3.09)
	Industry fixed effects	Yes		Yes	Yes	Yes	Yes
	Observations	466		447	447	370	370
	Adjusted R 2	0.081		0.099	0.105	0.103	0.111

Table 3 .8

 3 Determinants of social-active CEOs' Twittter activities: FollowersThis table presents the results from OLS regressions of Twitter activities on the CEO and firm characteristics. Log of average tweets per year are defined as dependant variables. As in Table4Aand 4B, CEO and Firm variables are selected differently from Colum (1) to Column (5). Industry fixed effects are controlled for all regressions, defined at the two-digit MSCI GICS level. Standard errors are clustered at the firm level and t-statistics are reported in parentheses. *, **, *** denotes significant level at the 10%, 5% and 1% level, respectively.

			Panel A: Log followers (OLS)	
		(1)	(2)	(3)	(4)	(5)
	CEO characteristics:					
	Age	-0.026 *** -0.036 *** -0.035 *** -0.038 *** -0.036 ***
		(-2.62)	(-4.29)	(-4.10)	(-3.72)	(-3.49)
	Female	0.403 *	0.358	0.357	0.406	0.404 *
		(1.84)	(1.59)	(1.63)	(1.63)	(1.67)
	Tenure	0.025 ***	0.012	0.012	0.018 **	0.017 *
		(3.09)	(1.53)	(1.43)	(1.98)	(1.94)
	Ownership		0.057 ***	0.063 ***	0.046 ***	0.049 ***
			(4.69)	(5.02)	(3.69)	(4.12)
	Overconfidence				-0.030	-0.010
					(-0.20)	(-0.07)
	Firm characteristics:					
	Log employees		0.683 ***	0.665 ***	0.637 ***	0.635 ***
			(7.26)	(7.08)	(6.39)	(6.38)
	ROA		0.326	0.735	1.074	1.511 *
			(0.38)	(0.81)	(1.32)	(1.92)
	M/B ratio		0.002 ***	0.002 ***	0.002 ***	0.002 ***
			(6.15)	(6.69)	(5.18)	(5.52)
	Leverage		0.706 **	0.521 *	0.536	0.432
			(2.34)	(1.81)	(1.60)	(1.38)
	Tangibility		-0.463	-0.619 *	-0.581	-0.656
			(-1.28)	(-1.72)	(-1.38)	(-1.57)
	Cash		1.493 ***		1.090 **	
			(3.50)		(2.35)	
	R&D			2.939 ***		2.916 ***
				(3.38)		(3.29)
	Industry fixed effects	Yes	Yes	Yes	Yes	Yes
	Observations	466	447	447	370	370
	Adjusted R 2	0.130	0.310	0.303	0.289	0.291

Table 3 .8

 3 Determinants of social-active CEOs' Twitter activities: Followers (continued) This table presents the correlation coefficients of explanatory variables: age = average age of CEO during the CEO, Female = 1 if CEO is female, Tenure = Number of years as CEO, Ownership = Fraction of CEO's share, Overconfidence = 1 if the CEO's options exceed 67% moneyness, log_emp = log of employees, log_asset = log of total asset, ROA = Return on asset, MB = Market to book ratio, Leverage = Total debt over total asset, Tangibility = Ratio of tangible asset over total asset, Cash = Reserved cash over total asset, R&D = R&D expenditure over total asset, Capital Expenditure = Ratio of capital expenditure.This table presents the correlation coefficients of explanatory variables: age = average age of CEO during the CEO, Female = 1 if CEO is female, Tenure

			Panel B: Log average followers per year (OLS)	
		(1)	(2)	(3)	(4)	(5)
	CEO characteristics:					
	Age	-0.024 **	-0.035 *** -0.034 *** -0.037 *** -0.034 ***
		(-2.45)	(-4.31)	(-4.10)	(-3.78)	(-3.51)
	Female	0.447 **	0.406 *	0.405 *	0.450 *	0.448 *
		(2.07)	(1.86)	(1.93)	(1.87)	(1.95)
	Tenure	0.025 ***	0.012	0.011	0.018 **	0.018 **
		(3.13)	(1.51)	(1.39)	(2.08)	(2.04)
	Ownership		0.058 ***	0.064 ***	0.046 ***	0.050 ***
			(4.61)	(4.95)	(3.70)	(4.22)
	Overconfidence				-0.047	-0.024
					(-0.32)	(-0.16)
	Firm characteristics:					
	Log employees		0.759 ***	0.741 ***	0.724 ***	0.723 ***
			(8.23)	(8.03)	(7.34)	(7.30)
	ROA		0.220	0.668	0.830	1.352 *
			(0.27)	(0.77)	(0.97)	(1.67)
	M/B ratio		0.001 ***	0.001 ***	0.001 ***	0.001 ***
			(3.51)	(4.03)	(2.69)	(3.09)
	Leverage		0.763 ***	0.568 **	0.643 **	0.523 *
			(2.61)	(2.01)	(2.02)	(1.74)
	Tangibility		-0.523	-0.691 *	-0.664	-0.752 *
			(-1.46)	(-1.93)	(-1.58)	(-1.80)
	Cash		1.615 ***		1.292 ***	
			(3.96)		(2.86)	
	R&D			3.302 ***		3.518 ***
				(3.81)		(3.79)
	Industry fixed effects	Yes	Yes	Yes	Yes	Yes
	Observations	466	447	447	370	370
	Adjusted R 2	0.115	0.321	0.314	0.303	0.307

  Therefore, CEO's social media participation was very low in 2006-2008 after the launch of Twitter in 2006. However, the number of social CEOs has increased over years, taking more than 10% since 2012, and more than 20% of the total CEOs since 2017, with the highest number in 2018 of 22.3% of total S&P 1500 CEOs. Panel B of Table 1 describes the distribution of social CEOs by gender. Out of total 4218 CEOs in our sample, there are only 182 female CEOs (4.3%). Admitting this limitation, the absolute number of female social CEOs are small. However, in terms of the proportion, female CEOs are more engaged (25.3%) and more active (19.2%) in social media, while male CEOs are social media engaged by 15.4% and social-active by 10.7%. Panel C of Table 1 presents the distribution of social CEOs by industry affiliation usingGICS sector classification. For industry classification, we use 2-digit sector code of MSCI global industry classification standard (GICS). Among total 11 sectors, unsurprisingly, the top-Panel D shows when the CEO started Twitter regarding their CEO status. among total 669 social CEOs. 448 CEOs, corresponding to 67% of 669 social CEOs, have created Twitter account during the CEO tenure. 221 CEOs (33%) already had Twitter account before they were appointed as CEOs. Out of 448 CEOs who created Twitter in their CEO tenure, 291 CEOs are social-active, while 171 CEOs are active out of 221 CEOs who already held Twitter before appointed as CEOs.

