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Cryptocurrency in the Aftermath: Unveiling the Impact of the SVB Collapse

In this paper, we explore the aftermath of the Silicon Valley Bank (SVB) collapse, with a particular focus on its impact on crypto markets. We conduct a multi-dimensional investigation, which includes a factual summary, analysis of user sentiment, and examination of market performance. Based on such efforts, we uncover a somewhat counterintuitive finding: the SVB collapse did not lead to the destruction of cryptocurrencies; instead, they displayed resilience.

INTRODUCTION

Silicon Valley Bank (SVB) met an unprecedented downfall in early 2023 owing to a severe bank run, ranking as the third-largest bank failure in the history of the U.S. since the 2007-2008 financial crisis. The far-reaching consequences have not spared the crypto markets. Comprehending the impact on such an emerging asset class becomes imperative. We retrace the entire story and dive into this crucial yet overlooked interplay. SVB's sudden collapse [START_REF] Natasha | Silicon Valley Bank: Here's a timeline of the bank's failure[END_REF][START_REF] Vivian | 10 days that have roiled markets: A timeline of the banking chaos[END_REF]. On March 8, SVB reported a big loss of $1.8 billion due to falling bond values caused by aggressive interest rate hikes. SVB planned to raise $2 billion to stabilize its finances. On March 9, SVB's stock price plummeted by 60%, causing worries about its financial health. Depositors, mainly venture capital firms and tech startups, started withdrawing funds, including the Founders Fund, led by Peter Thiel. On March 10, SVB faced a crisis as funds were withdrawn rapidly, making it almost collapse due to cash shortages. The Federal Deposit Insurance Corporation (FDIC) stepped in to protect depositors, ensuring up to $250,000 per account, even though some had more than that. On March 11, influential investors and tech leaders criticized the government for not doing more to help beyond the $250,000 deposit guarantee. Billionaire Bill Ackman voiced his concerns on Twitter. On March 12, Signature Bank in New York shut down due to fears of a bank run, especially among risky asset holders. In response, the FDIC, Treasury Department, and Federal Reserve assured depositors of both SVB and Signature Bank that their funds, even exceeding $250,000, would be safe. On March 13, President Biden tried to reassure the public about the crisis's impact on the financial system, but many bank stocks dropped significantly. First Republic Bank fell 65%, and Charles Schwab, a major U.S. bank, dropped 11%. On March 14, The Federal Reserve Board announced a review of SVB's oversight due to its collapse. Additionally, investigations by the Justice Department and the Securities and Exchange Commission (SEC) into SVB's fall were reported by The Wall Street Journal. Ripple effect & banking crisis. SVB provided banking services and credit to thousands of startup companies. However, the collapse has triggered a chain reaction of adverse consequences [START_REF] René | banking crisis: First Republic Bank's failure; Silicon Valley Bank's collapse and a timeline of the financial fallout that followed[END_REF], including debt defaults and significant losses in depositor assets. These repercussions rippled across various sectors. Among the most severely affected were startups, constituting a substantial portion of SVB's client base. The collapse thrust them into a liquidity crisis, curtailing their access to essential capital. It not only imperiled the day-to-day operations but also sent shockwaves throughout the wider venture capital ecosystem. Beyond startups, the banking industry faced a multifaceted set of challenges (cf. Tab.1), including the potential for collapses or mergers and acquisitions, ranging from regional institutions (e.g., Silvergate, Signature) to traditional banks (e.g., First Republic, Credit Suisse). While the specific drivers might exhibit differences, SVB's collapse acted at least as a catalyst. Moreover, the reverberations extended into broader financial markets. They eroded market confidence and raised the specter of a financial crisis on the horizon. the Federal Reserve implemented emergency measures (as previously mentioned) to provide support to banks facing short-term liquidity challenges and prevent bank runs akin to the crises witnessed at SVB and Signature. The debate emerged whether SVB's collapse would be confined to a contagion within the banking system or evolve into a systemic risk affecting the broader financial system. Over several months (from March to September), intuitive observations indicated a gradual stabilization of the banking system, with the initial impact diminishing. A perspective outlined in [START_REF]SVB failure spells contagion but not systemic risk[END_REF] suggested that SVB's failure contributed to contagion but did not pose a systemic risk. However, it is important to note that while competitive banks managed to recover their losses, the plight of customers who deposited significant sums in the failed banks has been overlooked. In this context, our focus shifts to crypto-companies, a substantial portion of SVB's depositors. In quest of attention towards cryptoassets. Analogous to conventional public banks that hold fiat currencies as the foundation of entire economies, the crypto/Web3 space relies on stablecoins as a parallel anchor, symbolizing a mirrored iteration of fiat money. These stablecoins, such as USDT, are designed to maintain a fixed exchange rate with their fiat counterparts, like the USD, at a 1:1 ratio. Crypto companies operating in this space often securitize real-world assets (RWA) and issue on-chain tokens, facilitating their circulation within the blockchain ecosystem. Notably, these RWA assets have commonly been deposited with SVB. Based on available resources [START_REF] Coghlan | Celsius and Paxos disclose funds in Signature bank. Cointelegraph[END_REF][START_REF] André | Silicon Valley Bank contagion: Crypto companies affected include BlockFi, Circle, Avalanche, Ripple. Decrypt News[END_REF][START_REF] Anthony | Circle, Paxos: Here are the major firms with funds tied up in SVB and Signature bank[END_REF], SVB's client roster includes several prominent crypto industry players, including Ripple (with deposits of approximately $1b), BlockFi ($227m), Circle ($3.3b), Pantera ($560m), Avalanche ($1.6m), Roku ($487m), Roblox ($150m), Ginkgo Bioworks Holdings ($74m), iRhythm Technologies ($54.5m), Rocket Lab ($38m), Lend-ingClub ($21m), Yuga Labs (in limited capacity), Proof (to some extent), Nova Labs (to some extent), and Dapper Labs (to a minimal extent). Concurrently, Signature Bank's clientele includes Coinbase ($240m), Celsius, and Paxos ($260m). While these institutions do not represent the entirety of the crypto market, the potential erosion of reserves within any crypto project holds significant implications.

Furthermore, the absence of comprehensive research has fueled debates within communities. Advocates contend that the SVB crisis underscores the essential nature of decentralized and transparent financial systems exemplified by blockchain technology. However, critics highlight the immediate ripple effects experienced within the crypto realm, particularly the temporary de-pegging of the stablecoin USDC, as compelling evidence that crypto assets are not immune to systemic financial risks. This episode has also catalyzed intensified regulatory scrutiny, accompanied by allegations that the crypto sector is unjustly blamed for broader systemic failures within the financial system. Amidst this intricate landscape, the pressing need for decent research into the impact of the SVB collapse on cryptocurrencies becomes increasingly evident. This motivates our exploration of this critical subject matter.

Our efforts (Sec.2). We advance the exploration as follows.

① We dive into SVB and the cause of its collapse (Sec.3). Despite SVB's successful 40-year track record of development, the collapse is not entirely surprising. The root reasons can be attributed to a sequence of high-risk financial decisions, both external and internal in nature (Sec. 3.3). In response to the liquidity injections and interest rate reductions initiated by the FED during COVID-19, SVB witnessed a nearly threefold surge in its deposits. However, to maximize returns, the bank made significant investments in long-term, fixed-rate government bonds and mortgage-backed securities. As the FED conducted an aggressive interest rate hike in late 2021, SVB's vulnerability to these rate increases became increasingly apparent. Owing to its imbalanced portfolio, a wave of withdrawals by its depositors ensued, resulting in substantial unrealized losses that had to be realized.

② We dissect components in the crypto space and present their interconnections with traditional finances (Sec.4). Specifically, our investigation covers three main aspects: (i) differentiating cryptoassets from traditional banks based on their features, namely, intermediaries, regulation, and reserve credit (Sec.4.1); (ii) classifying cryptoassets by their nature and usage, which includes platform tokens, X-20 tokens, stablecoins, and derivatives (Sec.4.2); and (iii) examining the technical underpinnings, with a particular focus on understanding the decoupled blockchain layers (Sec.4.3).

③

We undertake an extensive empirical study (Sec.2&Sec.5), to comprehensively explore the relationship between cryptoassets and the SVB collapse event. Our investigation encompasses multiple dimensions, including: (i) analyzing the price trends of nine prominent cryptoassets (Sec.5.1); (ii) evaluating sentiment trends through the study of tweets (Sec.5.2&Sec.5.3); and (iii) examining market behaviors using a series of technical indicators (Sec.5.4).

④ We offer comprehensive factual explorations (Sec.6) of significant events in crypto history, including major advancements (Sec.6.1) and human-based failures (Sec.6.2). Additionally, we engage in thoughtful discussions regarding the impact of the collapse (Sec.7), provide summaries of user perceptions(Sec.8), and point out potential new challenges (Sec.9). To enhance understanding, we also furnish supplementary knowledge on both traditional financial systems (a.k.a., centralized finance or CeFi) and decentralized finance (DeFi) in Appendix A&B.

♠ Our findings. Through our investigation, we uncover a series of undiscovered facts that highlight the impact of the SVB collapse on the crypto markets. Some of the key findings include:

✑ Root cause recap. The downfall of SVB can be attributed to a combination of external and internal factors. Externally, the macroeconomic environment was influenced by the impact of COVID-19 and consecutive rate hikes by the Federal Reserve, which altered market expectations negatively (Observation-3.➌). Internally, SVB's reliance on a singular asset management strategy (Observation-3.➋), primarily centered on long-term fixed bonds, led to a lack of flexibility and liquidity. Additionally, the skewed portfolio, heavily weighted toward high-tech startups with unstable profits, exacerbated the downward spiral (Observation-3.➍).

