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Abstract
In tThis study, we presents a first attempt atto measuringgauge the market reaction to firms’ SEC disclosures related to Metaverse activity. In line with the We follow the existing literature in, we differentiatinge between disclosures associated with vague future intentions or plans toof adopting Metaverse activity (“Sspeculative”), and announcements disclosing actual penetrationconcerning actual activities related to the Metaverse infrastructure (“eExisting”). Existing disclosures are associated with higher abnormal returns, in contrastopposed to a milder response byof investors to speculative ones, in days surrounding the disclosure. Though the Metaverse may represent aight bear future potential growth engine for firms in the future, we document a short-term positive overreaction in firm stock behavior that is completely reversed within the 30 days following the announcements, regardless of whether the disclosure isbeing an eExisting or sSpeculative. 	Comment by Author: I have put "speculative" and "existing" in lower case italics throughout, for consistency.	Comment by Author: Would "concrete" or "specific" be a better term here?	Comment by Author: Do you mean "share price behavior"?
Keywords: Metaverse; Blockchain; Stock Returns; Overreaction; Reversal; Abnormal Returns; Cumulative Abnormal Returns; Mispricing; Market Model; Market Adjusted Model	Comment by Author: Consider changing this to "Market-adjusted Model"
JEL classifications: G12, G15



1. Introduction
How does the market refer to a novel technology infrastructure? Does the so-called “nNext generation of the Internet” - the virtual reality of Metaverse - have any value in the eyes of investors in the real world? Oor is this simply an example of typical a short-termrun behavioral response toas part of athe hype surrounding Metaverse and novel blockchain- based derivatives? We are motivated to explore these questions, given the rapidly growing attention given the matter byof both individuals and firms, as well as regulators, facingwho are confronted with this state-of-the-art technology infrastructure,a potential technology turning point, which is considered by practitioners as a potential technology turning pointthe state-of-the-art technology infrastructure.	Comment by Author: Consider using em-dashes "—" here, without spaces.	Comment by Author: I'm not sure what is meant by "this" here. It seems to refer to the response of investors = the increase in share price, but this has not yet been explained in the paper. Perhaps something like "Certainly, an increase in share price is observed in some cases, as described below, but is this simply...."?
[bookmark: _Hlk100567375]As opposedContrary to the common conperception, the Metaverse is not only related to the gaming field., Itbut is actually expected to participate become involved in and accommodate many areas including healthcare, education, social commerce, advertising, smart manufacturing, and many moreothers. The Metaverse eEconomy, according to a Grand View Research (2022), reached a market size of 38.85 billion in 2021 and is expected forecast to have a compound annual growth rate of 39.4% from 2022 to 2030. Under these estimations assumptions, the Metaverse could reach a scale of nearly USD 772.24 billion by 2030. More recently, Citib Bank, one of the world’s largest financial institutions, declared metaverse to beas the “next generation of the internet”, which is expected to fulfill and promote the development of the Web3 economy concept. According to the bank's forecasts, the Metaverse economy could even reach a value of between $8 trillion and $13 trillion by 2030.[footnoteRef:1] Moreover, the Metaverse will not only involve the traditional fiat currencies but is also expected to support a wide range of cash mediums such as central bank digital currencies, cryptocurrencies, and blockchain- based products such as NFTs and stable coins. From this viewpoint, the Metaverse may capture a central position in the future of financial institutions, as they should provide the support and for the execution of financial activity and settlement throughout the Metaverse space. Regulators and policy- makers will also have to delve deeper into the significance of the Metaverse meaning, as a legal framework is required to shape this new infrastructure requires to be shaped by a legal framework.  	Comment by Author: Is the "a" necessary here?	Comment by Author: It's confusing to talk about the "market size" of an "economy." It's probably better to follow the terms used in the original paper (or just delete either "economy" or "market").	Comment by Author: USD?	Comment by Author: Its probably best to keep the currency marks consistent: either USD or US$ or some equivalent. (You've used USD above.)	Comment by Author: Do you mean "Stablecoins"? [1:  The report published in March 2022 (Accessed on 03, March 2022), please see: 
   Metaverse and Money: Decrypting the Future (citi.com)] 

Several milestones at the end of 2021, haves accelerated the rapidly- growing interest[footnoteRef:2] in Metaverse infrastructure. These includeing, among others: the growth in non-fungible tokens (NFTs) trading, and the interest and investment in the Metaverse space by several central technology firms and, with declarations such as ofincluding CEO Mark Zuckerberg’s (Facebook) announcement of Meta corporation. Lastly, and no less importantly, COVID-19 has also played an important a great part in the growing interest in Metaverse, as the pandemic forced people to spend more time at home, using the internet and digital-based services more intensively. 	Comment by Author: Did these milestones all really occur "at the end of 2021"?	Comment by Author: Do you mean "major"?	Comment by Author: "the renaming of Facebook to Meta"?	Comment by Author: Please use either "Internet" (capital "I") or "internet" throughout. [2:  Figure 1 shows an interesting trend in searches for Metaverse on Google Trends.] 

