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Cryptocurrencies have revolutionized the financial landscape, introducing decentralized digital assets like Bitcoin and Ethereum. Their growth has spurred interest in statistical methods for monitoring and analyzing transactions, especially in the context of traditional financial systems like SWIFT (Society for Worldwide Interbank Financial Telecommunication).Statistical). Statistical methods play a crucial role in identifying patterns, anomalies, and potential risks associated with cryptocurrency transactions. These methods involve data analysis, clustering, and machine learning algorithms to detect fraudulent activities, money laundering, and market trends. The integration of blockchain technology ensures transparency and immutability, enhancing statistical analysis accuracy.Onaccuracy. On the other hand, SWIFT transactions, widely used for cross-border payments, rely on statistical techniques to track and validate international fund transfers. These methods aid in fraud detection, regulatory compliance, and transaction efficiency. Combining the statistical prowess of cryptocurrencies and SWIFT transactions offers a comprehensive approach to secure and efficient global finance.Infinance. In conclusion, cryptocurrencies have emerged as a disruptive force in the world of finance, offering decentralized, secure, and borderless transactions. Their popularity has grown exponentially, attracting both enthusiasts and skeptics. They have disrupted traditional finance, offering decentralized digital assets like Bitcoin and Ethereum. Statistical methods are crucial for monitoring and securing transactions on the SWIFT network, the backbone of global financial messaging. One of the recommendations was that advanced data analytics be used to detect anomalies, trend analysis for fraud prevention, and machine learning algorithms for predictive modeling. 
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Introduction
Cryptocurrencies have facilitated the establishment of a decentralised financial system, enabling transactions to be conducted without reliance on a central authority. Furthermore, these digital currencies ensure transparency in transaction details and the production of funds, as this information is openly accessible to the public. Notwithstanding the level of openness, individuals' identities remain concealed, enabling them to engage in transactions without revealing their personal information. The transaction data of a cryptocurrency is often recorded on a decentralised and publicly accessible ledger known as the blockchain. The obligation of recording, updating, and maintaining the blockchain is assigned to network users for each currency. The names of these users remain undisclosed, and rewards have been established to ensure they are adequately motivated to do these responsibilities, hence ensuring the operational functionality of the network (Motamed & Bahrak, 2019). Despite the fact that the system is operated by individuals who remain anonymous, the near impossibility of altering transactions is mostly attributed to the computational infeasibility of forging digital signatures and the robust protection offered by cryptographic methods. The assurance of security at this magnitude is ensured by the use of cryptographic algorithms. As long as these algorithms remain impervious to compromise, the integrity of cryptocurrencies remains safeguarded.
Bitcoin, the inaugural decentralised cryptocurrency, has garnered significant attention from many stakeholders, including the media, academia, and the financial sector, ever since its establishment in 2009. Leveraging blockchain technology, it has positioned itself as the frontrunner among cryptocurrencies and exhibits no indications of deceleration. The currency is founded on cryptographic proof rather than conventional trust, offering numerous advantages over traditional payment systems like Visa and Mastercard. These advantages encompass enhanced liquidity, reduced transaction costs, and the provision of anonymity, among others (Chan, Chu, Nadarajah, & Osterrieder, 2017). Since 2009, a considerable number of cryptocurrencies have been created, resulting in the presence of 720 as of February 2017. Bitcoin, with a market share of over 81%, stands as the most prominent and widely used cryptocurrency (CoinMarketCap, 2017). Nevertheless, according to the statistical data, several subjects have failed to generate equivalent levels of interest. As of February 2017, the collective market capitalization of cryptocurrencies stood at around USD $19 billion. The top 15 currencies account for more than 97% of the market, with seven of them contributing over 90% of the entire market value. Our investigation primarily centres on seven cryptocurrencies that meet two criteria: they have been in existence for over two years, and they rank among the top 15 currencies based on market capitalization. Bitcoin, Ripple, Litecoin, Monero, Dash, MaidSafeCoin, and Dogecoin are among the cryptocurrencies mentioned in the study by Chan et al. (2017).