✑ Correlation patterns. We observe explicit correlation patterns with a high level of coherence: (i) among different cryptocurrencies within the same type (Observation-5.➊&5.➋), (ii) between user sentiment and asset prices (Fig. 5), (iii) between asset market performance and macroeconomic trends in traditional finance (Observation-5.➏). Additionally, we anticipate an imminent convergence of CeFi and DeFi and an increasing embrace of governmentbased regulatory measures in the crypto space (Sec.9). ✑ Market volatility. We observed that the crypto markets experienced significant fluctuations in volatility following the SVB collapse, reflecting increased market uncertainty. Somewhat surprisingly, the behavior of cryptoassets performed not as poorly as expected (either token's pricing dropping or stablecoin's deppegging). SVB's fallout merely contributed to short-term market volatility (compared to the period before collapse rather than its peak time), and the crypto markets demonstrated overall resilience in the face of such a significant failure (Observation-5.➊&5.➋&5.➏).

✑ Investor sentiment. Investor attention has significantly increased (Observation-5.➋) following the collapse of SVB, but their explicit sentiments are complex, ranging from optimism to pessimism (Sec.8.1). Fortunately, based on the available data, albeit limited, the prevalence of positive sentiment outweighs the negative (Observation-5.➌&5.➍). Moreover, the collapse may have influenced investors' activities in the crypto markets, potentially leading to changes in risk appetite and portfolio strategies (Sec.8.2).

✑ Asset class differentiation. While cryptocurrencies as a whole exhibit a high degree of coherence, differentiation exists among specific assets, a phenomenon applicable to all types of crypto assets. During the fallout, certain assets demonstrated strong resilience, while others faced substantial flunctions (Fig. 4). We infer that this phenomenon follows a 2-8 effect, where the more well-known and highly ranked an asset is, the more stable and resilient it tends to be, and the faster it recovers to an expected level.

METHODOLOGY 2.1 Pilot Study

Existing resources. Vo et al. [START_REF] Van Vo | From hero to zero-the case of silicon valley bank[END_REF] explore the collapse of Silicon Valley Bank, revealing a series of missteps that led to its failure spanned from 2019-2022. Key issues include risky investments in debt securities amid low-interest rates, a lack of depositor diversification, and poor risk management infrastructure. Dewatripont et al. [START_REF] Dewatripont | The Silicon Valley Bank collapse: Prudential regulation lessons for Europe and the world[END_REF] provide a study for prudential regulation both in Europe and globally from the SVB collapse. The study underscores the urgency for the European Union to refine its bank resolution frameworks, particularly concerning the rigid 8% bail-in rule of the Banking Recovery and Resolution Directive (BRRD). Additionally, the collapse exposes flaws in the current treatment of short-term corporate deposits, calling for a reevaluation of insurance caps and liquidity requirements. Aharon et al. [START_REF] David Y Aharon | Too big to fail: The aftermath of Silicon Valley Bank (SVB) collapse and its impact on financial markets[END_REF] investigated the ripple effects of the SVB collapse on global equity markets, finding a largely negative response across Europe, Latin America, the Middle East, and Africa. Another finding is the Asian market showed a delayed but significant negative reaction in the days following the event. More analyses of the SVB collapse to traditional (macro-)economics and finances refer to [START_REF] Yousaf | The impact of the SVB collapse on global financial markets: Substantial but narrow[END_REF][START_REF] Kumar Pandey | Repercussions of the Silicon Valley Bank collapse on global stock markets[END_REF][START_REF] Akhtaruzzaman | Did the collapse of Silicon Valley Bank catalyze financial contagion?[END_REF][START_REF] Ciuriak | The Silicon Valley Bank failure: Historical perspectives and knockon risks[END_REF][START_REF] Perdichizzi | Non-significant in life but significant in death: Spillover effects to euro area banks from the SVB fallout[END_REF][START_REF] Benmelech | Bank branch density and bank runs[END_REF][START_REF] Bales | Public attention, sentiment and the default of Silicon Valley Bank[END_REF].

In contrast, research on cryptocurrencies is lacking, with only a limited number of studies providing primary analyses. Mustafa et al. [START_REF] Mustafa | SVB collapse: The impact to the crypto market[END_REF] conducted an investigation into the impact of SVB on stablecoins. Their study highlights the event where USDC experienced devaluation, losing its 1:1 peg with the U.S. dollar. This devaluation was a consequence of Circle, the issuer of USDC, having 8% of its reserves-equivalent to $3.3 billion-deposited in SVB. As a result, users rushed to swap their USDC for other stablecoins, causing a surge in transaction fees and driving up gas prices on the Ethereum network. Galati [START_REF] Galati | Silicon Valley Bank bankruptcy and stablecoins stability[END_REF] examined the contagion effects by using a BEKK model to investigate the impact of the SVB bankruptcy on stablecoins, a market that was significantly affected by large abnormal movements and inefficiency driven by traders' behavior. The study's uniqueness lies in its use of proprietary min-by-min data of major cryptoassets and its analysis of a singular exogenous event.

Identified gaps. We highlight several gaps for the existing body of research on the SVB collapse.

• Lack of focus on crypto: While many studies analyze the repercussions of SVB's collapse on a broad scale, including its impact on global equity markets, prudential regulation, and financial stability, there is a deficiency in research that dive into its specific effects on crypto markets. • Fragmented analysis of RWA with cryptoassets: The studies mentioned in this context primarily center on equity markets, risk management, and regulatory frameworks. However, they leave unanswered questions regarding how crypto markets responded to this shock and the intricate relationship between centralized finance and decentralized finance. • Limited multi-angle examination: Existing studies restrict focus to a narrow subset of cryptoassets, particularly stablecoins, while neglecting major cryptocurrencies such as Bitcoin or Ethereum. Additionally, these studies overlook aspects such as the impact on investor sentiment, user behaviors, and market volatility.

• Superficial analysis: Many studies provide surface-level explanations and insights derived from similar sources, lacking in-depth exploration of more advanced materials. • Absence of systematic insights: Most public resources describe the situation without delving into the valuable lessons we can extract from this collapse.

Our motivation. Motivated by these research gaps, our study centers around the research question (RQ.0) what are the impacts on the crypto space post-SVB's collapse: any factual developments, speculative narratives, or interesting findings? Following this overarching question, we dissect it into a series of sub-questions as follows: 

Methodology

For completeness, we employ a dual approach (Fig. 1) to our exploration, combining qualitative and quantitative investigations.

Qualitive analysis. In this study, we first explore the fundamental knowledge of two entities, namely, SVB (Sec.3) and cryptoassets (Sec.4). Combining this with a review of the long-term growth of SVB through public resources (e.g., news, reports, articles, blogs), we identify two major features (Sec.3.2) that can straightforwardly describe the operation of SVB and its composition. Driven by this, we investigate the driving factors (Sec.3.3) leading to its collapse. For cryptoassets, we examine their comparisons (Sec.4.1) with traditional financial systems and provide an overview of the classification of existing cryptoassets (Sec.4.2). We also introduce their technical support (Sec.4.3), which is primarily based on blockchain and smart contracts. Beyond this, we provide an overview of historical token waves driven by innovations in the cryptoasset space (Sec.6.1) and present the historical events of crypto failures (Sec.6.2). These elements collectively serve as a suitable benchmark.

Quantitative analysis. We explore data from various public sources across three distinct dimensions:

• Exploring SVB's growth (spanning 40 years, cf. Sec.3.1). In this dimension, our primary focus is on selectively studying data related to SVB over a period of 40 years, tracing its evolution since its inception. We aim to discern pivotal development stages, identifying key features such as major clientele and portfolio composition (as discussed before). We rely on multiple publicly available resources, including balance sheets and company composition records. • Crypto market analysis. This dimension includes an examination of crypto markets (Sec.5), consisting of two facets:

-Crypto asset assessment (covering one month post-collapse, cf. Sec.5.1). We analyze nine major crypto assets, categorizing them into three representative types. The data spans one month from the date of the market collapse (March). -Market behavior assessment (over three months, cf. Sec.5.4).

We delve into the market's behavior using three essential technical indicators: the Crypto Fear & Greed Index, the Spent Output Profit Ratio, and the Pi Cycle Indicator. Our data analysis extends over a three-month period. • Public sentiment analysis on Twitter (over one month, cf.

Sec.5.2&Sec.5.3). In this dimension, we gauge the sentiment of active crypto users and stakeholders on Twitter (renamed with X) over the course of one month. We collect data by monitoring relevant hashtags, such as #crypto and #SVB/collapse (also with several sub-tags). Our analysis includes the quantification of tweet volumes, assessing their significance, and conducting content analysis. Our answers. Based on our analyses, we provide our results (Tab.3) for each research question. 

Validity Discussion

Construct validity This metric is used to indicate the degree to which the research questions and methodology are aptly employed in the study [START_REF] Chen | The theory-driven approach to validity[END_REF]. The principal threat in our data analysis lies in the representativeness of the public datasets used to understand the collapse of SVB and its impact on crypto markets. To mitigate this, we carefully designed our data analysis techniques to minimize this bias. we have chosen datasets that span a range of metrics, including market performance, sentiment analysis, and regulatory responses. However, these datasets may still lack certain perspectives, such as those from internal SVB stakeholders or lesser-known crypto platforms. It remains possible that the data available in the public domain may emphasize issues that are more widely discussed.

Internal validity. It focuses on factors that may affect the validity of the results [START_REF] Bleijenbergh | Methodological criteria for the internal validity and utility of practice oriented research[END_REF]. The main threat lies in whether our research methodology and data analysis sufficiently answer the research questions. Our first weakness is the comprehensiveness of the public datasets, which may influence the quality of research findings.

The second weakness is that the data we collected may have a relatively short duration due to numerous restrictions on accessing more valuable datasets. These limitations could impact the depth and applicability of our findings. To address these concerns, we have iteratively reviewed our data analysis and cross-validated our interpretations to ensure accuracy. We have also adopted the following steps to mitigate the weakness:

• In addition to examining data from websites and literature from academic resources, our analysis includes less commonly explored dimensions, drawing from academic journals, financial reports, and think-tank publications. • beyond quantitative analyses, our study also incorporates examinations of historical narratives, providing a foundational framework for comprehension and context.