Our study joins a strand in the literature of exploring the market reaction to the employment of innovative technologies and revolutionary knowledge. Such studies include recent works exploring the contribution of innovative blockchain technology contribution to firm value (Cheng et al. 2019; Cahill et al. 2020; Klöckner et al. 2022) and earlier studies around the Dot.com bubble, with as firms signaleding their use of the Internet (e.g., Cooper et al. 2001). Following this spiritIn the same vein, we analyze whetherif disclosures related to the virtual world of the Metaverse related disclosures are priced priced in the real world. To the best of our knowledge, our paper suggests a first attempt to explore this question.	Comment by Author: Do you mean "concerning" or "published around the time of"?
-Insert Figure 1 here- 
In this study, we categorize the disclosures as “sSpeculative” (e.g., including vague information concerningof plans about to developing technologies or allocateing resources for R&D, or general statements of involvement or capabilities) and “eExisting” (e.g., including actual new partnerships or de facto investment in firms with Mmetaverse platforms). We find that the abnormal return for attributable to “eExisting” disclosures is higher than the for “sSpeculative” announcements, signaling that the market may be more cautious for concerning vague intentions, and is more in favor of concrete actualactions, thanrather than the expression ofa general intentions of , embracing the Metaverse. In line with Cheng et al. (2019), we find that while there is a positive response to Metaverse disclosures, they arethis effect completely vanished withinin the subsequentnext 30 days, demonstrating a typical reversal phenomenon for both types of disclosures.	Comment by Author: Or "following" if causality is not assumed.	Comment by Author: A clearer definition of what constitutes a "positive response" would be helpful here.
The remainder of the paper is organized as follows. In sSection 2 we review the literature,; in sSection 3 we describetails our sample construction and data sSources, in sSection 4 we presentdisplays our proposed methodology, in Ssection 5 w reports our main findings, while and we summarize our results in the last section summarizes. 