Following this, several cryptocurrencies, also known as altcoins, were developed by including additional functionalities and presenting alternate design principles. Vitalik Buterin developed Ethereum in 2015, marking the advent of the first blockchain-based distributed computing platform that incorporates the notion of executable smart contracts (Buterin, 2014). This cryptocurrency holds significant influence and enjoys widespread adoption, emerging as a prominent contender subsequent to the introduction of Bitcoin. Litecoin, an early cryptocurrency, shares significant technological similarities with Bitcoin, with just minor distinctions (Litecoin, 2019). For instance, Litecoin employs the Scrypt hash algorithm as opposed to SHA256 for its proof-of-work mechanism, resulting in a transaction recording speed on the blockchain that is four times quicker than that of Bitcoin. Litecoin was developed by a hard fork of Bitcoin, resulting in the establishment of an independent blockchain. Dash is a cryptocurrency that bears resemblance to Bitcoin and uses the X11 hashing algorithm as its proof-of-work mechanism (Duffield & Diaz, 2014). Dash, like Litecoin, possesses an independent blockchain infrastructure that facilitates transactions at a velocity four times swifter than that of Bitcoin. Z-Cash is a cryptocurrency that prioritises robust security measures through the implementation of zero-knowledge proofs. Consequently, the utilisation of these proofs greatly enhances the privacy and anonymity of its users (Hopwood et al., 2018).
The emergence of cryptocurrencies has caused significant disruption to conventional financial institutions, hence prompting apprehensions over their potential effects on the security and efficiency of worldwide financial operations. The potential for criminal activity, such as money laundering and fraud, is a serious concern. In response, financial organisations, including the Society for Worldwide Interbank Financial Telecommunication (SWIFT), have endeavoured to augment the surveillance and oversight of transactions associated with cryptocurrencies. Statistical methodologies are of paramount importance in effectively tackling this particular difficulty. The Society for Worldwide Interbank Financial Telecommunication (SWIFT), which primarily facilitates interbank communication for international money transfers, has the capability to utilise statistical techniques for the purpose of analysing transaction data. This analysis enables the identification of trends that may be suggestive of suspicious actions related to cryptocurrencies. The aforementioned techniques encompass anomaly detection, clustering, and machine learning algorithms, which are employed to identify and highlight possibly unlawful transactions, hence prompting subsequent inquiry. The problem statement pertains to the identification of statistically robust methods that can accommodate the dynamic nature of cryptocurrencies. These methods aim to assist financial institutions, including SWIFT, in managing the risks associated with digital assets. Simultaneously, they strive to uphold the integrity and security of the worldwide financial system. Sustained research and development efforts are necessary to maintain a competitive edge against developing challenges in the realm of cryptocurrency.
The fundamental and shared core functionality among all the aforementioned cryptocurrencies is their capacity to facilitate the movement of funds. The transactions associated with each of these currencies may be found by utilising the blockchain data. Consequently, it is feasible to examine transactions involving these currencies from various perspectives and do diverse statistical analyses on them. Specifically, it is feasible to analyse an actual network of monetary transactions pertaining to each cryptocurrency.
Overview of Cryptocurrencies and Blockchain
The advent of cryptocurrencies and blockchain technology is indicative of a larger trend in technological advancements that enable peer-to-peer (P2P) trade, customization of products, and increased flexibility in production techniques. Due to a multitude of factors, this phenomenon garnered momentum subsequent to the worldwide economic downturn that occurred ten years ago. According to Dyussembekova (2017), there is a notable trend in which prominent digital platforms, like Alibaba, Amazon, Uber, and Airbnb, are progressively displacing traditional physical retailers, service providers, and conventional employment arrangements. Cryptocurrencies represent the pioneering and, hence, most advanced implementation of blockchain technologies. They generate currency without the involvement of central banking systems and enable transactions without the need for traditional financial establishments. The emergence of several cryptocurrencies has exerted competitive pressure on transaction techniques employed by established financial institutions. Nevertheless, significant constraints have become evident. The absence of trusted middlemen in decentralised market organisations might result in significant costs, hindering the viability of such systems. Additionally, the fluctuating value of cryptocurrencies poses a substantial barrier to their potential to serve as a substitute for traditional legal money (Mougayar, 2016).
Blockchain technology strives to advance beyond current capabilities. P2P transactions and P2P information flows are organised in the absence of digital platform-operating enterprises. The extent to which these technologies will entirely eradicate intermediaries, or if other types of trustworthy intermediaries will arise, is yet to be determined. The prospective uses of blockchain technology, such as smart contracts, decentralised databases, and open-source social networks, have the potential to be more transformative than cryptocurrencies. According to Helms (2018), it is probable that ongoing trials may yield enduring breakthroughs, even if their current applications do not withstand the test of time. The advent of blockchain technology has incited a surge of global endeavours, wherein individuals use cryptocurrencies for cross-border transactions and speculative investment purposes. Start-up enterprises are engaged in the extraction of cryptocurrencies and offering services related to blockchain technology. Governments are now engaged in the exploration of blockchain technology as a means to enhance the security and transparency of their services (Castor, 2017).