External validity. The indicator pertains to the generalizability of our findings to different settings [START_REF] Calder | The concept of external validity[END_REF]. Our results are largely based on public datasets and may not fully represent the complexities of the SVB collapse and its implications on the crypto industry. The public datasets are often biased towards highly visible events that may lead to limited applicability to broader domains. For mitigation, we provide subjective analyses and summarized insights following each section of the analysis, with the aim of improving its overall applicability and relevance.

UNDERSTANDING SVB AND ITS COLLAPSE 3.1 SVB History & Growth

We briefly introduce a history recap of SVB (1980s-present) with analytical data sourced from its annual financial reports [START_REF]Annual reports and proxies[END_REF][START_REF][END_REF][START_REF] Zippia | Silicon Valley Bank history[END_REF][START_REF] Kokalitcheva | The rise and stunning fall of silicon valley bank[END_REF].

Late 1980s to early 1990. SVB, founded in 1983, emerged during Silicon Valley's booming technological landscape. The founders recognized the opportunities offered by the region's venture capital environment and technological characteristics and launched a bank exclusively focused on serving technology startups. SVB experienced rapid growth and was listed on Nasdaq in 1988. By 1992, SVB's total assets reached $960 million. The net profit per employee surpassed Citibank's by more than 4X in 1993. Over a decade, SVB successfully crafted its brand image, coinciding with the global popularity of the term Silicon Valley.

Early 1990s to early 2000s. SVB also focuses on specific niche markets, particularly in assessing credit risks for small businesses during pre-lending, during-lending, and post-lending processes. Additionally, benefiting from relaxed geographical regulations, SVB expanded nationwide, achieving significant results from 1993 to 2001: assets increased from $935 million to $5.5 billion, the employee count exceeded 1000 from 235, and the market value peaked at over $3 billion (from an initial public offering value of $63 million). During this period, SVB's average shareholder return rate was an Observation-3.➊: SVB is a regional bank primarily catering to high-tech companies and has experienced rapid growth over the past 40 years.

SVB Features

SVB deviated from the characteristics of a typical bank (see Sec.4.1) in two notable ways.

✑ Portfolio [money income] (cf. Fig. 2). SVB's portfolio exhibits a highly skewed distribution 1 . Among its 530 customers, 62% are technology-related firms, comprising 134 enterprise software, 80 Fintech, 39 Media, 29 Telecom, 26 Security, 11 Semiconductors, 7 Robot, and 3 Event Tech companies, showcasing its tech-centric focus. Moreover, a substantial percentage (90%) of these companies are based in the US, indicating an unbalanced regional aspect. Additionally, SVB's venture financing predominantly centers on debt (235 Debt) and early-stage investment (69 Series A, 65 Series B, 51 1 Data source [Aug 2023] https://app.dealroom.co/investors/silicon_valley_bank Series C), constituting an outstanding 79% and surpassing the total of other series/rounds. ✑ Fixed-rate government bonds [money outcome] (Fig. 3(a)). SVB's assets are an undiversified concentration of its assets in the form of long-dated (10-year) fixed-rate government bonds. The downfall of SVB can be attributed to a chain of risky financial decisions. In response to the Federal Reserve's rate cuts and liquidity injections during the 2020 COVID-19 pandemic, SVB experienced a near-tripling of deposits. To capitalize on this, the bank invested heavily in long-dated fixed-rate securities and mortgage-backed securities, making it highly vulnerable to interest rate hikes. SVB further exacerbated its risk by not hedging its investments and keeping them mostly in held-to-maturity accounts, masking the true extent of its losses. When the Federal Reserve began aggressively raising rates in late 2021, SVB's risk exposure ballooned, culminating in losses equivalent to 150% of its past three-decade profits. As liquidity tightened in 2022, SVB's primary clients, mostly startups, began withdrawing large sums, creating a liquidity crisis. By March 2023, forced asset sell-offs resulted in a $1.8 billion loss, ultimately triggering a bank run and SVB's collapse.

Observation-3.➋: SVB predominantly absorbs deposits, primarily derived from its skewed portfolio, and strategically invests them in longer-term treasuries.

Factors on SVB Downfall

✑ Poor asset decisions. One of SVB's prominent assets comprised Treasury bonds with a 10-year maturity, as previously mentioned. Unfortunately, the Federal Reserve's rate decreases, particularly pronounced in 2020 as a response to the COVID-19 pandemic, had a detrimental impact on the value of these bonds, causing short-term US Treasury Yield to plummet even below those of long-term yields. SVE thus bought substantial long-term bonds. Additionally, the extended duration of long-term bonds carried heightened risks (see duration in Appendix A), exacerbating losses and significantly contributing to the bank's destabilization. The persistent underperformance of these Treasury bonds compounded SVB's financial challenges, further eroding confidence in its stability. In response to depositor demands, SVB was compelled to liquidate its bond holdings at a loss. The previously unrealized losses (cf. Fig. 3(b)) on the balance sheet have now become realized. ✑ Skewed liability portfolio. SVB played a pivotal role as a financing source for smaller venture and private equity firms operating in the hi-tech and crypto sectors. Given a low-interest-rate environment, these startups were able to readily absorb substantial investments and subsequently deposit them with SVB. This led to a sustained growth in SVB's assets and securities (blue bars in Fig. 3(a)), as previously discussed, with many of these assets transitioning into long-term bonds. However, the vulnerability of these companies to financial crises increased the likelihood of them withdrawing their deposited assets whenever they sensed instability.

✑ Weak risk control. Despite having rigorous loan approval procedures and broad risk prevention systems in place, SVB heavily relies on its partnerships with risk fund institutions, who provide professional insights and assist in every phase of loan management. Unfortunately, this model proved vulnerable. With the abrupt resignation of SVB's chief risk officer in 2022 and a sudden interest rate hike, SVB was unable to effectively hedge or stop loss. Further compounded by their over-reliance on Silicon Valley startups prone to mass withdrawals during crises.

Observation-3.➌: Internal factors: SVB's imbalanced portfolio, heavy dependence on long-term bonds, and inadequate risk management elevate the risk of a collapse and serve as primary contributing factors.

✑ Pressure from customers. The bursting of the tech bubble had a profound impact on SVB as both startup and corporate depositors faced financial challenges. This led to a significant wave of withdrawals, creating increased liability, interest rates, and liquidity risk for SVB. The rapid dissemination of news through platforms like Twitter and social media amplified the herd mentality, resulting in more jittery uninsured depositors withdrawing their funds from the bank (e.g., mass withdrawal amounting to US$40B shortly [START_REF] Austin | 42 billion in one day: SVB bank run biggest in more than a decade[END_REF]).

✑ Interest rate fluctuations. The Federal Reserve's policy shifts regarding interest rates played a central role in a sequence of events that led to SVB's collapse. Triggered by the COVID-19 pandemic, the Fed maintained a notably low-interest rate environment from 2019 to 2020, only to swiftly implement successive rate hikes that caused a substantial global financial landscape shift. This abrupt change left many bondholders without the necessary flexibility due to their lack of positioning and liquidity. Any minor disturbance had the potential to send shockwaves through the financial market, posing a significant threat to companies.

Therefore, as a regional bank with a distinct emphasis on hightech startups, SVB has undergone substantial growth over the past four decades. Nevertheless, its imbalanced portfolio, with over 80% of its customers coming from the high-tech and crypto sectors, coupled with unwise asset allocation decisions such as an influx of deposits and significant bond purchases, rendered SVB vulnerable to fluctuations in the Federal Reserve's interest rates.

Observation-3.➍: External factor: The shifts in Federal Reserve interest rates have a substantial impact on market liquidity and user confidence.

UNDERSTANDING CRYPTOASSETS 4.1 Typical bank vs Cryptoassets

Typical banks. Banks are financial institutions that play a crucial role in facilitating the circulation of money within society. They offer a wide range of services designed to ensure the smooth functioning of financial transactions. Specifically, two major steps are, Money source. Banks rely on borrowing from depositors to access capital. Deposits from individuals are the main source of funds, where people deposit their money in a bank and receive interest in return. Banks also obtain funds through shareholder equity, wholesale deposits, and debt issuance. By diversifying their funding sources and focusing on captive depositors, banks increase the likelihood of retaining these funds during times of financial stress.

Make profit. Banks determine their cost of funds based on the interest rates paid to depositors on products such as savings accounts and time deposits. They then earn money by charging higher interest rates on loans than the initial cost of funds. Mortgages, home equity loans, student loans, car loans, and credit card lending represent a significant portion of lending products, with these loans offered at variable, adjustable, or fixed interest rates.

Compared to cryptoassets. Cryptoassets are typically based on decentralized technologies, such as blockchain, offering advanced features, including transparency, immutability, and decentralization. Differences between them lie in the nature of their design goals.

Intermediaries. Banks act as intermediaries (equiv. trusted third parties) in financial sectors to ensure the security and integrity of transactions. In contrast, cryptoassets enable peer-to-peer transactions directly between individuals without intermediaries. Transactions are validated and permanently recorded on-chain.

Regulation. Banks are subject to strict oversight by financial authorities. They are required to comply with Know Your Customer (KYC) and Anti-Money Laundering (AML) regulations to prevent illicit activities. Cryptoassets, being relatively decentralized, face varying degrees of regulatory scrutiny in different jurisdictions [START_REF] Wahrstätter | Blockchain censorship[END_REF].

Fiat currency. Traditional banks primarily deal with fiat currency, which is government-issued money such as the US dollar or Euro. They hold customer deposits in fiat currency and facilitate transactions denominated in these currencies. Cryptoassets, on the other hand, are digital assets that exist solely in electronic form. They are not backed by any physical asset (stablecoins [START_REF] Moin | SoK: A classification framework for stablecoin designs[END_REF] excluded), and their value is determined by market demand and supply dynamics.

Observation-4.➊: Cryptoassets distinguish from traditional government-issued currencies through their lack of regulation, absence of reserves, and autonomous insurance. These cryptoassets function as universal equivalents within the crypto space, giving rise to a multitude of digital products.