2. Historical Background and Literature Review 
Although the term Metaverse term can be traced back to 1992 (science-fiction novel Snow Crash by Neal Stephenson), the interest of peoplethe general public, investors, and the media rose following this announcement where the Metaverse is defined as the successor to the mobile internet. Recently, CEO Jensen Huang (Nvidia) has argueds that the Metaverse will be much bigger than the physical world. Many leading tech companies have already taken steps to take place oncapitalize on the Metaverse trend and consumer brands are also developing plans for the Metaverse platforms (Kim, 2021). The Metaverse can be defined as “a post-reality universe, a perpetual and persistent multiuser environment merging physical reality with digital virtuality” (Mystakidis, 2022, p.486). The Metaverse is expected to reshape how businesses and consumers interact with products, services, and each other. Moreover, cCompanies will enrich the consumer experience, introduce and market physical and digital products and services, and support Metaverse payments and finance (PWC, nd.). 	Comment by Author: Which announcement? I'm not sure what you mean here.	Comment by Author: Do you mean "offer richer customer experiences"?
These cCurrent opportunities and future prospects of Metaverse can lead firms to develop activities and strategies infor the Metaverseis platform. We analyze the impact of SEC disclosures that relate to mrelated to the Metaverse on investors’ reactions. In terms of the Metaverse disclosures market reaction, tTo our knowledge, there is no prior research on the market reaction to Metaverse disclosures, and we present here a first attempt to gauge measure the effect of metaverse disclosures on stock returns. However, there is a stream body of research exploring the stock market reaction to blockchain and/or Bitcoin- related disclosures, which can be linked to our research idea. Blockchain is considered one of the most important technological revolutions, and several studies explore how its adoption can may influence the financial markets. Currently, the new hype and prospects are onadoption of the Metaverse has created new hype and prospectsadoption., The Metaversewhich is considered as a natural playground for even morefurther exploiting the advantages and opportunities of digital coins and cryptocurrencies.	Comment by Author: Please settle on either "investors' reaction" or "investor reaction" or "market reaction" (I think that "market reaction" is what you are actually measuring.)	Comment by Author: A qualifying phrase is needed here: "... of the last decade" or "... of the last century" or "... ever"?
Cheng et al. (2019) consider the relationship between listed firms’ initial 8-K disclosures includingconcerning Blockchain-related technologies and investors’ responses. TheFirms with activities that firms present in those disclosures are categorized as eitherinto two as “sSpeculative” (companies providing vague future plans for Blockchain) or “eExisting” (companies having a clear plan for Blockchain implementation). There is a 7.5% positive abnormal return for sSpeculative firms disclosures, while it is close to zero for eExisting disclosuresfirms. These positive reactions are reversed within 30 days, implying the overreaction of investors to the Speculative disclosures. A fFurther analysis shows that the market reactions to announcements are are positive when Bitcoin prices are higher, and the effect disappears in the down-market periods. 	Comment by Author: "Following" or "attributable to"?	Comment by Author: Do you mean "when prices are lower" or "during market downturns"?
Cahill et al. (2020) explored the market response to blockchain-related announcements by using an international sample of 713 companies between 2016 and 2018. The Aaverage abnormal returns on the day of the announcement is 5.3%, with a significantly higher return for smaller smaller-size firms and U.S. firms. There is an increase in cumulative abnormal returns in the pre-announcement period, while the post-announcement window [2, 20] shows a significant and negative CAR. 
Li et al. (2022) analyze the short-term and long-term performance of companies engaging in blockchain- related businesses in China during the 2013-2018 period. In the short termrun, involvement in the blockchain industry decreases stock returns and financial performance. However, there is no statistically significant difference for in the case of volatility of stock returns. In the long run, entering the blockchain industry causes a decline in the stock returns, ROA, and volatility. 	Comment by Author: Is causation really implied here? (Or should it be "is associated with"?)
Yen and Wang (2021) collect 181 blockchain and cryptocurrency disclosures in 10-K filings for the period from 2014 to 2018. It is shown that these disclosures are value relevant. However, a further analysis documents that only blockchain- related disclosures create value while cryptocurrency- related disclosures are not associated with firm value. In terms of the topics or themes of the disclosures, only disclosures mentioning the topics of blockchain technology solutions and risk factors lead to a positive value relevance. Disclosure on the topic of bitcoin transactions has negative value relevance. 	Comment by Author: Do you mean "abnormal returns" or "changes in firm value"?
Autore et al. (2021) constructed a sample of 249 firms mentioned in the articles with on blockchain technology investment. There is around a 13% positive stock price reaction to the first announcement concerningof investment in blockchain technology.  This reaction is reversed within the next three months. However, the credibility of this these investments matters for market value. Blockchain investments which that are at an advanced stage or are mentioned in the subsequent financial statements are related associated with higher initial reactions andwith no or little or no reversal. This implies that investors consider credible investment as a value- enhancing decision. 	Comment by Author: I think that this is what you mean: please confirm.
Recently, Klöckner et al. (2022) collected 175 announcements from 100 unique firms in 15 countries to analyze how blockchain initiatives in operations and supply chain management affect the market value of the firm. There is no stock market reaction two days before and after the announcement. The oOnly statistically significant positive abnormal return is on the day of the announcement. The announcement of Blockchain applications used to trace physical objects or to store sensitive data causes a decrease in abnormal returns. Firms that are more productive have a higher abnormal return while firms with higher levels of innovations and market-to-book ratios exhibit lower abnormal returns. 	Comment by Author: What does "unique" mean here? Is it necessary?
Another strand inof the literature explores how company names changes related to Blockchain, and Bitcoin related names changes affect firm performance. Jain and Jain (2019) document that firms that changed their name to include the word ‘‘ “Blockchain”’’ or ‘‘“Bitcoin”’ experienced a positive abnormal return for two months. The positive abnormal returns become negative 5 months after the name change. Akyildirim et al. (2020) show that adding words related to “blockchain” orand “cryptocurrency” related words in the corporate name decreases the short-term profitability while crypto-related name changes lead to pricing premiums which that persist for up to six months. The name changes increase the volatility making the companies much riskier.	Comment by Author: Do you mean the company's profitability (unlikely)? Or abnormal returns (more likely)?
Moreover, as above, please make sure that you really intend to imply causality here. If not, please change "decreases" to something like "is associated with a decrease"	Comment by Author: Do you mean "share price volatility"? ("the volatility of returns"?)	Comment by Author: I think you mean "making investing in the companies much riskier"
To summarize, while the works reviewed above reviews works focused entirely on Blockchain, Bitcoin and cryptocurrencies, we contribute with by exploring a new but related avenue. - We present a first attempt toof testing investors’ response to the new proposed Metaverse technology and by testing howwhether such related disclosures are priced in the short term-run andor whether these associated changes in share price are likely to follow a hype orlead to a longer-term a trend. To the best of our knowledge, there is no prior research on this topic, and we present here a first attempt to gauge measure the effect of Metaverse-related disclosures on stock returns.	Comment by Author: This is unneccessary and unnecessarily complicated (who is proposing it? is it really new?, etc.). Please consider deleting it.