Concept of Cryptocurrencies
Cryptocurrencies refer to digital or virtual currencies that employ cryptographic techniques to ensure security. In contrast to conventional currencies issued by governmental authorities and central banks, cryptocurrencies possess a decentralised nature and depend on a technological framework known as blockchain for the purpose of recording and validating transactions. Bitcoin is widely recognised as the most prominent cryptocurrency; nevertheless, the market encompasses a multitude of other digital currencies, each distinguished by its own attributes and intended applications. Heid (2013) asserts that cryptocurrencies are tangible precomputed files that employ public key/private key pairs formed by a specific encryption method. The ownership of each key pair, or 'coin,' is determined by the key, which designates the individual who possesses the private key. The key pairs are saved within a file called 'wallet.dat,' which is located in a concealed default directory on the owner's hard disc. Cryptocurrency does not fall under the category of either commodity money or fiat money. Blume (2014) posits that this particular currency presents a novel amalgamation of technological and monetary attributes, hence giving rise to distinct economic inquiries in comparison to other currency types. The object in question exhibits several attributes commonly associated with coinage based on precious metals, such as possessing an intrinsic worth rather than being a currency supported by a governing authority for the purpose of facilitating trade. The decentralised nature of cryptocurrencies implies that they possess the potential to disrupt traditional currencies due to their resistance to central control (Taylor, 2015). Furthermore, their encryption and ability to facilitate digital bartering may have a transformative impact on digital trade markets by establishing a fee-less and fluid trading system (DeVries, 2016). Moreover, due to their nature as payment instruments rather than private currencies, the integration of these instruments into the financial system serves to reduce the risks associated with money laundering and terrorist financing (Dostov & Shust, 2016). Cryptocurrencies provide a level of confidentiality and anonymity in transactions. Complex hashing and time stamping procedures are employed to establish unique identification for each individual coin inside a given currency. According to Hameed (2016), cryptocurrency systems often assert their ability to offer anonymous and decentralised transaction processing. From a political economics perspective, the presence of a cryptocurrency with a steady buying power might be considered helpful in order to alleviate concerns over its acceptance. However, it is important to note that broad expansion of such a currency may not occur until the restrictions that restrict intermediation are eased (Harwick, 2016).
Genesis of SWIFT
Globalisation has emerged as a significant phenomenasignificant phenomenon that has brought about many modifications in the construction of traditional cultures and economies. It fundamentally altered the fundamental notion of a border or barricade, hence enabling the creation of a flexible structure within the global domain.Thedomain. The commencement of commercial flows and the establishment of business amalgamation have occurred between nations with highly developed economies and nations with less developed economies. Consequently, a cross-border exchange of resources and financial transactions occurred, resulting in the amalgamation of cultural elements, societal dynamics, and patterns of consumption.Inconsumption. In the context of a defined geographical area, procedures were established to facilitate the efficient interchange of resources and monetary transactions (Dasgupta & Grover, 2019). However, as a result of increased globalisation, the flow of both financial transactions and resources has expanded across various borders. This process led to governments and banks, particularly those of different countries, contemplating strategies to enhance the ease of monetary transactions. Hence, it became apparent that a transformation in the operational framework of financial institutions would be necessary to accommodate the requirements of these highly dynamic transactions.
Concept of SWIFT Transactions
The Society for Worldwide Interbank Financial Telecommunication (SWIFT) is a prominent worldwide messaging network that has a crucial position in facilitating international financial transactions. SWIFT transactions pertain to the safe transmission of financial data among global banks and financial organisations (SWIFT, 2022). This system plays a crucial role in enabling the efficient flow of cash, securities, and other vital data, hence contributing to the seamless operation of the global financial system.Insystem. In a conventional SWIFT transaction, two financial institutions engage in communication utilising standardised messages, namely MT (Message Type) messages. These messages encompass crucial transaction particulars, including sender and receiver identities, the designated transfer amount, currency codes, and payment instructions. The primary function of SWIFT is not the physical movement of cash, but rather the establishment of a secure communication channel for banks to exchange messages. The transmission of these messages enables the transfer of payments, which occurs through correspondent bank accounts (SWIFT, 2021).