	3 industries whose CEOs are more engaged in social media are Communication services
	(41.3%), Information technology (25.1%), and Consumer discretionary (19.1%).
	Communication services sector includes Telecommunication services and Media &
	Entertainment industries, representing 41.3% of social CEOs (33.9% active). Information
	technology sector includes Software & Services, Technology Hardware & Equipment, and
	Semiconductors & Semiconductor Equipment industries. These industries altogether reports
	25.1% social CEOs (18.8% active). Consumer discretionary includes Automobiles &
	Components, Consumer Durables & Apparel, Consumer Services, and retailing. This sector
	reports 19.1% social CEOs (12.8% active), still greater than the average proportion (15.9%
	social-engaged and 11% social-active). Even though social CEO emergence is initiated by tech
	firms such as Twitter, Yelp, Sun Microsystem (Oracle now), social CEOs are observed in all
	industries. The industry whose CEOs are less engaged in social media are Energy (8%),
	Financials (10%), and Materials (10.5%).

Table 2

 2 reports the sample distribution from the data only in 2019 since it is more relevant to see the effect of CEO sociability on the COVID-19. Panel A reports the distribution of CEOs in 2019. Among 1,458 CEOs in 2019, 314 CEOs (21.5%) are social-engaged, including 226 CEOs (15.5%). This proportion of social CEOs is higher than the social CEO proportion in the full sample for 14 years. It implies that the CEOs in the most recent year 2019 are likely to be more social-engaged compared to the previous years. As social media became more common, this proportion of social CEOs may increase over time.Panel B shows that the most of CEOs in 2019 is male in gender. Panel B shows that the female CEOs are 81 out of 1,458 CEOs, implying male CEOs are 1,377. However, female CEOs are more social in the proportion, not in the absolute number. 24.7% of 81 female CEOs are social, while 21.4% of male CEOs are social. For the proportion of social-active CEOs, Panel D shows the time of starting Twitter for the CEOs in 2019. When the social CEO activated Twitter is compared with the time of CEO appointment. Developing the hypotheses H5.1 and H5.2, this chapter tries to verify the link between CEO sociability on social media and the CEO title. If the CEO subscribes to Twitter after appointed as CEO of the company or at least during the CEO tenure, the reason of doing Twitter is more likely to be related to the CEO title (H5.1). In this case, the CEO's Twitter subscription becomes one event to the company. Meanwhile, if the social CEO already held the Twitter account before CEO, the CEO is more likely to be an early adopter or more likely to have social personality compared to nonsocial CEOs (H5.2). In such case, becoming CEO is an event to the company who appointed that social CEO. For the social CEOs in 2019, 132 CEOs already had Twitter before CEO, which is 42% of total 314 social CEOs, while 104 CEOs already had Twitter before CEO, which is 46% of total 226 social-"active" CEOs. These proportions are higher than in full sample in

	Among 314 social CEOs, one CEO started Twitter in 2006 and 2007 for each year, and
	16 CEO started in 2008. Soon after, more than half of CEOs started CEOs between 2009 and
	2013, when the social media service was growing fast and the use of mobile phone had widely
	spread. 56.1% of 314 CEOs subscribed Twitter from 2009 to 2013 (15.6% in 2009, 6.1% in
	2010, 11.1% in 2011, 11.5% in 2012, and 11.8% in 2013). It means that the half of the CEOs
	in 2019 have held Twitter account for 8 years on average. This implies that they are already
	longtime users, rather than the recent subscribers. For 226 social active CEOs, 56.6% of 226
	CEOs subscribed Twitter from 2009 to 2013 (19.0% in 2009, 4.9% in 2010, 10.2% in 2011,
	11.9% in 2012, and 10.6% in 2013).

Table 5 .

 5 1A (33% of social CEOs and 36.7% of social active CEOs

  Out of 448 CEOs who created Twitter in their CEO tenure, 291 CEOs are social and nonsocial CEO is not statistically significant. This evidence suggests that the number of years since being appointed CEO does not influence CEO's adoption in social media.CEO stock ownership provides incentives whether or not to engage in value-enhancing or value-destroying activities such as time investment in social media. CEO sociability tends to be positively associated with CEO stock ownership. In Panel A of Table3, social CEOs show higher share ownership fraction (1.71%) than nonsocial CEOs (1.47%) but the difference is not statistically significant. However, overconfidence is statistically different between social CEOs and nonsocial CEOs. Social CEOs tend to be significantly more overconfident than nonsocial CEOs.

	"Global Industry Classification Standard (GICS)" by S&P and MSCI, and use 2-digit sector
	code. Total 11 GICS sectors include Energy, Materials, Industrials, Consumer discretionary,
	Consumer staples, Health care, Financials, Information technology, Communication services,
	Utilities, and Real estate. In the sample distribution presented by Table 1 and 2, social CEOs
	are differently distributed depending on different industries. In the full sample, we have more
	social CEOs in Communication services (41.3%), Information technology (25.1%), and
	Consumer discretionary (19.1%). In the sample of 2019, Communication services (55.3%),
	Information technology (37.6%), and Consumer discretionary (25.5%).
	Panel D shows when the CEO started Twitter regarding their CEO status. among total
	669 social CEOs. 448 CEOs, corresponding to 67% of 669 social CEOs, have created Twitter
	account during the CEO tenure. 221 CEOs (33%) already had Twitter account before they were
	appointed as CEOs.

Table 3

 3 For the sample only with CEOs of S&P 1500 firms in 2019, we conduct the same univariate test. Table4presents the result. The results are similar to the results of full sample in Table3. Age, stock ownership, number of employees, tangibility, cash holding and R&D expenditure show differences between social CEOs and nonsocial CEOs, which are statistically significant. Social CEOs are younger and having more stock ownership. The firms of social CEOs have more employees, more intangible assets and more cash. Also, R&D spending is more for social CEOs. When we restrict our sample only to social-active CEOs, the results of density of the number of subscription, activity indicators, or traffics show Power law. So the values of our summary statistics does not contradict to this famous characteristic of social media. In our sample, one distinguished superstar social CEO 17 has more than 12 million followers. The most active social CEO 18 sent 28,890 tweets with the maximum of 2,670 tweets per year, which represents more than 7 tweets per day. Even though such case is extreme, it is often observed in social media and web traffic. Our sample follows Power law for Twitter metrics, which is graphically expressed in Figure

------------

Table 6

 6 shows the Twitter activities of social CEOs in 2019. Twitter activities are more clear for social-active CEOs. Since we classified social CEOs into social-engaged and socialactive, based on the Twitter activities, values of Twitter metrics are more clear for social-activeWhen we roughly convert this into monthly stat, this is equivalent to 10.42 tweets per month, which can also be interpreted as doing Twitter at least every three days on average. For the number of followers, social CEOs have 88,577 followers and social active CEOs have 122,862

	CEOs.
	Social-active CEOs in 2019 post total 952 tweets and 125 tweets per year on average.