3. Sample Construction, Data Sources
We extract all disclosures containing the word “Metaverse” that were submitted to the SEC between January 01, 2014, and- January 26, 2022. Even though the term Metaverse has evolved during 2021, we begin searcheding for disclosures starting in 2014 to remove any doubt risk of losing any potential formerignoring previous disclosures. This procedure yielded 382 results, from 2021 and 2022 only. 
Understandably, mentioning the word “Metaverse” in a disclosure does not necessarily means that it is a Metaverse- related disclosure per se. To enter verify our sample ofas a “Metaverse-” related disclosures, we manually checked and read each result, and verifyconfirming that each disclosure meteting two main general conditionscriteria: 1) It is a public firm disclosure so a stock price response can be either measured; 2) It discloses intentions or plans for adopting Metaverse, or alternatively, it reveals actual participation in the Metaverse platform. Any observation sample having containing only a general indication mention of the word Metaverse wasis excluded from the sample. The two conditions above led to the removal of 268 observations. Next, we removed 29 duplicate or parallel disclosures within a short rangethe span of 5 days, and finally also excluded 8 OTC stocks, leaving us with 77 disclosures from 51 firms. The dDetailed screening procedure is presentedappears in Appendix A leaving us with 77 disclosures from 51 firms. 	Comment by Author: Do you mean a "disclosure by a publicly-listed company"?
It iIs worth mentioning that in the subsequent analyses, we also adjusted our total sample into several groups: All Sample (the totalall observations that meet the main two conditions),. All sample excluding financials (allthe total observations that meet the main two conditions, and excluding cases where a financial report was releaseds, along with Metaverse mentioning), and finally All sample excluding financials and Multi (allthe total observations that meet the main two conditions, excluding cases where a financial report was releasesd, along with Metaverse mentioning and excluding multiple announcements about Metaverse plans by the same firms which announced on several occasions about their Metaverse plans). Notably, we a priori kept only the first disclosure in cases where a certain firm releases several disclosures in a relatively short period of 5 days. 	Comment by Author: Please be consistent with the capitalization of this phrase: it is sometimes capitalized, sometimes not.	Comment by Author: Do you mean "cases where the Metaverse was mentioned as part of a financial report"?	Comment by Author: Please be consistent with this term: it is sometimes also referred to as " All sample excluding financials and Multiplicity," sometimes capitalized and sometimes not.	Comment by Author: As in the comment above.	Comment by Author: It is not clear whether this refers to the entire sample or only to All sample excluding financials and Multi.	Comment by Author: I don't think this is necessary: consider deleting it.
In line with Cahill et al. (2020) and Cheng et al. (2019), we also categorized SEC disclosures into “sSpeculative” and “eExisting” disclosures. Speculative disclosures are ones that fall under vague declarations describing future possible opportunities or firms’ plans about developing certain technologies, or general statements of intentions. Existing disclosures are de facto new partnerships or investments in firms with Metaverse platforms, mergers, acquisitions, launching new initiatives or applications, enhancing, or adding features to existing platforms. Finally, for each firm, we extracted the required daily stock prices from the Yahoo Ffinance website.[footnoteRef:3]	Comment by Author: This seems to be an unnecessary repetition of the explanation given in the Introduction (just under Figure 1), although this one gives more detail. Please consider whether this paragraph should be combined into the relevant paragraph of the Introduction.  [3:  https://finance.yahoo.com/] 

Panel A in Table 1 describes shows the types of disclosures that compose the sample, while Panel B displays the classification into “sSpeculative” and “eExisting”. As can be seen from Table 1 the majority of disclosures are 8-K and 6-K filings, which comprisensists nearly 84.4% of our sample. In addition, 62 disclosures are classified as sSpeculative, while there are 24 eExisting disclosures.

-Insert Table 1 here- 

Panel A in Table 2 displays a general descriptive analysis for of the firms includedparticipating in the sample. The average firm has a total aAssets (thousands of US$) of 11,200,383 (thousand US$) and a market capitalization of 79,634,616 (thousands of US$). The Aaverage (mMedian) sShare price is $38.12$ ($6.62$) and the average (mMedian) for financial leverage is 2.21 (0.66). The sStandard deviation of the examined variables and a comparison of mMedian and mMean values hints suggest that the sample is consisted of a wide variety of firms.	Comment by Author: As above, please be consistent with the use of USD/US$/$, etc.
Finally, Panel B in Table 2 shows that the majority of firms in the sample’ headquarters (55%) are headquartered located in the U.S. and 18% are in China., Mand most firms (nearly 70%) are in the technology or communication serviced sectors companies.