Cryptoasset Classification

Native tokens. Native tokens are the inherent cryptocurrencies of specific blockchain networks, serving as the primary medium of transaction within their respective environments. They are frequently used to incentivize network participation, pay transaction fees, enable unique network functions and maintain the normal operation of chains. Examples include BTC on the Bitcoin network, ETH on Ethereum and BNB on the Binance smart chain (BSC). A series of investment companies (e.g., JP Morgan, Goldman Sachs, A16z) have adopted BTC or ETH as alternative reserves to maintain liquidity and mitigate similar risks in traditional banking systems.

X-20 tokens. X-20 tokens are standard-compliant tokens issued on blockchain platforms that support functions ranging from simple scripting to complicated smart contracts, such as Bitcoin and Ethereum that are supported by BRC-20 [START_REF]BRC-20 tokens: A primer[END_REF] and ERC-20 [START_REF] Fabian | Ethereum ERC-20 token standard[END_REF], respectively. These tokens can represent a wide array of digital or physical assets and are often used in decentralized applications (DApps) [START_REF] Wood | Mastering Ethereum: Building smart contracts and Dapps[END_REF] and decentralized finance (DeFi) protocols [START_REF] Werner | SoK: Decentralized finance (DeFi)[END_REF].

Crypto stablecoin. Stablecoins are cryptocurrencies designed to preserve stable value by pegging to specific assets [START_REF] Moin | SoK: A classification framework for stablecoin designs[END_REF][START_REF] Fu | Rational ponzi game in algorithmic stablecoin[END_REF]. Stablecoins are commonly pegged to traditional fiat currencies such as US dollars or other assets such as gold. For example, Tether (USDT) [START_REF] Lipton | From Tether to Libra: Stablecoins, digital currency and the future of money[END_REF] and USD Coin (USDC) [START_REF] Fiedler | The Emerald Handbook on Cryptoassets: Investment Opportunities and Challenges[END_REF] are stablecoins pegged to the US dollar, providing a balance of cryptocurrency benefits such as transaction speed and privacy with the stable value of fiat currencies.

Derivatives. Crypto derivatives are financial contracts that derive their value from underlying cryptocurrency assets. They provide investors with the opportunity to speculate on the future price movements of the underlying asset without owning it directly. There are two major types of crypto derivatives. The first type operates within traditional financial markets, where cryptocurrencies serve as underlying assets for creating financial products. Examples of such derivatives include Bitcoin futures&options, which are traded on platforms like the Chicago Mercantile Exchange (CME) [START_REF]CME. Bitcoin futures and options in cme group[END_REF]. These derivatives function as both risk management tools and speculative instruments within the cryptoasset market. The second type involves building financial products directly on blockchain platforms, also known as DeFi [START_REF] Werner | SoK: Decentralized finance (DeFi)[END_REF]. Instead of relying on centralized agencies, financial products are developed using smart contracts on blockchain networks. In-use examples are detailed in Appendix B Observation-4.➋: As a user ventures into the cryptocurrency space, they typically encounter four distinct categories of cryptoassets progressively: stablecoins, serving as a gateway for exchanging real-world assets (RWA) into crypto tokens, which includes native platform tokens and X-20 tokens. Platform tokens can be utilized to create additional X-20 tokens, which can, in turn, be used to create a variety of derivatives that enable further composability and financial innovation.

Technical Supports

Blockchain/Ledger. Blockchain functions as a decentralized digital ledger that ensures secure and transparent recording of transactions [START_REF] Bonneau | SoK: Research perspectives and challenges for Bitcoin and cryptocurrencies[END_REF]. Transactions are grouped into blocks and arranged in chronological order, forming a chain-like structure known as the blockchain. Adding a new block to the chain requires consensus among a wide range of participants. Consensus procedures, such as Proof of Work (PoW) [START_REF] Garay | SoK: A consensus taxonomy in the blockchain era[END_REF], rely on reliable randomness generation to determine the next block proposer. Participants must agree on the rules for becoming proposers and the associated outcomes. This process is driven by economic incentives that provide miners or validators with rewarding incentives for their participation.

Smart contract. A smart contract represents a unique type of contract in which the terms of the agreement are converted directly into executable code. This computational entity functions as a selfsustaining state machine [START_REF] Li | How do smart contracts benefit security protocols?[END_REF], ensuring a harmonious interaction of inputs and outputs and circumventing the need for reliable thirdparty intermediaries. The contracts offer transparency, security, and efficiency as well. Primarily facilitated on blockchain infrastructures such as Ethereum, smart contracts undergo automatic execution upon the satisfaction of pre-established conditions. The adaptability of smart contracts fosters automation across a wide array of sectors, ranging from financial services [START_REF] Werner | SoK: Decentralized finance (DeFi)[END_REF], decentralized administrative [START_REF] Yu | Leveraging architectural approaches in Web3 applicationsa DAO perspective focused[END_REF][START_REF] Wang | An empirical study on Snapshot DAOs[END_REF] and a series of applications [START_REF] Wood | Mastering Ethereum: Building smart contracts and Dapps[END_REF].

Token standard. Tokens are subject to specific standards that outline the procedures for their creation, deployment, and issuance. These standards ensure interoperability and compatibility among different tokens and facilitate seamless integration within blockchain systems. Ethereum has risen to prominence in the realm of token standards and facilitating a diverse range of applications within its ecosystem. The fungible ERC-20 [START_REF] Fabian | Ethereum ERC-20 token standard[END_REF] and non-fungible ERC-721 [START_REF] Wang | Non-fungible token (NFT): Overview, evaluation, opportunities and challenges[END_REF] token standards are salient examples of Ethereum's influence, having catalyzed the expansion of the token marketplace [START_REF] Wang | Exploring Web3 from the view of blockchain[END_REF]. Similar token standards serve as foundational templates and expand within the Binance [START_REF] Binance | BEP-20 token standard for BNB smart chain (BSC)[END_REF] and Avalanche [START_REF] Avalanche | Avalanche ERC20: Everything you need to know about avalanche tokens[END_REF] ecosystems.

Economic incentives. Economic incentives play a pivotal role in motivating individuals to participate in blockchain networks. Users have various avenues to earn rewards, with the primary methods being through formulaic rewards and market arbitrage. Formulaic rewards are tied to consensus mechanisms such as PoW [START_REF] Nakamoto | Bitcoin: A peer-to-peer electronic cash system[END_REF] and PoS [START_REF] King | Ppcoin: Peer-to-peer crypto-currency with proofof-stake[END_REF]. In PoW, nodes (miners) are incentivized to solve complex mathematical problems, verify transactions, and add new blocks to the blockchain. In PoS, nodes (validators) are incentivized based on their stake in the system, receiving economic incentives each time they successfully validate and add a block. Market arbitrage offers another avenue for profit, involving expertise in DeFi protocols and capitalizing on price discrepancies. This approach is akin to arbitrageurs in traditional financial markets. For blockchain developers or early employees, participating in a project team allows them to benefit from the texitinitial funds raised and receive tangible rewards in the form of tokens or other forms of compensation.

Observation-4.➌: Cryptoassets operate within blockchain ecosystems, heavily reliant on the resilience of these platforms. X-20 tokens and stablecoins, in particular, hinge upon smart contract-supported blockchains and adhere to their token standards. Users are drawn to crypto space due to decentralization, borderless trading, and the potential for lucrative incentives.

EMPIRICAL STUDY 5.1 Cryptoassets Price Trends

Glance. We carefully curate a selection of representative projects, including both native blockchain tokens and stablecoins. The native tokens contain two types: Bitcoin-like tokens (BTC, LTC, DOGE) represent projects launched around the same time as Bitcoin, with their chain code largely mirrored from Bitcoin's GitHub repository. Ethereum-like tokens (ETH, BNB, AVA) refer to platforms that are built on Ethereum's design and implementation, offering full functionalities such as smart contracts. Stablecoins represent an orthogonal dimension of crypto-tokens that are independent of crypto-tokens but are pegged to fiat currencies (e.g., USD). Importantly, X-20 tokens are generated without any underlying assets, rendering them of lesser value and possessing limited functionality. As such, we have excluded them from our analysis. It is noteworthy that all the referenced tokens we have included in our study are among the top 10 in terms of market capitalization. Our data covers a one-month period, starting from early March (before the SVB collapse) and concluding in early April (following SVB's acquisition).

Bitcoin-like tokens (Fig. 4(a)-4(c)). The price of BTC exhibited fluctuations during this period. On March 7th, it stood at $22,338.81, only to experience a drop to around $19,500, reflecting the ripple effect influenced by SVB's market events. Similarly, LTC's price also fluctuated during March. DOGE's price trend during this period was influenced by the same macroeconomic factors, along with its meme-driven nature, resulting in more pronounced fluctuations than other cryptocurrencies.

An intriguing observation is that the prices of these tokens recovered to the same level of prices after three days (Mar 9 -12). Subsequently, prices saw a slight increase and exhibited signs of recovery. This reflects the SVB collapse and its initial impact on overall market confidence. While the collapse initially shook confidence, the subsequent impact proved to be limited. The prices of mainstream crypto-tokens demonstrated resilience in the face of this regional bank collapse.

Ethereum like tokens (Fig. 4(d)-4(e)). The price behavior of ETH closely resembles that of BTC, influenced by the overall trend in crypto markets but demonstrating a quick recovery. In contrast, the AVA price trend reflects a broader market dynamic. It initially increased back to its price but then experienced a subsequent decline. The SVB collapse is believed to have contributed to this uncertainty. BNB, being a part of a major crypto exchange, might have been expected to be significantly impacted by the overall liquidity crunch in the banking system. Interestingly, the data indicate its rapid recovery from this event. This suggests that conventional banks have limited impact on crypto exchanges, primarily due to differences in their operational strategies and the composition of customer bases.

Observation-5.➊: Major cryptoassets display a strong correlation, mirroring each other's price movements. While undergoing steep declines during market downturns, they tend to rebound swiftly, reclaiming their pre-collapse price levels.