Table 7

 7 presents cumulative abnormal returns (CAR) around the date of CEO's social media engagement from the full sample. Event date is the date when CEOs joined Twitter.

Panel A reports the CAR from the social-engaged CEOs. Out of 699 social-engaged CEOs, 508

Table 8

 8 presents cumulative abnormal returns (CAR) around the date of social CEO's appointment. Panel A reports the CAR of social-engaged CEO's appointment. Out of total 669 social CEOs, 436 observations are used for the CAR calculation. Panel B reports the CAR of social-active CEO's appointment and 294 observations are used out of 466 social-active CEOs.

Table 8

 8 

------------4.4.2.

2 Shock mitigating effect of CEO sociability 4.4.2.2.1 Cumulative Abnormal Returns at the COVID-19

  

Table 9

 9 reports the CARs for different windows at the event date of Feb 24, 2020.

	Among 1458 S&P 1500 firms, total 1,399 firms are used in the calculation of CAR, including
	305 firms with social-engaged CEOs and 1,094 firms with nonsocial CEOs. Out of 305 firms
	with social CEOs, 218 firms are identified as having social-active CEOs. In Panel A, CARs are
	computed for the firms with social-engaged CEOs. Regardless of the CEO sociability, stock
	returns of S&P 1500 firms in 2019 are heavily affected by the lockdown in Europe, which
	signals the mounting fears of the COVID-19 over the world. For both firms with social and
	nonsocial CEO, the minus CARs are all statistically significant for windows [-1,+10], [-1,+20],

Table 10

 10 Cross-sectional regressions for cumulative abnormal return (CAR) around Covid19 outbreak are conducted separately by industry. For 11 industry classification, firms are distributed as in Panel C of Table2. For each sector, we test the effect of having social-active CEOs on the CAR at the shock. For each regression, sample size is bound to be within the total number of CEOs for each sector in Panel C of Table2.Table11presents the results from OLS regressions of the CAR by industry. CAR is measured around February 24, 2020, in the window [-1, +20]. Industry is classified with 2-digit MSCI GlCS sector code. For each sector, the impact of CEO sociability is measured in both univariate regression and regression with controls. Firm controls are measured as of 2019.Standard errors are clustered at the firm level and t-statistics are reported in parenthesis. The results are not consistent depending on the sector. Also, some results lose the significance of having social CEOs because of the reduced sample size by industry. However, information technology and Consumer discretionary are still distinguished, showing significantly positive effect on cumulative abnormal returns at the shock.

	------------

Table 11

 11 CEO firms and social CEO firms in different time windows. To identify the impact of COVID-19, we check the periods of year2019, 2020 Q1 and 20200224 [-1, +20]. Then, we calculate the abnormal return of 2020Q1 and 20200224 [-1, +20], which are the mean of daily abnormal returns for each period.Table13shows each value with respect to CEO sociability. Panel A of Table13compares Return, Volatility and Trading volume between nonsocial CEO firms and socialengaged CEO firms. Panel A and Panel B present the summary statistics for social-engaged CEOs and social-active CEOs respectively, compared to nonsocial CEO firms. Significance is marked after T-tests and Wilcoxon-Mann-Whitney tests for differences between social and nonsocial CEO firms in means and medians. *, **, ***, denotes significant level at the 10%, 5% and 1% level, respectively. In Panel A, social CEO firms show higher return on 20200224

------------
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	Figure 4.4 Social-			Having Tweeter Account 801	Total CEOs (Execucomp) 4,218	No Tweeter Account 3,549
	engaged 669	Before	`	During holding		After holding
		CEO		CEO		CEO
		221		448		132
	Social-				
	active 466	Before CEO		During CEO	Less active social CEO
		171		295		203

Table 4 .1

 4 Sample Distribution -Full sampleThis table shows the distribution of the CEO sample by year, gender, industry, and time engaging in Twitter. Social-engaged CEOs are the CEOs who have a personal Twitter account before and during the CEO position. Social-active CEOs are the CEOs who have an active personal Twitter account with at least one tweet and one follower. Panel A to C, representing the distribution by year, gender and industry, sample distribution are the same as in Chapter 4. In this chapter, time engaging in Twitter is added in Panel D. Panel D shows whether the social CEO started Twitter before CEO or during the CEO tenure.

		Total sample	Nonsocial CEOs	Social-engaged CEOs	Social-active CEOs
		CEOs	No.	%	No.	%	No.	%
	Panel A: By year						
	2006	1,472	1,472	100.0%	0	0.0%		0.0%
	2007	1,532	1,531	99.9%	1	0.1%		0.1%
	2008	1,540	1,534	99.6%	6	0.4%		0.4%
	2009	1,529	1,470	96.1%	59	3.9%		2.6%
	2010	1,499	1,418	94.6%	81	5.4%		3.4%
	2011	1,502	1,394	92.8%	108	7.2%		4.7%
	2012	1,499	1,340	89.4%	159	10.6%		7.1%
	2013	1,500	1,296	86.4%	204	13.6%		8.7%
	2014	1,506	1,262	83.8%	244	16.2%		11.0%
	2015	1,497	1,232	82.3%	265	17.7%		12.0%
	2016	1,511	1,216	80.5%	295	19.5%		13.2%
	2017	1,520	1,193	78.5%	327	21.5%		15.0%
	2018	1,499	1,164	77.7%	335	22.3%		16.0%
	2019	1,459	1,145	78.5%	314	21.5%		15.5%
	Total unique CEOs (All						
	years)	4,218	3,549	84.1%	669	15.9%		11.0%
	Panel B: By gender						
	Female	182	136	74.7%	46	25.3%		19.2%
	Male	4,036	3,413	84.6%	623	15.4%		10.7%
	Total	4,218	3,549	84.1%	669	15.9%		11.0%

Table 4 .

 4 1 Sample Distribution -Full sample (continued)

	Panel C: By industry (GICS sector)						
	Energy	263	242	92.0%	21	8.0%	5.3%
	Materials	256	229	89.5%	27	10.5%	5.5%
	Industrials	572	504	88.1%	68	11.9%	9.1%
	Consumer discretionary	718	581	80.9%	137	19.1%	12.8%
	Consumer staples	222	195	87.8%	27	12.2%	9.5%
	Health care	503	434	86.3%	69	13.7%	9.3%
	Financials	558	502	90.0%	56	10.0%	5.9%
	Information technology	669	501	74.9%	168	25.1%	18.8%
	Communication services	121	71	58.7%	50	41.3%	33.9%
	Utilities	157	139	88.5%	18	11.5%	6.4%
	Real estate	179	151	84.4%	28	15.6%	8.9%
	Total	4,218	3,549	84.1%	669	15.9%	11.0%
	Panel D: By time engaging in Twitter						
	Before appointed as CEO				221	67.0%	36.7%
	During the CEO tenure						
					448	33.0%	63.3%
	Total social CEOs				669	100.0%	100.0%

Table 4 .