-Insert Table 2 here- 

4. Methodology
The paper uses the event-study methodology to analyze stocks performance around the announcement day (Cahill et al. 2020; Cheng et al. 2019). To determine the event date (t=0), we compare the filling date when the announcement was submitted to the SEC and the date thatwhich appears on the announcementform itself. In cases where the date on the form is earlier and an identical pPress rRelease is published on the company’'s website on that date, the earlier date is set used for the day of the event date, as this is the exact date at whenich the information became public. Otherwise, the filing date is used as the event date. For each company, we calculated the natural logarithm of returns and estimated aAbnormal rReturn (for firm i on day t by extracting the residuals from the market model, as described in Eq. (1) below:  
                                                              	                 	                          (1)
where  is the log daily return of the firm stock i on day t,  is the log daily return of the S&P 500 index for day t,  and  are regression estimates for the parameters using data from 252 historical trading days ending 30 days before the event date. For each firm, we aggregated the abnormal returns for selected time windows [T1,T2] around the event to obtain the cumulative abnormal return () as described in Eq. (2) below:

        			   	  (2)

The cumulative average abnormal return () is calculated for all firms as follows:

                     	                          (3)

To obtain a significance test, we employed the following:	Comment by Author: Do you mean the test statistic for a t-test of significance (i.e. t-value)?

		  (4)

where  is estimated as follows:	

             	  (5)

As an alternative model, we also used the market adjusted model where we set the value of estimates values to  = 0 and  = 1, in Eq. (1) above.

5. Empirical Findings
We begin the discussion of our main results withby an inspection of the CAAR as described in Figure 2 by the market model. The upper figure (2a) depicts the evolution of CAAR for three samples: All Sample, All Sample excluding Financials (excluding cases in which the firm disclosed Metaverse as part of the ordinary 10-K or 10-Q reports), and All Sample excluding Financials and Multiplicity - which basically also restricts the sample to a single disclosure for each participating firm and avoids firms included in the sample more than once. As can be seen from this figure, the different definitions of the sample did not alter the results substantially. There is empirical evidence for a positive response surrounding the Metaverse announcementdisclosures dDay. Thise positive trend effect spills overs into the days following the announcement, but all positive abnormal returns are completely reversed within 30 days following the announcement. 	Comment by Author: This is similar (and yet not identical) to the definition given in section 3. Sample Construction, Data Sources ("observations that meet the main two conditions, and excluding cases where a financial report was released, along with Metaverse mentioning"). Please consider combining the two in the relevent paragraph of section 3 (and deleting this (superfluous) definition.	Comment by Author: As in the comment above, consider incorporating this definition into the relevant paragraph in section 3.	Comment by Author: Maybe "effect on returns" or "effect on share price" would be clearer.

-Insert Figure 2 here- 

The bottom figure (2b) describes the evolution of abnormal returns when we distinguished between sSpeculative and eExisting disclosures. As in our preliminary results, the general picture remains similar. For both types of disclosures, the market responds to Metaverse-related accommodates such announcements with positive abnormal returns,trend but a reversal is completed in the 30 days following the announcementdisclosures. Notably, the market response seems to favor eExisting disclosures overcompared with sSpeculative ones. For existing disclosures, Nnearly 7% of abnormal returns are obtained on the days of the announcement and the day following it, compared with 2% for sSpeculative disclosures. In addition, even though that all returns are completely reversed within 30 days after the announcement, it that thise reversal is achieved faster for sSpeculative disclosures. Looking at Figure 2b, reversal is completeentirely achieved approximately 7 days afterfollowing speculative the disclosures, whereas for eExisting disclosures it takesis only after 19 days.	Comment by Author: weeDo you mean "The overall general picture remains the same as in the general case above"?
Table 3 presents the cumulative average abnormal return (CAAR) for selected time windows around the event date, using several sample definitions. We useand two different models which we use to compute abnormal returns. Panel A reports the CAAR findings based on the market model, and Panel B presents the results using the market- adjusted model.
 While the abnormal return before the announcement day is insignificant, there is a positive significant CAAR for the period includingin the announcement day and the following day: after. thee.g.  [0,1] time window. The entire sample yieldsed a CAAR of 2.5% (t=2.12%). Existing e disclosures yielded a positive significant CAAR of 6.98% (t = 3.26) whereas sSpeculative disclosures yieldearn aonly limited CAAR of only 0.94% (t=0.67), which is insignificant. 	Comment by Author: It would be helpful to indicate your criterion for significance in the body of the text (??% or t=??).
These interesting results may imply that cautious of investors are cautious andwho prefer to avoid vague statements about future plans inand favor of actual progress onin Metaverse-related initiatives. 

-Insert Table 3 here- 

As can be seen from the table, the results remained similar under different definitions of the sample:, i.e.,  whether we use the broad definition of All Sample, or either the reduced sample size ofcontaining All Sample excluding Financials orand All Sample excluding Financials and Multiplicity. 
For the All Sample excluding Financials there is a positive CAAR of 2.91% (t=1.85), and for All Sample excluding Financials and Multiplicity, the CAAR rises to 4% (t = 2.18). Finally, when we excluded stocks with prices lower than $1$ are included in the time window [-30,30], CAAR is 2.9% (t = 2.27). 	Comment by Author: "4.00%"? (Best to keep the same number of decimal places.)	Comment by Author: As above, please be consistent with the use of USD/US$/$, etc.	Comment by Author: "2.90%"? (Again, please keep to two decimal places.)