Stablecoins (Fig. 4(g)-4(i)). As stablecoins, USTC, USDT, and BUSD are expected to maintain a close peg to $1. However, the SVB collapse and its impact on the USDC stablecoin have raised concerns about the overall stability of stablecoins. During March 9-12, all three of these stablecoins experienced a sharp deviation, de-pegging from their anchored tokens by as much as 10% (typically staying within a 1% range). Subsequently, they all demonstrated a recovery. The difference lies in the pace of stabilization. USDC quickly returned to its regular threshold, while USDT took around 20 days to stabilize within a narrow range. BUSD, on the other hand, experienced a more prolonged fluctuation, albeit within a relatively narrow 3% range.

Observation-5.➋: Stablecoins confront the risk of deviating from the peg, but return to stable fluctuation range quickly.

Sentiment in Tweets

Glance. We have conducted a series of analyses of social sentiment surrounding SVB's collapse and the discussions related to cryptocurrencies during the same timeframe (Fig. 5). We gathered publicly available data from the widely used social platform X (formerly Twitter). To streamline our analysis, we focused on hashtags with the most representative keywords, including #SVB collapse (as well as related terms like SVB failure, falldown, etc.) and #Crypto. The data covers a one-month period, spanning the entirety of March, which coincides with the collapse of SVB. Based on the received crypto-related tweets, we further conducted a content analysis Sentiment in SVB (Fig. 5(a)). Throughout March, a significant increase in discussions (tweets) related to SVB was observed. Prior to its collapse date, there were negligible tweets on this topic, but after the collapse, the number of tweets surged to over 50,000 at its peak. However, user attention quickly diminished afterward, suggesting that the impact was limited and short-term. This observation is consistent with the expectation that in the event of a widespread financial crisis resulting from the SVB collapse, public attention would typically continue for several months.

Sentiment in crypto (Fig. 5(b)). Comparatively, the volume of tweets related to SVB significantly outweighs the discussions around #Crypto, which maintain a consistently low level, averaging around 100+. However, when considering its sub-keywords like #ETH, #BTC, etc., this figure is expected to rise to 700+. It's noteworthy that tweet users appear to engage in relatively fewer discussions regarding their crypto assets, or at least, they rarely mention both SVB and their crypto holdings in the same tweet. This suggests an indeterminate causal relationship, which defies our intuitive expectation that such a significant collapse may merely generate limited substantial concerns among crypto users. Observation-5.➌: The volume of crypto-related tweets does not seem to explicitly correlate with an increase in tweets related to the SVB collapse, even during periods of heightened SVB collapse-related tweet activity.

Content analysis (Fig. 5(c)). Following our received tweets, we conducted the content analysis and classified sentiments into three distinct categories: positive, neutral, and negative. The outcomes of this analysis highlight a wide-ranging distribution of sentiments.

The green circles, representing positive sentiments, exhibit some concentration during specific periods. Larger green circles indicate a higher frequency of similar sentiment levels. Tweets in this category often express optimism, with users stating phrases like "holding cryptocurrencies!" or "crypto will survive long" or "recover soon". These sentiments reflect positive news and an optimistic outlook circulating within the market.

The blue circles, denoting neutral sentiments, are predominantly centered around the zero mark. Larger blue circles might signify collective ambivalence or users awaiting clear signals from the market. The presence of neutral sentiments indicates periods of uncertainty or a lack of strong opinions. Many tweets in this category express sentiments such as "wish everything will be okay", "will CEX crash?" or "should I swap my crypto?"

The red circles, representing negative sentiments, also exhibit clustering, although their absolute size is smaller than the other two types. A few large red circles might align with significant events or news that triggered dissatisfaction or concern. Users in this category expressed sentiments such as "escape!" or "have cleared out all my stakes". The SVB collapse and its impact on the crypto markets contribute to negative sentiments, especially concerning unstable stablecoins and the broader financial ecosystem.

Observation-5.➍: Twitter users generally exhibit more positive behavior than negative regarding the collapse.

Sentiment Analysis

Glance. We conducted a more in-depth sentiment analysis, considering multiple dimensions. Building upon the previous data, we examined the relationship between the date, importance coefficient, and sentiment (compound score) of tweets related to cryptocurrencies (Fig. 6). In this analysis, the dimension known as the importance coefficient indicates the influence level of authors and reveals the role of influencers in shaping sentiment. For clarity, we have divided the timeframe into three distinct stages for analysis: pre-collapse, during the collapse, and post-collapse. Each stage spans approximately ten days, resulting in a total duration of one month (March).

Pre-collapse. Leading up to the SVB collapse, sentiment remained relatively stable with minor fluctuations. It is inferred that some influencers may have sensed or received key information from alternative sources, prompting early signals. The importance coefficient here reflected author influence and indicated a mixture of sentiments among both influential and less influential authors. Crypto fear & greed index. This indicator is a composite value employed to gauge market sentiment in the crypto markets, with a particular focus on the Bitcoin market (though it's also applicable to the broader cryptocurrency markets). It furnishes a numerical score on a scale ranging from 0 (indicating extreme fear) to 100 (extreme greed). The sub-metrics constituting this indicator include volatility (33%), trading volume (33%), social media activity (20%), market dominance (7%), and search trends (7%). Its primary utility lies in aiding investors in steering clear of market overreactions fueled by either extreme fear or greed.

In the immediate aftermath of the SVB collapse, the crypto fear & greed index (cf. Fig. 7(a)) experienced a sharp decline, particularly notable during the period from March 9th to 13th (as indicated by the red bars). This decline was a manifestation of the heightened fear among investors. The Index's descent to the lower end of its range can be attributed to the market's sudden recognition of systemic risks, which had been unveiled by the SVB collapse. The abrupt drop in the Index indicated that investors become risk-averse, opting for safer assets rather than the more volatile cryptocurrencies. However, the Index quickly rebounded to its previous levels (yellow bars) or even surpassed them (blue bars). This suggests that only a small subset of crypto investors exited the market while the majority retained their confidence.

Spent output profit ratio (SOPR).

The indicator is a key metric widely employed in cryptocurrency trading and analysis, with a particular focus on Bitcoin. It serves as a tool for evaluating the profitability of cryptocurrencies. SOPR is computed by dividing the realized value (the price at which UTXO was initially created/spent) by the current value (the prevailing market price of the cryptocurrency). When the SOPR exceeds 1, it signifies that, on average, the tokens being spent are fetching prices higher than their acquisition, indicating a profitable scenario. Conversely, if the SOPR falls below 1, it suggests that coins are, on average, being sold at a loss, indicating a less favorable market condition.

SOPR exhibited significant volatility during this timeframe. Ordinarily, the indicator above 1 signifies a profitable market (illustrated by blue bars). However, the SVB collapse triggered a domino effect on SOPR values (see Fig. 7(b)), pushing them below the unity threshold (red bars). This suggests that investors were rapidly offloading their assets, potentially to offset losses or address urgent liquidity requirements, even if it entailed selling at a deficit. This mirrors the heightened sense of urgency and a flight-to-liquidity scenario reminiscent of the conditions SVB faced prior to its collapse. Likewise, following a brief panic period, SOPR gradually rebounded above the benchmark.

Pi cycle indicators. The Pi Cycle

Indicator is a tool frequently employed to pinpoint potential market peaks and troughs within Bitcoin's price cycles. It relies on two key components: the 111day and 350-day moving averages of Bitcoin's price. When a Pi Cycle Top signal emerges (signified by the 111-day moving average crossing above the 350-day moving average), it may indicate that Bitcoin has extended itself and might be poised for a substantial correction or a bearish phase. Conversely, a Pi Cycle Bottom signal can serve as a potential entry point for investors, suggesting the conclusion of a bear market and the initiation of a new bullish cycle.

The indicators also exhibited notable fluctuations (Fig. 7(c)). It became evident that the shorter moving average deviated significantly from the longer one, pointing to a cooling-off phase for Bitcoin and, by extension, broader crypto markets. However, it is worth noting that we observed a gradual narrowing of the gap between these two lines following the collapse, which signifies a warming trend. This observation aligns with our previous findings.

Observation-5.➏: Market technical indicators reveal heightened density (indicative of increased fears, reduced profitability, and substantial volatility) during a collapse, followed by a swift recovery.

LEARN FROM HISTORY: RELATED WORK ON MAJOR CRYPTO EVENTS TO DATE 6.1 The Wave of Tokenomics

The concept emerged in 2015 with intensive mining activities based on PoW [START_REF] Bonneau | SoK: Research perspectives and challenges for Bitcoin and cryptocurrencies[END_REF], where participants would use computational power to validate transactions and create new tokens. This approach laid the foundation for the decentralized nature of cryptocurrencies. The year 2017 marked the rise of initial coin offerings (ICOs) [START_REF] Bellavitis | A comprehensive review of the global development of initial coin offerings (ICOs) and their regulation[END_REF], which allowed projects to raise funds by exchanging Ethereum (ETH) via ERC20 [START_REF] Fabian | Ethereum ERC-20 token standard[END_REF] for their native tokens. ICOs provided a new avenue for startups to gain monetary support from the community. initial exchange offerings (IEOs) [START_REF]Wiki: Initial exchange offering (IEO)[END_REF] in 2018 enabled projects to list their tokens directly on (centralized-) cryptocurrency exchanges, allowing investors to purchase tokens using platform tokens. This streamlined the fundraising process and provided additional liquidity. Another notable development was Fcoin's transaction mining model [START_REF]World's first transaction mining exchange gets a makeover[END_REF], introduced in the same year. It allowed users to receive platform tokens by actively participating in trading activities to incentivize the trading volume. VDS resonance mode [52] introduced an alternative ICO distribution mechanism. Users could stake their tokens (majorly, Bitcoin) and receive rewards in return. In 2020, decentralized finance (DeFi) [START_REF] Werner | SoK: Decentralized finance (DeFi)[END_REF][53] gained significant traction. It offered financial services such as lending, borrowing, and trading in a decentralized manner. Users could provide liquidity to decentralized exchanges [START_REF] Xu | SoK: Decentralized exchanges (DEX) with automated market maker (AMM) protocols[END_REF] and earn tokens as a reward, contributing to the liquidity of the ecosystem. Airdrop campaigns [START_REF] Darcy We Allen | Why airdrop cryptocurrency tokens[END_REF] became popular as a means of distributing tokens for free. Participants could earn project tokens by just paying gas fees for transactions. In 2021, non-fungible tokens (NFT) [START_REF] Wang | Non-fungible token (NFT): Overview, evaluation, opportunities and challenges[END_REF] within Ethereum ecosystems gained significant attention. These unique digital assets can be used to represent ownership or proof of authenticity for all digital artworks, collectibles, and virtual real estate. The rise of play-toearn models [START_REF] Yu | SoK: Play-to-earn projects[END_REF] in 2022 revolutionized the gaming industry. Users could earn tokens by playing on-chain games to participating in Web3 space [START_REF] Wang | Exploring Web3 from the view of blockchain[END_REF], transforming leisure time into a source of income. Most recently, in 2023, the deployment, minting, and transfer of inscriptions on Bitcoin using the BRC20 standard [START_REF]BRC-20 tokens: A primer[END_REF] facilitated the re-creation of unique tokens on the world's largest cryptocurrency.