The understanding of SWIFT transactions has significant importance in the context of international trade, cross-border investments, and the maintenance of global financial stability. The facilitation of international trade is made possible by the provision of efficient and secure financial transactions, which allows enterprises to engage in global commerce. Furthermore, it promotes increased openness and mitigates the potential for mistakes or fraudulent activities inside financial transactions.Neverthelesstransactions. Nevertheless, SWIFT transactions are not devoid of problems. The costs associated with these transactions can be rather high, as fees are subject to variation depending on the intricacy and swiftness of the transaction. Additionally, these entities have seen scrutiny due to their susceptibility to cyberattacks and apprehensions regarding the safeguarding of data privacy (Narasimhan, 2019).Notwithstanding). Notwithstanding these obstacles, SWIFT continues to serve as a crucial framework for international finance, guaranteeing the effective and protected transmission of financial data, therefore playing a significant role in the operation of the interdependent global economy.
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Figure 1:The1: The ideal structure of Swift system.
Source:www.cbinsights.comSource: www.cbinsights.com.
CryptocurrenciesParadigm Shift in Finance
Cryptocurrencies encompass digital or virtual assets that are specifically engineered to function as a means of trade, employing cryptographic techniques to ensure security. Bitcoin, the groundbreaking digital currency launched in 2009 by an unidentified individual named Satoshi Nakamoto, laid the foundation for this transformative movement. Since that time, a multitude of cryptocurrencies have surfaced, each possessing distinct characteristics and applications. Prominent instances encompass Ethereum, Ripple (XRP), and Litecoin.InLitecoin. In contrast to conventional currencies, cryptocurrencies often lack centralised control or governance by any authoritative body or governmental entity. Instead, the reliance is placed on distributed ledger technology, generally referred to as blockchain, which effectively documents all transactions occurring inside a network of interconnected computers (Mougayar, 2016). The decentralised structure of this system affords individuals with enhanced autonomy over their financial resources and mitigates the potential for censorship or manipulation. Cryptocurrencies have brought about a significant and revolutionary change in the realm of finance. Cryptocurrencies embody a deviation from conventional financial systems, questioning existing conventions and presenting innovative resolutions to long-standing issues. The paradigm shift discussed in this context is based on the fundamental properties of cryptocurrencies, which include:
Decentralization: Traditional financial systems are centralized, relying on banks and intermediaries to facilitate transactions and store records. Cryptocurrencies, however, operate on decentralized blockchain technology, removing the need for intermediaries. This decentralization increases transparency, reduces the risk of fraud, and empowers individuals by granting them control over their financial assets (Mougayar,2016).
Financial Inclusion: Cryptocurrencies have the potential to bridge the gap between the banked and the unbanked. Nearly 1.7 billion people globally lack access to traditional banking services, but many have smartphones. Cryptocurrencies offer these individuals an opportunity to participate in the global economy, opening doors to financial services, savings, and investment.
Borderless Transactions: Traditional cross-border transactions can be costly and time-consuming due to intermediaries and currency conversions. Cryptocurrencies enable near-instant and cost-effective cross-border transfers. This can revolutionize international trade and remittances, saving businesses and individuals significant amounts of money.
Security: Cryptocurrencies employ cryptographic techniques to secure transactions and wallets. This heightened security, when compared to traditional financial systems, makes it harder for hackers to steal funds or engage in fraudulent activities (Gensler, 2021). While security breaches can still occur, they are typically the result of individual lapses rather than systemic vulnerabilities.
Financial Innovation: Cryptocurrencies have spawned a wave of financial innovation. Smart contracts, for example, enable self-executing agreements without the need for intermediaries. DeFi (Decentralized Finance) platforms offer a range of financial services, such as lending, borrowing, and trading, directly on blockchain networks, potentially disrupting traditional banks and financial institutions.