5.1 Robustness Tests and Further Examination
Motivated to check our results the robustness of our results, we also calculated CAAR according to the Fama- French three -factors  mModel (Fama and French 1993). CAAR results are summarized in Table 4. 

-Insert Table 4 here- 

As can be seen from this table, the results are essentially similar to those obtained by from both the market model, and the market-adjusted mModel. For the entire sample, CAAR is insignificant prior to the Metaverse-related disclosure, then turns significantly positive (2.74%, t=2.32) on the day of the disclosure and the day following it [0,1]. Returns areEventually, completely reversed in the post- disclosure period, returns are completely reversed with significant negative CAAR of -3.61% and -6.19% for the [2,13] and [2,20] post windows days, respectively.	Comment by Author: Please be consistent with this term: either "market adjusted model" or "market-adjusted model"
We again document a clearly different response Regarding for eExisting disclosures compared with sSpeculative disclosures, we again document a clear different response. While eExisting disclosures earn yield a positive and significant CAAR of 6.79% (t = 3.14), sSpeculative disclosures are associated with an insignificant positive CAAR of 1.37% (t = 0.97). These results again underscore the possibility that the market response to is much more conservative whenannouncements about vague Metaverse-related intentions is more conservativeare unclear, as opposed to than for announcements about actual activity in the Metaverse, which areis followed by a positive significant positive response.

4. Conclusions
This study presents a first attempt atof examining investors’ response to firms’ Metaverse-related disclosures. Using an event study methodology, we documented a significant positive abnormal return ranging from 2.5% to 3.11%, at for the two-day period including the announcement day and the day after. However, this positive response is completely reversed within the following 30 days. These results hold when using different statistical models for the measurement of abnormal return, including: the market model, the market adjusted model, and the Fama-French three3-factors model. 	Comment by Author: As above, maybe "the market's" would be a more accurate term here.	Comment by Author: "2.50%"? (Again, please be consistent about the number of decimal places shown.) 
The documented reversal in abnormal returns hintssuggests that investors’ response is more likely to be a behavioral hype. Splitting disclosures into “eExisting” and “sSpeculative” ones, show that reversal is achieved complete within the following 30 days. However, “eExisting” disclosures earn higher abnormal returns thancompared with sSpeculative releases, suggesting that, even in the wake of the Metaverse trend, investors tend to treat speculative releases more cautiously. 
	Comment by Author: A clearer term would be better here: do you mean something like "a short-term behavioral response to the hype surrounding the Metaverse concept"?	Comment by Author: Is this really what it shows? (I'm not sure of the logic of this statement.) Do you mean that "reversal is complete within the following 30 days for both existing and speculative disclosures"?
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Figure 1. Google trends data for “Metaverse” search globally







Figure 2a. Cumulative abnormal returns [-7, 30]


Figure 2b. Cumulative abnormal returns [-7, 30]

Notes: this Figure depicts the development of the CAAR from 7 days before the event up to 30 days after it, as estimated by the market model.




Table 1: Sample disclosures characteristics
Panel A lists the prevalence of observations sorted by the forms type of the disclosures, while Panel B presents the frequency of sSpeculative and eExisting disclosures. Year 2022 refers only to January 2022, as our construction of the sample begaun at the end of January ,2022.

	Panel A: Disclosure Form Type
	2021
	2022

	6-K (Current report) EX-99.1
	23
	5

	8-K (Current report) EX-99.1
	29
	8

	S-1 (Registration statement)
	
	1

	425 (Prospectus/communication re business combination)
	4
	

	10-K (Annual report)
	1
	

	F-1/A (Registration statement)
	1
	

	10-Q (Quarterly report)
	3
	1

	PRE 14A (Proxy statement (preliminary.)
	1
	

	Total
	62
	15




	 Panel B: Disclosure Characteristics
	2021
	2022

	Speculative disclosures 
	45
	8

	Existing disclosures 
	17
	7

	
	
	