Observation-6.➊: Collectively, the wave of tokenomics has shown itself to be an ever-evolving phenomenon, with changes occurring year by year. However, the fundamental nature remains constant: it consistently seeks easy (so-called efficient) and risk-free (equiv. decentralized) ways of attracting investment and distributing associated tokens.

Human-factors in Cryptocurrency Collapse

In the crypto market, three main parties are active: arbitrager (equiv. individual traders), project launcher (or dealer, miner, validator, exchange), and regulator (e.g., government). Each party has a different level of power that may result in market collapses.

Arbitragers rely on their own strategies to extract profits, utilizing techniques like high-frequency trading with profit bots (frontrunning attacks [START_REF] Zhou | High-frequency trading on decentralized on-chain exchanges[END_REF]) or using Sniperbots [START_REF] Cernera | Token spammers, rug pulls, and SniperBots: An analysis of the ecosystem of tokens in Ethereum and the Binance smart chain (BNB)[END_REF] to take advantage of early airdrops [START_REF] Cernera | Ready, aim, snipe! analysis of Sniper Bots and their impact on the DeFi ecosystem[END_REF] or NFTs [START_REF] Wen | NFTDisk: Visual detection of wash trading in nft markets[END_REF]. Some influential whales can influence market trends (a.k.a. herding behavior [START_REF] Bouri | Herding behaviour in cryptocurrencies[END_REF]), while fortunately, they represent only a small portion of the overall market.

Project launchers, on the other hand, wield considerably more power than individuals as they can employ various tactics to deceive the public. These tactics include artificially inflating the price of an asset through coordinated buying. Once the price has been pumped to a desired level, the perpetrators sell their holdings in large quantities, causing the price to plummet rapidly (commonly referred to as a pump-and-dump [START_REF] Xu | The anatomy of a cryptocurrency Pump-and-Dump scheme[END_REF]). Additionally, project launchers may intentionally abandon projects, leaving investors with worthless or significantly devalued tokens (known as a rug pull [START_REF] Agarwal | Short paper: DeFi deception-uncovering the prevalence of Rugpulls in cryptocurrency projects[END_REF]). In some cases, due to conflicts of interest within communities, project developers may initiate a hard fork of the chain, resulting in multiple branches operating in parallel (as exemplified by the Ethereum hard fork [START_REF]Ethereum classic (ETC): A rift in the blockchain community[END_REF]). Furthermore, profit-seeking miners may actively pursue MEV [START_REF] Weintraub | A flash (bot) in the pan: measuring maximal extractable value in private pools[END_REF] and disrupt system stability [START_REF] Wang | Exploring unfairness on proof of authority: Order manipulation attacks and remedies[END_REF]. Lastly, unethical project owners can lead to the crash of the entire ecosystem through fraudulent behaviors, such as the collapse of FTX [START_REF] Fu | Financial Cryptography and Data Security workshop on Coordination of Decentralized Finance (CoDecFin@FC)[END_REF][START_REF] Lee | Dissecting the Terra-LUNA crash: Evidence from the spillover effect and information flow[END_REF].

The third influential force in the market comes from government entities, which can impose regulatory pressures on crypto teams. Instances include China's ICO Ban in 2017 [START_REF] Sergeenkov | China crypto bans: A complete history[END_REF], leading to a sharp decline in cryptocurrency prices, followed by a regulatory crackdown in South Korea in 2018. The US Securities and Exchange Commission (SEC), in 2020, started to focus on ICOs and securities offerings [START_REF]SEC: Spotlight on Initial Coin Offerings (ICOs)[END_REF]. Meanwhile, the Internal Revenue Service (IRS) treats cryptocurrencies as property for tax purposes. In 2021, China's Cryptocurrency Crackdown [START_REF] Chen | How effective is china's cryptocurrency trading ban?[END_REF], along with the announcement of stricter regulations on cryptocurrency trading, triggered another significant sell-off and clear-out (e.g., OKEX, Huobi, Gate.io) with subsequent price decline across the market. Similarly, US SEC fined Kraken $30M for its staking-as-a-service program [START_REF] Bloomberg | The SEC cracks down on crypto: Kraken and staking, Paxos and BUSD, and taxes and yachts[END_REF], and CFTC sued a crypto trader in 2022 for allegedly scamming over $114M USD through contract swaps [START_REF]CFTC sues trader over alleged $114 million mango markets crypto swaps scam[END_REF]. Furthermore, even Ethereum 2.0 (post-Merge [START_REF]Ethereum roadmap: The Merge[END_REF]), known for its decentralization, faces pressure from US governance due to its OFAC-compliance validators [START_REF] Wahrstätter | Blockchain censorship[END_REF].

Observation-6.➋: Each party involved is rationally pursuing the optimal interests on behalf of their stands: crypto communities (both individuals and projects teams) seek full freedom of cryptoassets (driven by progressive tokenomics) but are always tangled with a high risk of losing everything. Conversely, the government assumes a restrictive role, aiming to prevent overly rapid advancements in the crypto space. However, despite its authority, the regulatory measures often struggle to keep pace with the ever-evolving developments, resulting in a persistent lag behind each successive crypto wave.

ANALYSES ON COLLAPSE IMPACTS 7.1 Direct Impact

Depressed expectation. Despite the passage of six months since SVB's collapse, the banking sector continues to grapple with persistent uncertainty. This uncertainty is exemplified by the declining share prices of regional banks such as PacWest Bank. Many banks find themselves in situations where substantial deposit outflows have resulted in liquidity shortages, mirroring the trajectory that led to SVB's downfall. Crypto companies have strong ties with these regional business banks. The challenges faced by these banks directly affect the well-being of crypto startups. While the current situation is not yet systemic, it bears the potential to evolve in that direction, influenced by market psychology. This scenario draws striking parallels to the events leading up to the 2008 financial crisis.

Difficulty in financing. From a societal perspective, SVB's downfall is poised to compound the capital-access challenges encountered by its primary client base: tech venture capitalists and startups. The tech ecosystem heavily relies on institutions like SVB for financial support and guidance, and the disruption caused by SVB's demise could reverberate throughout the industry. For startups, the consequences could be dire. The inability to meet payroll obligations could lead to an exodus of key talent, as employees may seek more stable employment opportunities elsewhere or, in the worst-case scenario, face layoffs. In addition to startups, banks with substantial bond holdings are now under heightened scrutiny from investors. They face increased pressure to align their funding costs with the rates earned on their assets, potentially exposing vulnerabilities in their balance sheets. Moreover, there is a growing challenge posed by tightening online regulations. These regulations are not only making it harder for tech firms to generate revenue but also increasing the costs associated with compliance. This dual impact can strain the profitability and sustainability of tech enterprises, affecting their ability to contribute to economic growth and innovation. Impacts on the society side will directly decrease the investment in the crypto market and Web3 projects.

More powerful government. Government intervention has played a pivotal role in addressing this crisis, with swift reactions and assertive actions, however, leading to an expansion of government authority. The impact of these measures is evident across various facets of the market, including the management of interest rates. The Federal Reserve's decision to implement rate hikes as a means to combat inflation has significantly influenced depositor behavior, driving them to seek higher-yielding options. This shift has exacerbated liquidity challenges faced by banks such as Silvergate and Signature Bank, posing operational difficulties. Interestingly, much like the rate hikes that preceded the 2008 financial crisis, the intended solution may inadvertently contribute to worsening the situation. Another key aspect is the utilization of government policies. Governments can introduce a range of emergency measures to exercise macroeconomic control over the entire financial market. This is done to prevent market overreactions from escalating liquidity issues into solvency crises. Institutions like Credit Suisse, which have had to rely on central banks as lenders of last resort, serve as a stark reminder of the potential escalation of the crisis. In times of crisis, the entire market is at risk of collapsing, including the crypto markets.

Compared to 2008

Several factors contribute to the observation that the impact of the SVB event in 2023 is not as significant as the 2008 financial crisis [START_REF] Spiegel | The academic analysis of the 2008 financial crisis: Round 1[END_REF], as commonly recognized: ✑ Systemic factors. The 2008 financial crisis stemmed from the collapse of the housing market, affecting a broad spectrum of individuals and institutions worldwide. In contrast, SVB's collapse in 2023 has a distinct cause and is less systemic in nature, primarily affecting its customer base, which comprises a relatively small group of crypto companies within the broader crypto market.