Cryptocurrencies and Investment
The increasing prominence of cryptocurrencies has rendered them a widely preferred option for investing. Investors are attracted to the prospect of achieving substantial financial gains and enhancing the diversification of their investment portfolios. Nevertheless, the inherent instability of cryptocurrency markets gives rise to potential advantages as well as hazards. The volatility of prices in cryptocurrencies may have both positive and negative implications for investors since they are subject to considerable fluctuations within a short timeframe. Moreover, the emergence of cryptocurrencies has catalysed the advancement of diverse financial instruments, including cryptocurrency exchanges, digital wallets, and decentralised finance (DeFi) platforms. These advancements have broadened the scope of the financial sector, presenting novel opportunities for generating wealth and promoting financial inclusivity. Frankenfield (2021) asserts that cryptocurrencies have garnered a perception of being volatile investment vehicles, mostly attributable to substantial investor losses resulting from fraudulent activities, security breaches, software glitches, and market fluctuations. While fundamental cryptography and blockchain technologies are widely considered secure, the intricate nature of using and safeguarding cryptographic assets can pose a substantial risk to inexperienced users.Cryptocurrencies present investors with a novel asset category that enables portfolio diversification. By incorporating digital assets into their investing portfolios, investors have the opportunity to mitigate risk through diversification across several asset classes. According to a study conducted by Bouri et al. (2017), the inclusion of cryptocurrencies in a conventional portfolio has the potential to augment the advantages of diversity. The study done by Bakshi et al. (2018) offers proof in support of the idea that adding cryptocurrencies to a traditional investing portfolio can successfully reduce overall risk by utilizing the benefits of diversity. Incorporating cryptocurrency with traditional assets such as equities and bonds might potentially enable investors to get enhanced risk-adjusted returns. Certain investors perceive cryptocurrencies, namely Bitcoin, as a means of safeguarding against the adverse effects of inflation. According to the findings of Gandal et al. (2018), there is empirical evidence suggesting that Bitcoin serves as a means of preserving capital for investors during periods characterised by economic instability and inflationary pressures. According to Ciaian et al. (2018), cryptocurrency provides investors with more liquidity and improved accessibility. They possess the characteristic of being easily reachable by a wider range of investors, including individuals residing in places with limited access to traditional banking services. The presence of accessibility measures has the potential to generate increased investment in markets that were previously unexplored. However, it is worth noting that a notable aspect of empirical studies is the considerable volatility observed in bitcoin pricing. According to Huisman and Koedijk (2018), the increased volatility displayed by cryptocurrencies deters risk-averse investors and increases the complexity of the investment decision-making process. Abrupt fluctuations in prices have the potential to result in substantial financial setbacks. The presence of regulatory ambiguities pertaining to cryptocurrencies presents a potential danger to investors. According to Yermack (2018), the influence of regulatory measures on cryptocurrency markets can have a substantial effect, leading to abrupt decreases in prices. The absence of a well-defined regulatory framework has the potential to discourage the participation of institutional investors. Nevertheless, problems with fraudulent activity and security flaws have plagued the cryptocurrency industry. According to Mancini (2020), instances of fraudulent schemes and hacking have resulted in significant financial losses for investors, hence undermining confidence in the market. The influence of cryptocurrencies on investment is characterised by a range of factors, encompassing both advantageous and disadvantageous dimensions. The allure of diversification advantages and the opportunity for hedging against inflation has garnered the attention of investors towards the cryptocurrency market. Nevertheless, investors face considerable obstacles because to the market's high volatility, potential regulatory problems, security concerns, and the lack of underlying intrinsic value.
The Role of SWIFT in Cross-Border Transactions
SWIFT is a cooperative society that provides secure, standardized messaging services to financial institutions worldwide. It plays a pivotal role in facilitating cross-border transactions, ensuring the efficient flow of funds across borders. SWIFT's network connects thousands of banks and financial institutions, enabling them tocommunicate and settle international transactions.In today's interconnected global economy, cross-border transactions are an essential component of international trade and finance(finance (SWIFT, 2023). These transactions involve the exchange of funds, goods, and services between individuals, businesses, and governments across different countries. To facilitate the smooth flow of cross-border transactions, the financial industry relies heavily on the Society for Worldwide Interbank Financial Telecommunication (SWIFT). This international messaging network plays a pivotal role in ensuring the efficiency, security, and transparency of cross-border transactions (Narasimhan, 2019).However). However, one of SWIFT's primary functions is facilitating cross-border payment transactions. When a customer or business initiates an international payment, the following steps typically occur within the SWIFT system:
Efficiency: SWIFT significantly streamlines the cross-border transaction process by providing a standardized and automated platform for communication. This reduces the time and costs associated with international payments, making it easier for businesses and individuals to engage in global trade.
Transparency: The SWIFT network enhances transparency by providing a traceable record of all communication and transactions. This transparency is critical for regulatory compliance, fraud prevention, and dispute resolution in cross-border transactions(transactions (SWIFT, 2023).
Risk Mitigation: SWIFT's security measures and authentication processes help mitigate risks associated with cross-border transactions. Financial institutions can trust that the messages they receive are from legitimate sources, reducing the risk of fraud and cyberattacks.
Global Reach: SWIFT's extensive network connects over 11,000 financial institutions in more than 200 countries and territories. This global reach enables cross-border transactions to occur seamlessly across borders and currencies, supporting international trade and economic growth.
Compliance and Regulation: SWIFT plays a crucial role in helping financial institutions comply with international regulations, including anti-money laundering (AML) and know-your-customer (KYC) requirements. Messages exchanged through SWIFT often contain important compliance-related information(information (SWIFT, 2023).