	Total observations
	62
	15






Table 2: Descriptive Statistics

Panel A: Firm Statistics
	 
	Mean
	Median
	Std. Dev

	Total Assets (thousands of US $)
	11,200,383
	75,105
	50,889,527

	Market Capitalization (thousands of US $)
	79,634,616
	241,787
	368,085,989

	Share Price at t=-30
	38.12
	6.62
	81.65

	Firm Sales Growth
	20.20%
	1.67%
	91.42%

	Book to Market
	1.92
	0.33
	4.45

	Leverage
	2.21
	0.66
	2.90



Panel B: Headquarters and Sector segmentation
	Headquarters
	 
	 
	Sector
	 

	United States
	28
	
	Technology
	23

	China
	9
	
	Communication services
	13

	Hong Kong
	5
	
	Financial Service
	9

	Canada
	2
	
	Consumer cyclical
	2

	Cayman Islands
	1
	
	Consumer Defensive
	2

	Luxembourg
	1
	
	Industrials
	1

	Malta
	1
	
	Real Estate
	1

	South Korea
	1
	
	
	 

	Switzerland
	1
	
	
	 

	United Arab Emirates
	1
	
	
	 

	United Kingdom
	1
	 
	 
	 



Notes: Panel A describes general descriptive statistics for the firms participating in the sample. Total assets are taken from the most recent year before the announcement. Following Cahill et al. (2020), Market capitalization is calculated as the number of shares from the most recent quarter prior to the announcement, multiplied by the share price one month prior to the announcement. Following Klöckner et al. (2022), we calculate firm growth as the annual percentage change in total sales in the fiscal year prior to the announcement. Book-to-market Ratio is the book value per share to the stock closing price at the announcement date, and firm leverage ratio is the ratio of total debt to total equity in the fiscal year prior to the announcement.



Table 3: Market Response to Initial Metaverse Disclosures
	Panel A: CAAR
Market Model 
	[-7,-1]
	[-3,-1]
	[0,1]
	[2,8]
	[2,13]
	[2,20]

	All sample
	0.77% 
(0.41)
	0.33%
(0.32)
	2.50% 
(2.12**)
	-3.58%
(-2.46**)
	-5.90%
(-3.00***)
	-9.13%
(-4.15***)

	N
	77
	77
	77
	77
	77
	77

	Speculative
	0.84%
(0.46)
	1.14%
(0.84)
	0.94%
(0.67)
	-3.9%
(-2.15**)
	-6.19%
(-2.47**)
	-9.85%
(-3.43***)

	N
	53
	53
	53
	53
	53
	53

	Existing
	0.26%
(0.06)
	-1.86%
(-1.24)
	6.98%
(3.26***)
	-4.49%
(-1.75*)
	-7.36%
(-2.52**)
	-8.65%
(-2.81***)

	N
	24
	24
	24
	24
	24
	24

	All-financials
	1.93%
(0.71)
	-0.08%
(-0.06)
	2.91%
(1.85*)
	-4%
(-2.23**)
	-6.12%
(-2.74*|**)
	-9.83%
(-3.76***)

	N
	45
	45
	45
	45
	45
	45

	All-financials-multiplicity
	1.57%
(0.44)
	-1.65%
(-1.29)
	4.00%
(2.18**)
	-3.75%
(-1.85*)
	-6.12%
(-2.41**)
	-8.97%
(-3.85***)

	N
	29
	29
	29
	29
	29
	29

	All-P<1$ 
	1.37%
(0.71)
	0.41%
(0.38)
	2.9%
(2.27**)
	-3.27%
(-2.03**)
	-5.40%
(-2.53**)
	-9.61%
(-4.18***)

	N
	68
	68
	68
	68
	68
	68



	Panel B: CAAR
Market Adjusted Model 
	[-7,-1]
	[-3,-1]
	[0,1]
	[2,8]
	[2,13]
	[2,20]

	All sample
	3.2% 
(1.71*)
	1.32%
(1.25)
	3.11%
(2.64***)
	-1.28%
(-0.87)
	-1.75%
(-0.87)
	-2.74%
(-1.28)

	N
	77
	77
	77
	77
	77
	77

	Speculative
	3.27%
(1.83*)
	2.12%
(1.56)
	1.48%
(1.06)
	-1.66%
(-0.93)
	-2.3%
(-0.94)
	-3.71%
(-1.36)

	N
	53
	53
	53
	53
	53
	53

	Existing
	2.59%
(0.57)
	-0.91%
(-0.56)
	7.72%
(3.63***)
	-2.19%
(-0.82)
	-2.89%
(-0.86)
	-2.15%
(-0.68)

	N
	24
	24
	24
	24
	24
	24

	All-financials
	4.23%
(1.6)
	0.74%
(0.55)
	3.6%
(2.29**)
	-1.52%
(-0.84)
	-1.54%
(-0.64)
	-2.87%
(-1.11)

	N
	45
	45
	45
	45
	45
	45

	All-financials-multiplicity
	3.74%
(1.06)
	-0.88%
(-0.65)
	4.89%
(2.68**)
	-1.26%
(-0.59)
	-1.73%
(-0.58)
	-2.33%
(-0.88)

	N
	29
	29
	29
	29
	29
	29

	All-P<1$ 
	4.11%
(2.19**)
	1.56%
(1.43)
	3.56%
(2.77***)
	-0.7%
(-0.43)
	-0.82%
(-0.38)
	-2.46%
(-1.11)

	N
	68
	68
	68
	68
	68
	68


[bookmark: _Hlk99556538]
Notes: This table presents CAAR for selected time windows around the event. t-test are in parenthesis. ***, **, and * denote significance for 1%, 5%, and 10%, respectively, using two-tailed tests.