 4 2 Sample Distribution -CEOs in 2019This table shows the distribution of social CEOs in 2019. As the year followed by COVID-19 pandemic, the sample distribution is separately provided for the year of 2019. Panel A presents the distribution by year starting Twitter. Panel B, C and D present the distribution of CEOs by gender, industry, and by time engaging in Twitter respectively. The proportion of social-active CEOs out of social-engaged CEOs is presented at the last column for each panel.

		Total	Nonsocial CEOs (NS)	Social-engaged CEOs (SE)	Social-active CEOs (SA)	SA/SE (%)
		CEOs	No.	%	No.	% No.	%	%
	Panel A: By year engaging in Twitter for social CEOs in 2019				
	2006				1	0.3%		0.4% 100.0%
	2007				1	0.3%		0.4% 100.0%
	2008				16	5.1%		7.1% 100.0%
	2009				49	15.6%		19.0%	87.8%
	2010				19	6.1%		4.9%	57.9%
	2011				35	11.1%		10.2%	65.7%
	2012				36	11.5%		11.9%	75.0%
	2013				37	11.8%		10.6%	64.9%
	2014				31	9.9%		10.2%	74.2%
	2015				18	5.7%		5.3%	66.7%
	2016				23	7.3%		6.6%	65.2%
	2017				22	7.0%		6.2%	63.6%
	2018				12	3.8%		3.5%	66.7%
	2019				14	4.5%		3.5%	57.1%
	Total social CEOs				314 100.0% 100.0%	72.0%
	Panel B: By gender						
	Female	81	61 75.3%	20	24.7%		17.3%	70.0%
	Male	1,377 1,083 78.6%	294	21.4%		15.4%	72.1%
	Total	1,458 1,144 78.5%	314	21.5%		15.5%	72.0%

Table 4 .

 4 2 Sample Distribution -Sample in 2019 (continued)

		Total	Nonsocial CEOs (NS)	Social-engaged CEOs (SE)	Social-active CEOs (SA)	SA/SE (%)
		CEOs	No.	%	No.	% No.	%	%
	Panel C: By industry (GICS sector)						
	10 Energy	85	78 91.8%	7	8.2%		7.1%	85.7%
	15 Materials	87	74 85.1%	13	14.9%		9.2%	61.5%
	20 Industrials	228	193 84.6%	35	15.4%		11.8%	77.1%
	25 Consumer discretionary	216	161 74.5%	55	25.5%		15.7%	61.8%
	30 Consumer staples	65	53 81.5%	12	18.5%		15.4%	83.3%
	35 Health care	164	126 76.8%	38	23.2%		17.1%	73.7%
	40 Financials	219	187 85.4%	32	14.6%		9.6%	65.6%
	45 Information technology	194	121 62.4%	73	37.6%		28.9%	76.7%
	50 Communication services	47	21 44.7%	26	55.3%		46.8%	84.6%
	55 Utilities	50	44 88.0%	6	12.0%		10.0%	83.3%
	60 Real estate	103	86 83.5%	17	16.5%		8.7%	52.9%
	Total	1,458 1,144 78.5%	314	21.5%		15.5%	72.0%
	Panel D : By time engaging in Twitter for social CEOs in 2019			
	Before appointed as CEO				132	42.0%		46.0%	78.8%
	During the CEO tenure				182	58.0%		54.0%	67.0%
	Total social CEOs in 2019				314 100.0% 100.0%	72.0%

Table 4 .3

 4 Summary statistics and univariate tests-Full sampleThis table presents summary statistics for selected variables used in the study. T-tests (Wilcoxon-Mann-Whitney tests) are conducted to test for differences in means (medians). Panel A presents the results for social-engaged CEOs and Panel B presents the results for social-active CEOs and nonsocial CEOs. Social-engaged CEOs are the CEOs who have a personal Twitter account before and during the CEO position. Social-active CEOs are the CEOs who have an active personal Twitter account with at least one tweet and one follower. Variable definitions are provided in Appendix A1. *, **, ***, denotes significant level at the 10%, 5% and 1% level, respectively.

	Panel A: Social-engaged CEOs vs. Nonsocial CEOs					
			Nonsocial CEOs			Social-engaged CEOs	
		N	Mean Median Std.dev	N Mean	Median	Std.dev
	CEO characteristics:								
	CEO age	3549	56.74	57.00	6.79	669 54.44 ***	54.50 ***	7.01
	CEO female	3549	0.04	0.00	0.19	669	0.07 ***	0.00 ***	0.25
	CEO tenure	3549	9.10	7.00	7.77	669	9.04	7.00	8.17
	Ownership	3174	1.47	0.30	4.39	658	1.71	0.26 *	4.68
	Overconfidence	2863	0.20	0.00	0.40	540	0.23 **	0.00 ***	0.42
	Firm characteristics:								
	Log asset	3542	3.51	3.45	0.72	669	3.54	3.47	0.78
	Employees ('000)	3535	19.00	5.15 63.09	669 32.52 ***	5.94 **	108.40
	Log employees	3529	0.69	0.71	0.75	667	0.80 ***	0.77 **	0.81
	ROA	3518	0.03	0.04	0.10	663	0.03	0.04	0.09
	M/B ratio	3514	2.64	2.08 34.44	668	2.05	2.49 ***	37.77
	Leverage	3513	0.25	0.22	0.22	662	0.26 *	0.24 **	0.21
	Tangibility	3463	0.24	0.15	0.24	656	0.20 ***	0.11 ***	0.22
	Cash	3518	0.13	0.08	0.15	663	0.17 ***	0.12 ***	0.16
	R&D	3518	0.02	0.00	0.05	663	0.03 ***	0.00 ***	0.06
	Panel B: Social-active CEOs vs. Nonsocial CEOs					
			Nonsocial CEOs			Social-active CEOs	
		N	Mean Median Std.dev	N Mean	Median	Std. dev
	CEO characteristics:								
	CEO age	3549	56.74	57.00	6.79	466 53.99 ***	53.94 ***	7.16
	CEO female	3549	0.04	0.00	0.19	466	0.08 ***	0.00	0.26
	CEO tenure	3549	9.10	7.00	7.77	466	9.05	6.00	8.43
	Ownership	3174	1.47	0.30	4.39	456	1.95 **	0.31	5.21
	Overconfidence	2863	0.44	0.43	0.40	379	0.49 **	0.49 ***	0.39
	Firm characteristics:								
	Log asset	3542	3.51	3.45	0.72	466	3.49	3.42	0.78
	Employees ('000)	3535	19.00	5.15 63.09	466 29.72 ***	5.82	116.53
	Log employees	3529	0.69	0.71	0.75	464	0.77 **	0.77 *	0.78
	ROA	3518	0.03	0.04	0.10	462	0.03	0.04	0.08
	M/B ratio	3514	2.64	2.08 34.44	466	1.25	2.56 ***	44.97
	Leverage	3513	0.25	0.22	0.22	461	0.26	0.23	0.21
	Tangibility	3463	0.24	0.15	0.24	458	0.19 ***	0.11 ***	0.21
	Cash	3518	0.13	0.08	0.15	462	0.18 ***	0.14 ***	0.16
	R&D	3518	0.02	0.00	0.05	462	0.04 ***	0.00 ***	0.06