✑ Role of cryptocurrency. Unlike in 2008, cryptocurrencies like Bitcoin now play a significant role in the financial ecosystem. They are often seen as alternative investments, especially during financial turmoil, serving as a hedge against traditional market movements. The stronger underlying economy in 2023 provides a different context for the cryptoasset market. ✑ Market resilience. Over time, financial markets and institutions have enhanced their resilience and improved risk management practices. These developments contribute to mitigating the impact of economic shocks. Moreover, the banking sector's reduced leverage and holdings of safer assets like U.S. Treasuries have bolstered their ability to receive timely liquidity support from institutions such as the Federal Reserve, further enhancing market resilience. ✑ Regulatory changes. Substantial regulatory reforms have been implemented since the 2008 crisis to fortify the stability of the financial system. These regulations have the potential to mitigate the impact of events similar to SVB's collapse. Governments and central banks have also taken proactive measures to stabilize the economy and financial markets, thereby limiting the extent of potential repercussions.

Any Further Crypto Crisis?

We first provide our answer based on previous data-centric analyses and qualitative investigations: It is unlikely that the crypto market will experience another worse crisis caused by SVB's influence.

However, due to macroeconomic depressed expectations, the crypto market may not rapidly regain its peak levels as seen in 2020.

Cryptocurrencies in 2023 are often considered alternative investments, especially in times of financial stress, as a hedge against traditional market movements. This behavior could be observed in how investors flocked to stable assets during the SVB Financial Group crisis, similar to how they did in the post-pandemic period of 2020 and 2021. Additionally, PayPal recently announced plans to offer the services to exchange cryptoassets with RWA assets within their apps. This is expected to greatly facilitate the user base of cryptocurrencies. As a result of these developments, cryptocurrencies are evolving into a vital component of the real-world financial infrastructure (role of cryptocurrency) rather than remaining in the realm of parallel shadow assets.

From Sec.7.2, we can also observe that the underlying economy is fundamentally stronger now (even suffering COVID-19), acting as a buffer against systemic financial shocks and thereby reducing the risk of a financial crisis (market resilience). Enhanced regulatory measures (regulatory changes) and more vigilant Federal Reserve oversight contribute to a system where individual bank failures are less likely to metastasize into larger crises. As a subset of the overall financial system, crypto crises follow global trends.

Moreover, the current lower levels of leverage and the nature of investments in safer assets like U.S. Treasuries further reinforce the robustness of the financial sector (NOT systemic factor). In particular, conventional banks may become more conservative, leading to slower consumer spending and potentially reduced inflation. This can help mitigate the potential for financial bubbles, as demonstrated by counterexamples [START_REF] Fu | Rational ponzi game in algorithmic stablecoin[END_REF][START_REF] Fu | Financial Cryptography and Data Security workshop on Coordination of Decentralized Finance (CoDecFin@FC)[END_REF]. While liquidity issues can still pose a threat, as demonstrated by the failure of SVB, these are more manageable due to the Federal Reserve's policies and tools for intervening in such situations.

USER PERCEPTION 8.1 Coexist: Pessimism & Optimism

Based on our investigations in Sec.5, we observed that crypto users displayed a spectrum of sentiments following the collapse of SVB, ranging from pessimistic to optimistic.

The first type tends to lean towards negativity, with most observations supported by the content of their tweets and actual price drops in the crypto markets (Observation-5.➊&5.➋).

• Distrust in finance. The collapse fueled distrust in traditional financial institutions, exposing vulnerabilities and inadequacies even within established banks. This sentiment also led some users to question the decentralization and security of cryptocurrencies. • Loss aversion. Some users experienced a sense of loss aversion, as the SVB collapse served as a reminder of the potential risks associated with the crypto market. They may have become more risk-averse and considered diversifying their investments or reducing exposure to crypto assets. • Increased skepticism. Skepticism increased among some crypto users, particularly towards centralized platforms and institutions (centralized crypto exchanges included). They became more discerning when choosing where to store their crypto assets and transact.

The second type tends to exhibit a neutral sentiment. However, many crypto users with this sentiment may choose not to express their views publicly or opt for inaction (Observation-5.➌&5.➎).

• Concern and caution. Many crypto users expressed concerns about the stability of financial institutions, including those within the cryptocurrency industry. They became cautious and reevaluated the safety of their crypto assets, emphasizing the importance of secure storage and risk management. • Silence. In our opinion, we think a very large portion of crypto users might have chosen to remain silent and refrain from expressing their opinions or sentiments publicly. This group may have preferred to observe developments quietly or not engage in discussions about the event. However, this category is not readily observable. • Indifference or do not care. Some crypto users may have reacted with indifference or apathy to the SVB collapse. They might not have seen the event as directly impacting their investments or their perception of the cryptocurrency market. The third type tends to exhibit resilience and positivity, which is primarily reflected in the swift recovery (Observation-5.➍&5.➏) of token prices and crypto-related activities (compared to levels just before the collapse rather than its peak time in 2022).

• Long-term optimism. Despite the SVB collapse, some crypto users remained resilient and maintained a long-term optimistic outlook on the cryptocurrency market. They viewed the event as a learning experience and an opportunity for the industry to improve its risk management practices. • Calls for regulation. In response to the SVB collapse and potential systemic risks, some crypto users advocated for increased regulatory oversight in the crypto space. They believed that regulation could provide a level of protection and accountability. • Advocacy for decentralization. The collapse reinforced the belief in the decentralization principles of cryptocurrencies for some users. They saw decentralization as a means to reduce reliance on traditional financial institutions and mitigate systemic risks.

Lessons for Crypto Users

The lessons are general but highly relevant for crypto traders or participants due to the higher liquidity, leverage, and risk compared to traditional traders in stocks or options. Do not miss due diligence research. The collapse of SVB serves as a reminder of the crucial role that due diligence and independent research play in investment decisions. Prior to its collapse, SVB had often received high ratings and was considered stable, yet underlying issues in its balance sheets went unnoticed. The event compels investors to engage in more thorough analyses of financial institutions where they store their digital assets, even those that have previously enjoyed a strong reputation. In the context of cryptocurrencies, users must exercise heightened caution, as many crypto tokens lack substantial reserves and the industry operates with limited regulation. This environment can create opportunities for crypto projects to operate without significant fear of consequences. Real-word examples can refer to crypto frauds such as rug pull [START_REF] Jiang | Decentralized finance (DeFi): A survey[END_REF], pump-and-Dump [START_REF] Xu | The anatomy of a cryptocurrency Pump-and-Dump scheme[END_REF], Sniper bots [START_REF] Cernera | Token spammers, Rug Pulls, and Sniper Bots: An analysis of the ecosystem of tokens in Ethereum and in the Binance Smart Chain (BNB)[END_REF] and ICO/IEO/IDO (Sec.6.1).

Asset diversification strategy. The SVB collapse exacerbated the existing volatility within the crypto market, shining a spotlight on the perils of unrealized threats hidden within balance sheets. One significant factor contributing to the collapse was an inflexible investment strategy, primarily reliant on long-term fixed bonds and securities. These investments resulted in substantial unrealized losses in the bank's balance sheet, which unfortunately went unnoticed by the risk control department. This not only led to the bank's collapse but also resulted in the loss of customers' principal funds, triggering a ripple effect across the entire crypto market. The consequences underscore the critical need for flexible asset diversification strategies. Prior to this event, many investors had either heavily leaned toward traditional finance or had become overly invested in cryptocurrencies, in addition to often relying on a single strategy without incorporating any hedges for protection. Such a singular strategy created inflexibility and elevated the risk of being caught off-guard. The aftermath reignites the emphasis on diversifying across multiple strategies to mitigate the risks associated with systemic shocks.

Understanding hidden connectedness. It's crucial to understand the interconnectedness of today's financial landscape, where a downfall in one sector can easily spill over into another. The collapse of traditional financial institutions like SVB vividly illustrates how crises in the traditional banking sector can rapidly impact the cryptocurrency market. Despite SVB being a regional small bank, its collapse had far-reaching consequences for the entire crypto industry. This serves as a stark reminder that crypto investors should have a comprehensive understanding of the entire life cycle of how a crypto token creates value. This understanding should extend beyond smart contract token creation and exchange on decentralized exchanges (DEXes) to include a clear comprehension of where their RWAs are allocated and how those RWAs are expected to circulate within the crypto ecosystem.

NEW CHALLENGES?

Governance dilemmas. The collapse of SVB serves as an unfortunate yet instructive case study of governance, which applies not only to traditional financial institutions but also to crypto companies. Governance encompasses both internal cooperative governance and external societal governance, often influenced by government regulations. Our investigation reveals that a core issue of collapse lies in internal governance, particularly in risk management and internal controls. The bank operated without a chief risk officer for an extended period, despite warnings from federal regulators about the inadequacy of its risk control mechanisms. Many crypto companies adopt a flat management structure, potentially exposing them to greater risks due to the diffusion of responsibility [START_REF] John | Bystander intervention in emergencies: diffusion of responsibility[END_REF]. Externally, the recent Federal Reserve rate shifts have triggered events leading to the collapse. Governments employ various policies that can influence the entire financial system [START_REF] Smith | The wealth of nations[END_REF], and crypto markets are not immune to these effects. This has led to a degree of centralization in the crypto space, resulting in increased regulations. The U.S. SEC, for instance, has initiated numerous actions and censorship measures (e.g., OFAC [START_REF]Office of foreign assets control-sanctions programs and information[END_REF]) against crypto companies [START_REF]SEC: Spotlight on Initial Coin Offerings (ICOs)[END_REF][START_REF]Treasury sanctions notorious virtual currency mixer Tornado Cash[END_REF][START_REF] Wang | Blockchain transaction censorship:(in) secure and (in) efficient[END_REF], raising concerns. While some crypto enthusiasts advocate for complete decentralization [START_REF] Tuni | Uniswap, and Balancer prohibit Tornado Cash-related wallets after OFAC sanction[END_REF], this also carries the risk of disorder and challenging decision-making processes.