Table 4: Cumulative Average Abnormal Returns – Fama French 3-Factors Model
	CAAR
FF3 factors Model 
	[-7,-1]
	[-3,-1]
	[0,1]
	[2,8]
	[2,13]
	[2,20]

	All sample
	1.27%
(0.7)
	0.54%
(0.54)
	2.74%
(2.32**)
	-2.1%
(-1.49)
	-3.61%
(-1.9*)
	-6.19%
(-3.09***)

	N
	77
	77
	77
	77
	77
	77

	Speculative
	1.27%
(0.73)
	1.58%
(1.25)
	1.37%
(0.97)
	-2.2%
(-1.27)
	-3.93%
(-1.72*)
	-6.45%
(-2.53**)

	N
	53
	53
	 53
	53
	53
	53

	Existing
	0.94%
(0.21)
	-2.07%
(-1.38)
	6.79%
(3.14***)
	-3.39%
(-1.33)
	-5.48%
(-1.7*)
	-7.48%
(-2.5**)

	N
	24
	24
	24
	24
	24
	24

	All-financials
	3.04%
(1.14)
	0.3%
(0.22)
	2.84%
(1.81*)
	-2.52%
(-1.43)
	-3.88%
(-1.7*)
	-7.18%
(-2.87***)

	N
	45
	45
	45
	45
	45
	45

	All-financials-multiplicity
	2.69%
(0.76)
	-1.67%
(-1.37)
	3.76%
(2.06***)
	 -2.44%
(-1.2)
	-3.39%
(-1.25)
	-6.3%
(-2.66**)

	N
	29
	29
	29
	29
	29
	29

	All-P<1$ 
	1.67%
(0.9)
	0.66%
(0.64)
	3.26%
(2.56***)
	-1.47%
(-0.96)
	-2.99%
(-1.45)
	-6.53%
(-3.09***)

	N
	68
	68
	68
	68
	68
	68



Notes: This table presents CAAR for selected time windows around the event. t-test are in parentheseis. ***, **, and * denote significance for 1%, 5%, and 10%, respectively, using two-tailed tests.	Comment by Author: "t-test values" or "t-test statistics"?


Appendix A. Sample Construction 
	Total Disclosures
	382

	 Excluding the two main conditions criteria:
	 

	10-12B (Registration statement) EX-99.1
	2

	10-K (Annual report)
	2

	10-Q (Quarterly report)
	5

	13F-HR (Institutional investment manager holdings report) INFORMATION TABLE
	19

	253G2
	1

	1-A (Offering statement)
	5

	1-A POS (Post-qualification amendment) EX1A-13 TST WTRS
	13

	1-U (Current report)
	3

	20-F (Annual report - foreign issuer)
	5

	424B2 (Prospectus)
	7

	424B4 (Prospectus)
	3

	425 (Prospectus/communication re business combination) (TRUSTS)
	18

	485APOS (Prospectus materials) (TRUSTS
	64

	485BXT (TRUSTS)
	3

	497 (Prospectus)
	5

	6-K (Current report) EX-99
	4

	8-A12B (Registration statement)
	3

	8-K (Current report)
	14

	C (Offering statement) EX-99
	10

	CERT
	3

	CORRESP (Correspondence)
	2

	D (Notice of sales of unregistered securities)
	13

	D/A (Notice of sales of unregistered securities)
	3

	DEFA14A (Proxy materials)
	7

	DOS PART II AND III
	3

	DRS (Draft registration statement)
	10

	F-1 (Registration statement) (TRUSTS)
	10

	N-CSR (Annual shareholder report) (Trusts)
	9

	NPORT-P (Trusts)
	6

	N-PX (Annual proxy voting report)
	1

	S-1 (Registration statement)
	15

	Total 
	268

	Excluding Duplicate disclosures
	29

	Excluding OTC Stocks
	8

	 
	 

	Final Sample
	77



Notes: To construct the final sample, we utilized the following screening procedure. First, we excluded search results of firms which that do not meet our two main conditions detailed in Section 3. i.e., disclosures for firms which that are not traded yet (e.g., registration statements and draft registration statements) and having just a general indication of the word Metaverse. Second, duplicate or parallel disclosures are removed within a range of 5 days, focusing on the first disclosure. Third, we excluded disclosures of OTC stocks. The procedure leaves us with 77 disclosures from 51 firms. 
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