Table 4 .4

 4 Summary statistics and univariate tests -CEOs in 2019This table presents summary statistics for selected variables used in the study. T-tests (Wilcoxon-Mann-Whitney tests) are conducted to test for differences in means (medians). Panel A presents the results for social-engaged CEOs and nonsocial CEOs. Panel B presents the results for social-active CEOs and nonsocial CEOs. Social-engaged CEOs are the CEOs who have a personal Twitter account before and during the CEO position. Social-active CEOs are the CEOs who have an active personal Twitter account with at least one tweet and one follower. Variable definitions are provided in Appendix A1. *, **, ***, denotes significant level at the 10%, 5% and 1% level, respectively.

	Panel A: Social-engaged CEOs vs. Nonsocial CEOs					
			Nonsocial CEOs			Social-engaged CEOs	
		N Mean Median Std.dev	N Mean	Median	Std.dev
	CEO characteristics:								
	CEO age	1133 58.19	58.00	7.02	314 56.43 ***	57.00 ***	6.94
	CEO female	1133	0.05	0.00	0.23	314	0.06	0.00	0.24
	CEO tenure	1133	7.69	5.00	7.61	314	8.48	6.00 *	8.68
	Ownership	1123	1.25	0.23	4.31	313	1.84 **	0.23	5.41
	Overconfidence	799	0.50	0.49	0.53	243	0.51	0.50	0.43
	Firm characteristics:								
	Log asset	1116	3.72	3.67	0.70	309	3.77 ***	3.71 ***	0.77
	Employees ('000)	1116 20.22	5.83	45.40	309 43.21 ***	6.26 *** 148.48
	Log employees	1111	0.73	0.77	0.79	308	0.90 ***	0.90 ***	0.82
	ROA	1116	0.03	0.03	0.10	309	0.04	0.04	0.09
	M/B ratio	1112	0.24	2.22	74.02	307	4.75	2.61 ***	51.95
	Leverage	1116	0.31	0.30	0.24	309	0.30	0.29	0.23
	Tangibility	1116	0.25	0.16	0.26	309	0.19 ***	0.12 **	0.21
	Cash	1116	0.09	0.04	0.13	309	0.13 ***	0.07 ***	0.16
	R&D	1116	0.02	0.00	0.04	309	0.03 ***	0.00 ***	0.06
	Panel B: Social-active CEOs vs. Nonsocial CEOs					
			Nonsocial CEOs			Social-Active CEOs	
		N Mean Median Std.dev	N Mean	Median	Std.dev
	CEO characteristics:								
	CEO age	1133 58.19	58.00	7.02	226 56.16 ***	56.00 ***	7.31
	CEO female	1133	0.05	0.00	0.23	226	0.06	0.00	0.24
	CEO tenure	1133	7.69	5.00	7.61	226	8.62	6.00	8.84
	Ownership	1123	1.25	0.23	4.31	225	2.06 **	0.24	5.95
	Overconfidence	799	0.50	0.49	0.53	179	0.54	0.51	0.47
	Firm characteristics:								
	Log Asset	1116	3.72	3.67	0.70	222	3.73	3.62	0.77
	Employees ('000)	1116 20.22	5.83	45.40	222 42.87 ***	7.85 **	166.35
	Log employees	1111	0.73	0.77	0.79	221	0.90 ***	0.90 **	0.79
	ROA	1116	0.03	0.03	0.10	222	0.03	0.04	0.09
	M/B ratio	1112	0.24	2.22	74.02	220	5.58	2.84 ***	60.41
	Leverage	1116	0.31	0.30	0.24	222	0.30	0.28	0.23
	Tangibility	1116	0.25	0.16	0.26	222	0.19 ***	0.12 **	0.20
	Cash	1116	0.09	0.04	0.13	222	0.15 ***	0.08 ***	0.16
	R&D	1116	0.02	0.00	0.04	222	0.03 ***	0.00 ***	0.06

Table 4 .

 4 5 Social CEO and Twitter ActivitiesThis table presents the summary statistics of social CEOs on their Twitter activities. Social-engaged CEOs are the CEOs who have a personal Twitter account before and during the CEO position. Social-active CEOs are the CEOs who have an active personal Twitter account with at least one tweet and one follower. Years in Twitter shows how many years the CEO holds the Twitter account at the end of 2019. The table provides the mean, standard deviation and quartile values for the number of tweets, followers, friends and their averages as well.

		N	Mean Std. dev	P25 Median	P75	Max
	Social-engaged CEOs:							
	Years in Twitter	669	7.28	2.90	5.41	7.59	9.88	13.77
	Number of tweets	669	634	2,246	0	13	320	28,890
	Number of followers	669	52,191 537,503	11	86	1,365 12,000,000
	Number of friends	669	232	678	6	38	180	11,224
	Average of tweets per year	669	81	230	0	2	52	2,670
	Average of followers per year	669	6,551	77,168	2	14	216	1,879,015
	Average of friends per year	669	38	120	1	7	30	1,944
	Social-active CEOs:							
	Years in Twitter	466	7.49	2.94	5.51	7.77	10.39	14
	Number of tweets	466	910	2,645	10	131	653	28,890
	Number of followers	466	74,816 642,918	39	371	3,030 12,000,000
	Number of friends	466	325	793	27	89	294	11,224
	Average of tweets per year	466	116	268	1	22	101	2,670
	Average of followers per year	466	9,384	92,347	6	50	474	1,879,015
	Average of friends per year	466	53	141	4	14	46	1,944

Table 4 .

 4 6 Social CEOs in 2019 -Twitter Activities This table presents the summary statistics of social CEOs in 2019 on their Twitter activities. Social-engaged CEOs are the CEOs who have a personal Twitter account before and during the CEO position. Social-active CEOs are the CEOs who have an active personal Twitter account with at least one tweet and one follower. Years in Twitter shows how many years the CEO holds the Twitter account at the end of 2019. The table provides the mean, standard deviation and quartile values for the number of tweets, followers, friends and their averages as well.