SWIFT Intermediary in Global Transaction 
The absence of a payment system would render global production and exchange unfeasible. This sentiment is reiterated in one of the fundamental economic tasks of the financial system, which is to establish a payment system that enables the transfer of money required for the acquisition of various commodities and services (Dixon, 2011). According to Ingves (2018), accessibility to the payments system has emerged as a fundamental component of a nation's fundamental infrastructure, given its crucial role in facilitating daily activities. According to the previous governor of the United States Federal Reserve (the Fed), a potential strategy to severely impact the U.S. economy would involve targeting and disabling the payment networks. In previous times, payments were regarded as a technical concern confined to the back office, characterised by their concealed and enigmatic nature. However, this perception has undergone a significant transformation, as the sector is now recognised to possess strategic importance (Villeroy de Galhau, 2018). Certain regulatory and supervisory entities have identified specific Financial Market Infrastructure (FMI) participants as systemically significant due to their crucial function in mitigating and overseeing risk as well as upholding overall stability (Bank of England, 2013; European Commission, n.d.; Financial Stability Oversight Council, 2012). The Committee on Payments and Market Infrastructures (CPMI) serves as the supranational entity responsible for promoting the enhancement of safety and efficiency in the domains of payments, clearing, and settlement. The CPMI, which consists of central banks, lacks formal supranational authority and instead relies entirely on the dedication of its members to fulfil its mandate. This mandate primarily focuses on the intricacies of Financial Market Infrastructure (FMI) operations, aiming to mitigate risk and foster financial stability by establishing secure and efficient systems for payment, clearing, and settlement (CPMI and IOSCO, 2012). The CPMI offers a comprehensive structure for the management of many forms of risk, and it generally supports the use of market principles to enhance efficiency. However, in certain instances, FMI contradicts this objective by functioning as a monopoly controlled by a small group of members. The CB system, which has a history spanning over 500 years, underwent significant developments to facilitate long-distance commerce (Norman, Shaw, and Speight 2011). It may be regarded as the fundamental framework upon which the international financial network was built. Within this particular framework, there exists a dynamic where two financial institutions, referred to as the respondent and the correspondent, maintain mutual accounts with one another as part of a correspondent banking relationship (CBR). This CBR is a structured and mutually agreed-upon arrangement between trusted parties. Over the course of several centuries, the aforementioned system has progressively developed into the contemporary decentralised payment network consisting of segregated national systems. In previous times, domestic payments were facilitated through the use of central banks (CB). However, with the emergence of computerised payment systems in the early 1970s, the process of settling domestic banking transactions became predominantly centralised through central banks. The implementation of centralization has yielded financial benefits in the form of cost reductions and reduced liquidity demands for banking institutions. Typically, access to a jurisdiction's payment system is limited to banks that possess the necessary licencing and regulatory approvals within that particular jurisdiction. Due to the cross-border and multi-currency nature of international payments, a centralised payment system for facilitating such transactions is absent. In practice, banks in a particular nation establish a connection with another country's payments system by means of a correspondent banking relationship (CBR) with a partner bank located in the latter country. Rapidly, these linkages assume a hierarchical and layered structure, as smaller banks within a given jurisdiction depend on larger banks within the same country to facilitate cross-border transactions. According to Zschieschang (2018), the banking industry is projected to have around 1.3 million contractual ties, which are not of a transactional nature. The banks engage in negotiations regarding the specifics of their revenue-based collaboration, as outlined in their contracts. These negotiations encompass various aspects of payment handling, such as dealing with different currencies and countries and differentiating between payments from private individuals and businesses. Additionally, the negotiations involve determining the timing of transaction settlements, deciding whether to pre-fund accounts or extend credit, establishing fees and balances, and assigning responsibility for foreign exchange (FX) conversion. According to the Foreign Monetary Fund (2017), over 66% of foreign payments are facilitated by correspondent banking relationships (CBRs). Additionally, 13% of these payments are done "on-us," meaning they occur within the branches of a single bank. The other 20% of international payments utilise cross-border retail and high-value payment systems. Therefore, it can be argued that community-based organisations (CBRs) play a pivotal role in facilitating the integration of local economies into the global financial system (World Bank Group et al., 2018). Nevertheless, despite the global distribution of this system, the movement of funds tends to be focused inside systemically significant institutions situated in International Financial Centres (IFCs), which serve as the pinnacle of this hierarchical banking structure (Grolleman and Jutrsa, 2017). Since the onset of the 2008 financial crisis, central banks (CB) have been the focus of publications that express worries over the growing concentration of major banks. These banks have been seen to withdraw from providing services in some geographic areas due to concerns over poor profitability and compliance with risk regulations. Certain consequences include diminished accessibility to the global financial system and impeded economic expansion (World Bank Group et al., 2018; International Monetary Fund, 2017). In a specific instance, the removal of cash-based remittances (CBRs) denominated in the United States dollar (USD) in Angola, a country with a significant reliance on foreign commerce, resulted in a realignment of trade from the USD to the euro currency. The ensuing scarcity of United States dollars had a widespread impact on many sectors of the economy, encompassing the availability of essential commodities such as food and medication, thus leading to an increase in inflation. In the context of Belize, the decline in correspondent banking relationships (CBRs) has resulted in a notable escalation in transaction fees, prolonged payment processing durations, and diminished bank deposits. Figure 2 illustrates the functioning of the CB system. A comprehensive comprehension of the subject matter has significant importance, given that the origins of SWIFT are inherently intertwined with the CB system.