Algorithmic design pitfalls. SVB also provides financial services to crypto companies and technological support, particularly algorithms, to optimize resource allocation. These algorithms can be used across diverse domains, including trading, risk assessment, and the implementation of automated investment strategies. Financial institutions, including SVB, have the capacity to broaden their support by providing essential tools such as Application Programming Interfaces (APIs) and oracles [START_REF] Pasdar | Connect API with blockchain: A survey on blockchain oracle implementation[END_REF], which serve as data conduits to crypto platforms. However, the concern about the effectiveness in mitigating SVB's internal risks while simultaneously safeguarding traders/investors from vulnerabilities still exists. Equally important is the question of algorithmic transparency: Did these algorithms operate in a transparent manner, providing comprehensive insight into their decision-making processes? Alternatively, did they function as "black boxes", obscuring the rationale behind their actions? If SVB's risk management algorithms are found deficient, the potential ramifications may extend into the crypto space, influencing traders to make decisions that are inadequately informed. Barrier in the merging of CeFi and DeFi. After the collapse of SVB, which was also impacted by a series of other collapses such as Three Arrows [START_REF] Mackenzie | From $10 billion to zero: How a crypto hedge fund collapsed and dragged many investors down with it[END_REF], Luna [START_REF] Fu | Rational ponzi game in algorithmic stablecoin[END_REF], and FTX [START_REF] Fu | Financial Cryptography and Data Security workshop on Coordination of Decentralized Finance (CoDecFin@FC)[END_REF], many crypto investors have shifted their behavior. They have become cautious about depositing their cryptoassets into traditional financial services due to concerns and a loss of confidence in singular organizations. Instead, they are opting to deposit their funds into crypto wallets and entrust their private keys. The recurring failures of centralized giants have significantly eroded investor confidence and dampened their enthusiasm for CeFi services. This crisis has also accelerated the transition from the Web2 to the Web3 framework [START_REF] Yu | Towards web3 applications: Easing the access and transition[END_REF], as decentralized platforms gain prominence in an environment where centralized institutions have shown vulnerabilities. Furthermore, the permeation of apprehensions from the traditional financial industry has created a barrier for DeFi communities. As crypto assets become increasingly integrated with mainstream finance, the crypto market is no longer insulated from shocks in the traditional financial sector. For example, if traditional banks adopt more conservative practices and begin hoarding cash, as hinted in earlier discussions, it could also reduce liquidity in the crypto market. Similarly, regulatory hurdles pose concerns. In 2023, the likelihood of increased regulation is on the rise, mirroring the conservative lending practices. This has led to discussions enabling Web3-based Environmental, Social, and Governance (ESG) initiatives as a way to enhance the ESG profiles of crypto markets [START_REF] Golding | Carboncoin: Blockchain tokenization of carbon emissions with esg-based reputation[END_REF], drawing important lessons from the SVB collapse.

CONCLUSION

The SVB collapse reverberated across the entire financial markets, leaving no stone unturned. Through our comprehensive study that covers design exploration, factual summation, sentiment analyses, and market performance, we demonstrate the resilience of cryptocurrencies and their coherence with macroeconomics. In our view, this study explores the impact of the SVB collapse on the crypto space with both completeness and depth, filling the absence.

Government debt is a critical aspect of fiscal policy, ensuring the sustainability of a nation's economy.

Interest rate. It represents a percentage charged on the principal amount of a loan or an investment, serving as a measure of the cost of borrowing money. Interest rates can vary due to various factors and we present its correlation to those factors in Tab.4. Yield curve. The curve represents the relationship between the interest rates (𝑦 axis) and the time to maturity of bonds (𝑥 axis).

A normal yield curve is upward-sloping, indicating that longer-term bonds have higher yields than shorterterm bonds (due to the increased risk/uncertainty over a long period). In contrast, an inverted yield curve (short-term rates higher than long-term rates) can be seen as a predictor of an economic recession.

10-year benchmark. Typically, this notion refers to the yield on the 10-year U.S. Treasury note, which serves as a benchmark for measuring interest rates across the economy. As the U.S. government is considered to have a very low risk of default, Treasury yields are viewed as a risk-free (interest) rate of return and used as a benchmark for other investments. A rise in this yield may indicate investors' optimism about economic growth and inflation, while a fall may signal concerns about economic weakness or deflation.

B FINANCIAL SERVICES AND DEFI

Financial services in CeFi. Centralized Finance is the traditional financial system where all services are provided by intermediaries. Such reliable third parties can facilitate financial activities (e.g., deposits, withdrawals, lending). CeFi offers products including:

• Stocks: a stake representing a share of ownership of a company and constituting a claim on part of company's earnings. • Bonds: as described in Appendix A.

• Options: financial contract linked to the value of underlying securities, encompassing stocks, bonds, commodities, and indexes. It grants holders the right to buy or sell these assets at a predetermined price and within a specified timeframe. • Mutual funds: investment strategies that allow individuals to pool their money together with other investors to purchase a collection of stocks, bonds, or other securities. • Exchange-Traded Funds (ETFs): similar to mutual funds but traded on stock exchanges, designed to track the performance of a specific index, sector, commodity, or asset class. • Futures Contracts: agreements to buy or sell an asset at a predetermined price on a future date. • Foreign Exchange (Forex) market: the global market for trading currencies, where participants exchange one currency for another at an agreed-upon exchange rate. • Real estate investment trusts (REITs): A certificate similar to stocks and ETFs and traded on major stock exchanges, used to invest in real estate without owning physical properties.

• Certificates of deposit (CDs): Time deposits offered by banks with fixed terms and interest rates (predictable returns). • Annuities: Insurance contracts that provide regular payments to the annuitant, typically used for retirement income.

Mapping to DeFi. DeFi protocols are financial services built on blockchain technology that eliminates intermediaries via the use of smart contracts. DeFi products have covered a wide range of functions in CeFi services, including DEXs (Uniswap, dYdX), lending (Compound, Aave), yield aggregators (Convex), staking (Lido), and others. We compare them in Tab.5.

Uniswap is a protocol on Ethereum for swapping ERC20 tokens without the need for buyers and sellers to create demand. Curve Finance is a decentralized exchange optimized for stablecoin trading providing low-risk, low-slippage trades. Aave is a decentralized lending system that allows users to lend, borrow, and earn interest on crypto assets. MakerDAO is a decentralized credit platform on Ethereum that supports Dai, a stablecoin whose value is pegged to USD. Compound is a protocol on the Ethereum blockchain that establishes money markets, which are pools of assets with algorithmically derived interest rates, based on asset supply and demand. Relation. CeFi and DeFi have a symbiotic relationship and together form the broader financial market. The key distinction between CeFi and DeFi lies in their operations and services. While CeFi requires intermediaries and trust, DeFi operates on smart contracts and transparency. The following comparison (Tab.6) summarizes the differences between CeFi and DeFi. The missing points in the CeFi market, such as lack of transparency, inefficiencies, and exclusivity, are addressed by DeFi. However, the DeFi market is still maturing and presents its own set of challenges, including smart contract vulnerabilities and high price volatility. 
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Table 2 :

 2 Research questions

	RQ.1 What is SVB, and any distinctive features?
	RQ.2 What are the procedure and root causes of SVB's collapse?
	RQ.3 What are cryptoassets and key characteristics?
	RQ.4 How do cryptoassets differ from conventional finance?
	RQ.5 What transpired in the crypto space after SVB's downfall?
	RQ.6 Any shifts in user behavior, stakeholder involvement, or market dynamics?
	RQ.7 What impacts have on the crypto ecosystem?
	RQ.8 What valuable insights can we glean?

Table 3 :

 3 Our results

	Questions	Ref.	Key
	SVB	RQ.1 RQ.2	Sec.3.1 & Sec.3.2 Sec.1 & Sec.3.3	rapid growth with favor for hi-tech startups and holding long-term treasury bonds poor decisions on asset management and tensed environment by rate hikes
	Cryp.	RQ.3 RQ.4 Sec.4.1 & Apdx.A & Apdx.B Sec.4.2	operates on-chain with decentralization, mirrored DeFi products compared to CeFi loose regulation, issurance without reserves, algorithmic management, non-intermediaries
		RQ.5	Sec.5.1 & Sec.6	crypto-tokens price-drop and stablecoins deppeging, but later recover
	Interplay	RQ.6 RQ.7	Sec.5.1 to Sec.5.4 Sec.7 & Sec.8	public attention increased with attitude tending to be positive, along with behaviors regulation and macroeconomic affects crypto, merging DeFi & CeFi is on road
		RQ.8	Observation-3.➊ to 6.➋	see Sec.1

Table 4 :

 4 Interest rate vs ...

	Bond	negative
	Inflation rate	negative
	Stocks	weak negative
	Gold	uncertain
	Housing	uncertain
	Currency	positive
		Correlation

Table 5 :

 5 Mappings between CeFi and DeFi

	CeFi	DeFi	Products
	Stocks	ERC20-style tokens	ICOs [by smart contract]
	Bonds	Algorithmic Stablecoins UST(-Luna)/Ampleforth NFT
	Mutual funds	Crypto Fund	-
	ETFs	Crypto Index	Fear&Greedy Index
	Futures	Futures in CEX/DEX	[by order-book/SC]
	Forex	Native tokens	[cross-chain tech]
	REITs	NFTs	Pepe [ERC-20/BRC-20]
	CDs	Staking	Ethereum2.0 [PoS]
	Annuities	N/A	-
	Exchanges	EX/DEX	Binance/Uniswap

Table 6 :

 6 Comparison between CeFi and DeFi

		CeFi	DeFi
	Control	By institutions	By automated code (SC)
	Access	Permissioned (KYC/AML)	Permissionless
	Transparency	Low	High
	Custody	By third parties	Self-custody
	Intermediary	TTP/Authorities	None

Data source [Aug 2023] https://studio.glassnode.com/

A ADDITIONAL FINANCE BASICS

Bond. A bond is a fixed-income investment instrument where an investor loans money to companies or governments for a specific period, with the promise of periodic interest payments (or coupon payments) and the return of the principal amount at the bond's maturity date. Bonds are considered to be lower-risk investments, as they offer a fixed income stream and are predictable.

Government debt. Government debt, also known as public debt or national debt, refers to the total amount of money that a government owes to creditors. Governments borrow money by issuing debt securities (e.g., government bonds or Treasury bills) to investors.