		N	Mean Std. dev	P25 Median	P75	Max
	Social-engaged CEOs:							
	Years in Twitter	314	6.80	3.14 4.63	7.01	9.27	13.77
	Number of tweets	314	685	2,513	0	27	345	28,890
	Number of followers	314	88,577 765,430	15	188 2,291 12,000,000
	Number of friends	314	225	521	10	50	199	4,508
	Average of tweets per year	314	90	245	0	4	60	2,670
	Average of followers per year	314	11,600 111,377	3	35	408	1,879,015
	Average of friends per year	314	42	109	2	8	39	1,140
	Social-active CEOs:							
	Years in Twitter	226	7.13	3.17 4.97	7.37 10.15	14
	Number of tweets	226	952	2,920	12	162	691	28,890
	Number of followers	226	122,862 900,451	66	648 3,961 12,000,000
	Number of friends	226	301	591	29	96	284	4,508
	Average of tweets per year	226	125	281	2	33	119	2,670
	Average of followers per year	226	16,079 131,090	10	137	656	1,879,015
	Average of friends per year	226	56	125	5	15	52	1,140

Table 4 .

 4 8 CEO sociability II: Cumulative abnormal returns (CAR) around the appointment date of "CEO" Panel A: Having Twitter before holding CEO: Event date is the date when CEOs were appointed. (Social-engaged CEOs : 436 obs.) Having Twitter before holding CEO: Event date is the date when CEOs were appointed. (Social-active CEOs : 294 obs) This table presents cumulative abnormal returns (CAR) around the date of CEO turnover for CEOs, who were already on Twitter. However, the CAR is predicted by propensity matching with nearest neighborhood method. Panel A reports the predicted CAR around the turnover from the sample of socialengaged CEOs, while Panel B reports the predicted CAR from the sample of social-active CEOs. Event windows are in trading days, reflecting the first week, one, two, or three years after the event date. Expected returns are calculated using a market-adjusted model with 100 days estimation window. T-tests are conducted to test for differences in means. *, **, ***, denotes significant level at the 10%, 5% and 1% level, respectively.

			Nonsocial before CEOs (NS)		Social-engaged before appointed as CEO (S)		Difference (S-NS)
		N	Mean	Median	Std. dev	N	Mean	Median	Std. dev		Mean	Median
	CAR [-5,+5]	270 -0.14%	0.09%	0.08	160 -0.24%	-0.00%	0.08		-0.10%	-0.29%
	CAR [+6,+255] 271	3.70%	3.59% **	0.40	160 10.50% ***	6.66% ***	0.42		6.80% **	3.07%	*
	CAR [+6,+510] 270 12.20% *** 10.61% ***	0.50	152 13.22% *** 11.36% ***	0.54		1.02% ***	0.74% **
	CAR [+6,+765] 263 18.05% *** 14.21% ***	0.65	134 15.82% *** 11.98% ***	0.63		-2.23% **	-2.23%	*
	Panel B: Nonsocial before CEOs (NA)		Social-active before appointed as CEO (A)		Difference (A-NA)
		N	Mean	Median	Std. dev	N	Mean	Median	Std. dev		Mean	Median
	CAR [-5,+5]	170 -0.53%	-0.07%	0.08	119 0.28%	0.13%	0.07	119	0.81%	0.20%
	CAR [+6,+255] 171	3.25%	3.59% *	0.42	119 10.85% *** 9.60% ***	0.39	119	7.60%	**	6.01%	**
	CAR [+6,+510] 170 10.70% ***	9.38% ***	0.53	114 15.72% *** 13.74% ***	0.54	114	5.02%	***	4.36%	***
	CAR [+6,+765] 166 15.66% *** 13.19% ***	0.67	101 16.71% *** 13.41% ***	0.64	101	1.05%	**	0.22%	*

Table 4 .

 4 9 CEO sociability III: Cumulative abnormal returns (CAR) around COVID19 pandemic Panel A: Social-engaged CEOs (SE) vs. Nonsocial CEOs (NS)This table presents cumulative abnormal returns around COVID19 pandemic. Among several key dates of COVID19 pandemic, February 24, 2020 is selected as a main event date, considering its impact as the first trading day after the first lockdown in Europe. Based on this date, different event windows are tested for social CEOs who have Twitter accounts. Event windows are in trading days, reflecting the first week, one, two, or three years after event date. Expected returns are calculated using a market-adjusted model with 100 days estimation window. T-tests (Wilcoxon-Mann-Whitney tests) are conducted to test for differences in means (medians). *, **, ***, denotes significant level at the 10%, 5% and 1% level, respectively.

		Total	Social-engaged CEO (SE)	Nonsocial CEO (NS)	Difference	t-test	rank-sum test
			Obs.	Mean	Obs.	Mean	[SE-NS]	
	CAR [-1,+1]	1,399	305	-0.38%	1,094	-0.17%	-0.22%	
	CAR [-1,+10]	1,399	305	-4.27% ***	1,094	-6.94% ***	2.67% **	*
	CAR [-1,+20]	1,399	305	-6.89% ***	1,094	-13.02% ***	6.13% ***	***
	CAR [-20,+20]	1,399	305	-10.66% ***	1,094	-15.58% ***	4.91% **	***
	CAR [0,+17]	1,399	305	-14.69% ***	1,094	-18.62% ***	3.93% *	*
	Panel B: Social-active CEOs (SA) vs. Nonsocial CEOs (NS)				
		Total	Social-active CEO (SA)	Nonsocial CEO (NS)	Difference	t-test	rank-sum test
			Obs.	Mean	Obs.	Mean	[SA-NS]	
	CAR [-1,+1]	1,312	218	-0.22%	1,094	-0.17%	-0.05%	
	CAR [-1,+10]	1,312	218	-3.49% ***	1,094	-6.94% ***	3.46% **	**
	CAR [-1,+20]	1,312	218	-5.06% ***	1,094	-13.02% ***	7.97% ***	***
	CAR [-20,+20]	1,312	218	-9.09% ***	1,094	-15.58% ***	6.49% ***	***
	CAR [0,+17]	1,312	218	-12.23% ***	1,094	-18.62% ***	6.39% **	***

Table 4 .

 4 12 Robustness Check : for different matching method -Cumulative abnormal returns (CAR) around the social CEO's turnover (Predicted with PSM) -radius caliper(0.01) Panel A: Having Twitter before holding CEO: Event date is the date when CEOs were appointed. (Social-engaged CEOs : 436 obs.) Having Twitter before holding CEO: Event date is the date when CEOs were appointed. (Social-active CEOs : 294 obs) This table presents cumulative abnormal returns (CAR) around the date of CEO turnover for CEOs, who were already on Twitter. However, the CAR is predicted by propensity matching with nearest neighborhood method. Panel A reports the predicted CAR around the turnover from the sample of socialengaged CEOs, while Panel B reports the predicted CAR from the sample of social-active CEOs. Event windows are in trading days, reflecting the first week, one, two, or three years after the event date. Expected returns are calculated using a market-adjusted model with 100 days estimation window. T-tests are conducted to test for differences in means. *, **, ***, denotes significant level at the 10%, 5% and 1% level, respectively.