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Figure 2: The anatomy of an international payment via correspondent banking
Source: own illustration, based on European Central Bank (2017); Gifford and Cheng(Cheng (2016); McCune (2014); SWIFT (2016; 2018).
Figure 2 shows how correspondent banking relationships between the two correspondent banks transfer funds in a particular currency corridor; it also illustrates those messages but not money across borders. There are a series of domestic transactions, with the two banks ending up with more and less money in their respective correspondent accounts (McCune, 2014). Accounts (a/c) are debited and credited (settled) in response to messages transmitted between banks, all of this via the SWIFT system. Until the 1970s, freeform messages were transmitted via telex, which was inefficient and costly. SWIFT was established in 1973 by banks to create a standardised, secure, and reliable messaging system that would overcome the inefficiencies of telex, and this is still a mainstay of its operations today. Thus, while the flow of funds in CB is concentrated among large banks that settle payments between each other, a key component and, in practice, the primary way of communicating payment messages is the global messaging network centralised in SWIFT. Messaging and settlement are the two key pillars at the heart of the CB process. The main actors in the settlement pillar are banks, and settlement occurs in their accounts. As portrayed in Figure 2, this is not one centralised system but rather a fragmented, distributed network of over a million bilateral contracts. Via double-entry bookkeeping, the acts of changing accounts, ledger entries, and balances involved in settlement make it appear that money has moved across borders. These changes are communicated in the messaging pillar via SWIFT, the single main actor or lead entity in this pillar. Mediating between all banks as the monopoly provider of the messaging network to all banks, SWIFT is both intermediary and infrastructure.
SWIFT’s financial messaging system links global securities and payment systems (Figure 3), making it literally an infrastructure for infrastructure classified as a “critical service provider” by its overseeing central bank (National Bank of Belgium, 2017). National payments systems, and, alternatively, payments systems within a currency union like the euro, are supervised and often also run by a national (or, in the case of the euro, the European) central bank. Since no centralised international payment system exists, one of the basic means by which money moves across borders is via the CB system. The bilateral, hierarchical CBRs are a crucial financial discipline. They support trade and provide domestic and cross-border payments,including remittances. As banks extend credit lines and hold balances with each other in the interbank market, their interdependency contains systemic risk potential (Wandhöfer and Casu, 2018). SWIFT’s financial messaging service transmits instructions between all participants in this system; SWIFT’s network is therefore essential in allowing banks to manage liquidity and risk. The payments industry in general has been growing and provided 34 percent of banking revenues in 2016 (McKinsey & Company, 2017), with revenue from cross-border payments, FX transactions (Figure 3), and trade services amounting to USD 145 billion (Badi et al., 2017). While it can be difficult to estimate exact revenues from CB specifically, it is also difficult for customers to obtain exact fees until after the payment transaction (Money Mover and Accourt, 2016). Banks’ revenues come from various sources:processingsources: processing fees charged to the originator and the beneficiary (Figure 3), interest on a float (the value difference between debiting the originator and crediting the beneficiary), and FX spreads. The majority of bank profits come from FX margins rather than fees (Collinson, 2017; Money Mover and Accourt, 2016).
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Figure 3: Interlinkages between financial market infrastructures and the criticalservice providers T2S (unique within the European Union) and SWIFT
Source: National Bank of Belgium (2017)
SWIFT Statistical Methods of Transactions
The Society for Worldwide Interbank Financial Telecommunication, commonly known as SWIFT, is a global messaging network that plays a pivotal role in the world of international finance and banking. SWIFT facilitates the secure exchange of financial information and transactions among thousands of financial institutions worldwide. To maintain the integrity and efficiency of this network, SWIFT employs various statistical methods to monitor and analyse transactions. In this article, we will delve into the statistical methods used by SWIFT for transaction analysis, providing insights into their importance and impact on global finance.
Data Collection
SWIFT's statistical methods start with the collection of vast amounts of transaction data. Every day, trillions of dollars flow through the SWIFT network, including payments, securities, and trade finance messages. This data is collected from participating financial institutions worldwide (SWIFT, 2021). It is crucial to note that SWIFT prioritizes data privacy and security, adhering to strict protocols and regulations to protect sensitive information.
Data Normalization
Once the data is collected, SWIFT employs data normalization techniques to ensure consistency and accuracy. This involves standardizing data formats, currencies, and time zones, making it easier to analyze and compare transactions from different regions and institutions (SWIFT, 2021).
Transaction Monitoring
SWIFT uses statistical methods for transaction monitoring to identify unusual or suspicious activities. Statistical models, such as anomaly detection algorithms and regression analysis, are applied to the normalized data. These models can detect deviations from typical transaction patterns, potentially indicating fraud or illicit activities (SWIFT, 2021).
Trend Analysis
SWIFT also conducts trend analysis to gain insights into the global financial landscape. By analyzing transaction data over time, SWIFT can identify emerging trends, market shifts, and changes in the financial industry's behavior (SWIFT, 2021). This information is valuable for financial institutions and policymakers to make informed decisions.
Risk Assessment
Risk assessment is a critical aspect of SWIFT's statistical methods. By analyzing transaction data, SWIFT can assess the risk associated with different financial institutions and counterparties. This information helps financial institutions make informed decisions about whom they conduct business with and how to manage risk effectively (SWIFT, 2021).
Fraud Detection
Detecting and preventing fraud is a top priority for SWIFT. Statistical methods, such as machine learning algorithms, are used to identify potentially fraudulent transactions. SWIFT's fraud detection models continuously evolve to stay ahead of emerging threats in the financial sector (SWIFT, 2021).
Performance Optimization
SWIFT uses statistical analysis to optimize the performance of its network. By monitoring transaction speeds, routing efficiency, and system reliability, SWIFT can identify areas that need improvement. This ensures that transactions are processed efficiently and reliably, minimizing disruptions in the global financial system (SWIFT, 2021)..
Regulatory Compliance
SWIFT's statistical methods also play a crucial role in ensuring regulatory compliance. Financial institutions are subject to various regulations and reporting requirements. SWIFT's data analytics capabilities help institutions meet these obligations by providing accurate and timely transaction data (SWIFT, 2021).
However, SWIFT's statistical methods of transactions are a cornerstone of its operations in the global financial industry. Through data collection, normalization, monitoring, and analysis, SWIFT ensures the security, efficiency, and reliability of its network. These methods are essential for detecting fraud, assessing risk, complying with regulations, and providing valuable insights into the ever-evolving world of international finance. SWIFT's commitment to data privacy and security, along with its continuous improvement of statistical methods, contributes to the stability and integrity of the global financial system.

Conclusion
In conclusion, cryptocurrencies have emerged as a disruptive force in the world of finance, offering decentralised, secure, and borderless transactions. Their popularity has grown exponentially, attracting both enthusiasts and skeptics. They have disrupted traditional finance by offering decentralised digital assets like Bitcoin and Ethereum. Statistical methods are crucial for monitoring and securing transactions on the SWIFT network, the backbone of global financial messaging. While cryptocurrencies provide financial freedom and innovation, they also pose regulatory challenges and concerns about their potential misuse. On the other hand, SWIFT transactions, the traditional backbone of global financial communication, rely on statistical methods to ensure efficient and secure cross-border transfers. These methods involve analysing historical transaction data to detect anomalies, monitor network performance, and enhance security protocols. However, SWIFT faces increasing pressure to adapt to the evolving financial landscape and may need to integrate blockchain technology or other innovations to remain competitive. In this evolving financial ecosystem, a balance between cryptocurrencies' innovation and SWIFT's reliability is essential to meet the demands of a rapidly changing world.
Recommendations
1.	Recommendations include advanced data analytics to detect anomalies, trend analysis for fraud prevention, and machine learning algorithms for predictive modeling. 
2.	SWIFT should implement robust statistical techniques that can enhance transaction monitoring, reducing risks and ensuring the integrity of international financial flows in the era of cryptocurrencies.
3.	Regulatory bodies of cryptocurrencies need to develop coherent frameworks to provide investors with more confidence and security in the market. While cryptocurrencies have undoubtedly altered the investment landscape, their long-term impact remains a subject of ongoing empirical research.
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