			Nonsocial before CEOs (NS)		Predicted Social-engaged before CEO (PS)	Difference (PS-NS)
		N	Mean	Median	Std. dev	N	Mean	Median	Std. dev	Mean	Median
										-
	CAR [-5,+5]	270 -0.14%	0.09%	0.08	160 -0.18% *** -0.19% *** 0.01	0.04%	-0.28%
	CAR [+6,+255]	271 3.70%	3.59% ** 0.40	160 7.62% *** 7.07% *** 0.13	3.92% **	3.48% *
	CAR [+6,+510]	270 12.20% *** 10.61% *** 0.50	152 14.67% *** 15.36% *** 0.07	2.47% *** 4.75% ***
	CAR [+6,+765]	263 18.05% *** 14.21% *** 0.65	134 22.75% *** 22.02% *** 0.10	4.70% *** 7.81% ***
	Panel B: Nonsocial before CEOs (NA)		Predicted Social-active before CEO (PA)	Difference (PA-NA)
		N	Mean	Median	Std. dev	N	Mean	Median	Std. dev	Mean	Median
	CAR [-5,+5]	170 -0.53%	-0.07%	0.08	119 -0.22% *** -0.20% *** 0.01	0.31%	-0.13%
	CAR [+6,+255]	171 3.25%	3.59% *	0.42	119 6.26% *** 6.66% *** 0.04	3.01% **	3.07% *
	CAR [+6,+510]	170 10.70% *** 9.38% *** 0.53	114 14.27% *** 15.24% *** 0.08	3.57% *** 5.85% ***
	CAR [+6,+765]	166 15.66% *** 13.19% *** 0.67	101 22.84% *** 21.91% *** 0.12	7.18% *** 8.72% ***

Table 4 .

 4 13 Summary statistics and univariate tests of return, volatility and trading volume This table presents summary statistiscs of return, abnormal return, volatility and log trading volume for year 2019, Q1 of 2020 and the [-1,+20] window of February 24, 2020. Panel A presents the summary statistics for socialengaged CEOs and Panel B presents for social-active CEOs. T-tests (Wilcoxon-Mann-Whitney tests) are conducted to test for differences between social and nonsocial in means (medians). *, **, ***, denotes significant level at the 10%, 5% and 1% level, respectively.

	Panel A: Social-engaged CEOs vs. Nonsocial					
	CEOs									
				Nonsocial CEOs			Social-engaged CEOs	
			N	Mean Median Std. dev	N	Mean	Median		Std. dev
	Return									
	Year 2019		1097	0.10%	0.11%	0.00	305	0.10%	0.11%		0.00
	2020 Q1		1094 -0.55% -0.48%	0.01	305 -0.49% *	-0.42%	*	0.00
	20200224 1,+20]	[-	1094 -2.34% -2.17%	0.01	305 -2.06% ***	-1.92%	***	0.01
	Abret 2020 Q1		1094 -0.25% -0.18%	0.01	305 -0.19%	-0.12%	*	0.00
	Abret 20200224 [-1,+20]	1094 -0.59% -0.42%	0.01	305 -0.31% ***	-0.17%	***	0.01
	Return Volatility									
	Year 2019		1103	5.64%	5.10%	0.03	306	5.54%	5.07%		0.03
	2020 Q1		1103	9.36%	8.37%	0.04	306	9.05%	8.17%	*	0.04
	20200224	[-								
	1,+20]		1103 13.14% 11.79%	0.06	306 12.37% **	11.20%	***	0.05
	Log Trading Volume								
	Year 2019		1097	5.85	5.82	0.54	305	6.01 ***	5.99	***	0.61
	2020 Q1		1094	5.98	5.96	0.57	305	6.14 ***	6.12	***	0.64
	20200224	[-								
	1,+20]		1094	6.10	6.07	0.59	305	6.27 ***	6.24	***	0.66
	Panel B: Social-active CEOs vs. Nonsocial CEOs					
				Nonsocial CEOs			Social-Active CEOs	
			N	Mean Median Std. dev	N	Mean	Median		Std. dev
	Return									
	Year 2019		1097	0.10%	0.11%	0.00	218	0.10%	0.11%		0.00
	2020 Q1		1094 -0.55% -0.48%	0.01	218 -0.46% **	-0.39%	**	0.00
	20200224 1,+20]	[-	1094 -2.34% -2.17%	0.01	218 -1.98% ***	-1.82%	*** 0.01
	Abret 2020 Q1		1094 -0.25% -0.18%	0.01	218 -0.16% **	-0.08%	**	0.00
	Abret 20200224 [-1,+20]	1094 -0.59% -0.42%	0.01	218 -0.23% ***	-0.07%	*** 0.01
	Return Volatility									
	Year 2019		1103	5.64%	5.10%	0.03	219	5.40%	5.03%		0.02
	2020 Q1		1103	9.36%	8.37%	0.04	219	8.82% *	8.14%	**	0.03
	20200224	[-								
	1,+20]		1103 13.14% 11.79%	0.06	219 12.01% ***	11.08%	***	0.05
	Log Trading Volume								
	Year 2019		1097	5.85	5.82	0.54	218	6.01 ***	5.98	***	0.62
	2020 Q1		1094	5.98	5.96	0.57	218	6.13 ***	6.11	***	0.64
	20200224	[-								
	1,+20]		1094	6.10	6.07	0.59	218	6.26 ***	6.22	***	0.65

http://gs.statcounter.com/search-engine-market-share#monthly

www://www.google.com/trends

Resoluteness is a form of overconfidence that arises when CEOs are unresponsive to outside information.

https://www.sec.gov/news/press-release/2018-226

We obtain the total value per option of the in-the-money options by dividing the value of all unexercised exercizable options by the number of options (ExecuComp item: OPT_UNEX_EXER_EST_VAL / OPT_UNEX_EXER_NUM). Next, we divide this value per option by the price at the end of the fiscal years (PRCC_F).

Tim Cook, CEO of Apple

Marc Benioff , CEO of Salesforce

https://www.webershandwick.com/uploads/news/files/ceo-reputation-premium-executive-summary.pdf

https://www.who.int/emergencies/diseases/novel-coronavirus-2019/situation-reports

been included in the S&P 1500 composites, become greater than 1500. This list of companies are from Compustat Index Constituents database.CEOs of these companies in the list of S&P 1500 composites are studied in terms of their personal characteristics and the degree of social media engagement. CEO personal data is obtained from Execucomp, which provide comprehensive information about individual CEO's personal characteristics and compensation. The knowledge about their social media engagement is found from Twitter. Twitter is selected for its symbolic value as a social media with good features to use for research, such as its openness, accessibility, the real time guarantee, speed and expandability of information diffusion.First of all, initial 4386 CEOs of the sample were collected from the database (EXECUCOMP), and 4218 CEOs are finally identified and mapped with other databases until December 31, 2020. Then we manually verified 4218 CEOs whether they have Twitter account or not. We used various sources of information from Twitter, news articles, personal homepages, company websites, various webpages, family tree information to identify each individual CEOs and their Twitter account. After the verification for all 4218 CEOs, we 14 https://www.spglobal.com/spdji/en/indices/equity/sp-composite-1500/#overview

https://developer.twitter.com/en/products/twitter-api

Tim Cook, CEO of Apple

Marc Benioff , CEO of Salesforce
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Data Sample selection

The sample contains the information of CEOs of S&P 1500 companies from 2006 to 2019. For 14 years, total 4218 CEOs from 2389 companies are included in the sample. Every year, around 1500 companies are included in S&P 1500 index as its constituents. S&P 1500 combines three leading indices, the S&P 500, the S&P MidCap 400, and the S&P Small Cap 600, to cover approximately 90% of US market capitalization 14 . As the list is updated every year and its constituents change accordingly, the total number of companies, which had ever

this can lead to less duplicate work and more innovative product and service ideas. Put together, these above studies provide fairly compelling evidence that the use of social media can help employees become more productive and innovative. Compared with regular firm employees, top executives are much more public figures. Our focus here is thus also "external", and we show how the use of social media has transformed the manner in which top executives interact with outside stakeholders of the firm. Total year of tenure Ownership fraction of firm stock held by the CEO. Source: ExecuComp Overconfidence Indicator variable equal to one for all years after the CEO's options exceed 67% and zero otherwise, as defined in Hirshleifer et al. (2012). We obtain the total value per option of the in-the-money options by dividing the value of all unexercised exercizable options by the number of options (ExecuComp item: OPT_UNEX_EXER_EST_VAL / OPT_UNEX_EXER_NUM). Next, we divide this value per option by the price at the end of the fiscal years (PRCC_F).

Firm characteristics:

Log asset Log of asset (Compustat: AT) Employees ('000) Number of employees, indicated in 1000.

Log employees Log of employees ROA

The ratio of income before extraordinary items (IB) to total assets (AT). Source: Compustat.

M/B ratio

The ratio of market value measured as price times shares outstanding (PRC*SHROUT) over the book value of equity (CEQ). Source: CRSP & Compustat.

Leverage

The ratio of total debt (DLTT + DLC) over assets (AT). Source: Compustat.

Tangibility

The ratio of fixed asset (PPENT) over assets (AT). Source: Compustat.

Cash

The ratio of cash balances (CHE) over assets (AT). Source: Compustat.

R&D

The ratio of R&D expenditure (XRD) over assets (AT). Source: Compustat.

Meanwhile, to measure the indirect effect of CEO sociability around the crisis of the -----------Insert Figure 2------------

Sample Distribution

Table 1 shows the distribution of the sample. popular only for a decade, younger CEOs would be more comfortable with social media. Also, younger CEO tend to be more flexible and adaptable to the new environment where social media is perceived as essential and normal. Based on the upper echelon theory, CEO job career concerns can be related to the CEOs' social media adoption. The younger, the more job opportunities will be available for CEOs in the uncertain future. Therefore, younger CEOs may have an incentive to maintain personal communication channel. Gender shows significant difference for CEO social media engagement. The results show that female CEOs tend to adopt social media relatively more than male CEOs. However, the difference of CEO tenure between

Empirical Results

Summary Statistics

Robustness checks

We check the robustness of our analysis on the CAR around the social CEO's turnover, where we used the propensity score matching method between social and nonsocial CEOs. In section 4.2, we used propensity score by Nearest Neighbor Matching. We test radius matching method, with the same caliper level at 0.01. The results are given in Table 12. The long run

CARs for 1 year, 2 years and 3 years for predicted social CEOs are even bigger than the results with nearest matching method. Here, the minus abnormal return in the short-run is significant.

In Table 8, this short run CAR around the event, measured in [-5, +5] window, is positive but not significant for social engaged CEOs, but negative and still not significant for social active CEOs, The results in Table 12 confirms the result of CAR for social-active CEOs in Table 8, adding significance. Overall, the positive effect of CEO sociability on the cumulative abnormal returns from the CEO turnover is still consistently positive and statistically significant over different matching method.

-----------Insert Table 12------------

Additional results

Regarding the market risk at the COVID-19, we measure the cumulative abnormal returns and verify the shock mitigating effect of CEO sociability through univariate test and cross-sectional regression analysis in 4.2. In this section, we also consider other values to identify the risk level of COVID-19 in the beginning of outbreak in early 2020. Again, we set February 24, 2020 as the event date and use the window [-1, +20] based on the event date.

Return, Return Volatility, Trading Volume and abnormal returns are calculated for nonsocial 

Essays on CEO sociability and financial markets

Abstract

The thesis studies CEOs in social media. CEO style and its impact on the corporate decision and performance have been a long time subject of debate in both research and business practice. This thesis examines the characteristics and values of CEOs in the context of social media, reflecting the increasing importance and attention to social media in management. The thesis defines CEO sociability as the CEO's social media engagement. To identify its characteristics and values, first of all, previous literatures are reviewed about CEO fixed effects.

Then, investor attention to CEOs is examined, highlighting the importance of CEO features in the stock market. Regarding the CEOs in social media, the following studies are conducted.

As the 3 rd part of the thesis, determinants of CEO sociability are analyzed for total 4218

CEOs of 2389 S&P 1500 companies from 2006 to 2019. The empirical results show that younger CEOs, female CEOs and CEOs with high managerial ownership more actively engage on social media. CEOs managing firms with more employees, more intangible assets, more cash holding, and more R&D spending are more active in social media. CEOs in IT and communication services industries pursue active social media engagement. Interestingly, the results show that CEO social media engagement is not driven by CEO overconfidence. The evidence suggests that CEO's personal traits and firm characteristics help shape a CEO's management style that affects the way the CEO performs Mintzberg's managerial informational roles.

The last part of the thesis investigates the effect of CEO sociability on firm value. The results show that a significant positive stock market performance when CEOs joined social media during their tenure. The effect is more pronounced for firms managed by social-active CEOs. No abnormal returns are observed when new CEOs with social media engagement before appointed. Furthermore, the mitigating effect of CEO sociability is studied through an exogenous shock of Covid-19. Empirical evidences verify that firms managed by social CEOs gain more benefits than those run by non-social CEOs during the pandemic crisis. The results
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