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			Preface
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			Since 2008, there has been a subsequent enthusiasm, attention towards media,  reflection, and continuous innovation based on Decentralized Finance, Non-Fungible Tokens (NFTs), Metaverse, and cryptocurrencies. They are becoming one of the most interesting and perhaps most misunderstood phenomena in this century. However, the popularity and potential for 'disrupting' and improving traditional financial systems have led to a rising list of research papers and various policy reports. But unfortunately, many contributions have tended to focus on the contemporary positivist side of cryptocurrency, Decentralized Finance, Non-Fungible Tokens (NFTs), and Metaverse by not considering the normative intentions of its creators or, perhaps, more importantly, the historical context under which money and monetary systems are getting evolved. Moreover, these contributions are tending

			The idea of money has been evolving continuously over a time period. Compared to the early 20th century,  the technological innovations of the 21st century have become a phenomenon with a wider range of feasible possibilities. To give some idea of the new range of types of money, the Bank for International Settlements has published a series of taxonomies, including the 'money flower' and more general taxonomies comparing between central bank-issued and private-sector issued digital currencies. Within this wide range of contexts, various types of money exist, each with different underlying characteristics or attributes.

			This book is mainly aimed at the technical aspect and can be used as basic studying material related to this topic.

			Happy Reading.....
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			Part 1

			The Future of Decentralized Finance (DeFi)

			Chapter 1. Introduction

			1.1 Introduction

			

			There was peer-to-peer during the early days of market exchange, also known as Barter. Because supply and demand needed to be matched between these peer to peer, Barter was more inefficient. Money as a medium of exchange and store value was introduced to solve this exactly matching problem. In exchange for goods, agents used to accept items any number of like stones or shells. The currency had tangible value in which the specie money emerged eventually. Currently, central banks are controlling non-collateralized (fiat) currency. Over time, the form of money is changing, but the infrastructure of financial institutions has not yet changed.

			With the help of blockchain technology, the current financial infrastructure of the historic platform is emerging in which the Decentralized Finance (DeFi) are building and combining an open-source building block into a modern product with less friction and more value to users. To provide services to the customer, there is no need to give the cost of $100 million in assets; instead, DeFi will change to all other meaningful centralized financial infrastructure in the future. With the help of this technology, anybody can pay a flat fee to use it and benefit from the innovation of DeFi.

			It is a competitive marketplace of defi apps functioning on various financial “primitives” such as exchange, save, lend, and tokenize. In addition, the network effects of combining and recombining DeFi products are benefitting these applications. As a result, the traditional financial ecosystem is attracting more market share.

			Here this book gives details about the DeFi solving the problems of controlling centralization, less access,  less efficiency, absence of interoperability, and opacity. It also describes the rapidly growing DeFi landscape and presents a vision of the future opportunities that DeFi is unlocking.

			We live in a world of centralized finance; Central Banks control the money supply. With the help of Intermediaries, Financial Trading is largely done. Through traditional banking institutions borrowing and lending are being conducted. There has been progress on a different model of Decentralized Finance or DeFi. With the help of a common ledger, peers are interacting with peers that any centralized organization does not control. So DeFi is offering the considerable potential to solve some of the key problems of Centralized Financial Systems, which is given in detail as given below.

			(i) Centralized Control: 

			There are many layers in centralization. Consumer and businesses deal with a single localized bank. The rate and fees are being controlled by the bank. It will be costly to switch. The USA banking system is highly concentrated to it. Back in 1984, the four largest banks had a 44% share of insured deposits compared to 15%. The USA banking system is less concentrated as compared to other countries, such as the United Kingdom and Canada, etc. In a centralized banking system, a single centralized entity attempts to set short-term interest rates and influence the inflation rate. The central phenomenon is not pertaining to the legacy of the financial sector. New technology-related companies dominate certain industries such as Amazon, Facebook, Google, etc.

			

			(ii) Limited Access: 

			Currently, around 1.7 billion people are unbanked, making it very challenging for them to obtain loans and operate in internet commerce. To cover liquidity shortfall, a consumer must have resort to payday lending operations. It does not give a guarantee if it is being banked. The bank may suggest a credit card loan without bothering with the small loan that a new business requires. The credit card may have a borrowing rate of more than 20% per year,  a high hurdle rate for finding profitable investment projects.

			(iii) Inefficiency: 

			There are many inefficiencies in the centralized financial system. On every swipe of the credit card due to the payment network oligopoly’s pricing power, there is an interchange rate, causing consumers and small businesses to lose up to 3% of a transaction’s value. Remittance fees are 5-7%. The other example would be to “settle” a stock transaction as it takes two days. In this current internet day, it is not convincible. Other inefficiencies may include costly transfer of funds, direct and indirect brokerage fees, lack of security, and the inability to conduct microtransactions. Many users may find this inefficiency not obvious. In the current banking system, deposit interest rates remain very low, and loan rates are increasing as banks need to cover their bricks-and-mortar costs. The same issue can see in the case of the insurance industry.   

			(iv) Lack of Interoperability: 

			Consumers and businesses are dealing with a financial institution in an environment that locks interconnectivity. To sustain high switching costs, the financial system is stored as well as designed. Therefore, it is difficult to move money from one institution to another institution. It can take three days to complete a wire transfer. Some attempts are made to reduce it as the problem is well known already. Let us take an example where back in 2019, Visa acquired Plaid. Plaid allows any company to financial institutions’ information stack by the user’s permission. This is an example of a corporation operating in the world of centralized finance and is trying to acquire a product to reduce a particular problem but not addressing the fundamental problems with the current financial infrastructure. It was a strategic move to buy time.

			(v) Opacity: 

			It is not transparent in the current financial system. Bank customers have very little information about the financial health of their bank and must place their faith in the limited government protection of FDIC insurance on their deposits. If the offered rate competes with them, it is difficult for the bank customer to seek a loan. Although the market for loans is broken, the consumer insurance industry has made some progress with fintech services that offer to find the low price. However, everyone, especially the competing lenders, suffers from system inefficiencies. The result is that it reflects low legacy bricks-and-mortar costs as well as bloated back-office costs.

			The above-given problems are of two parts. First, the costs may lead to lower economic growth. If we consider taking an example where the loan rates are very high due to legacy costs,  high-quality investment projects may be gone previously. An entrepreneur’s high-quality idea is to target a 20% rate of return, precisely the type of project that can accelerate economic growth. The profitable project may never be pursued if the bank tells the entrepreneur to borrow money on his/her credit card at 24% per year.

			The second problem would be based on inequality. There should be given equality of opportunity. A project should be financed based on the quality of the idea and the execution plan’s soundness, not by any other factors. When good ideas are not financed, inequality also limits growth. While appearing to be the land of opportunity, the USA  has been one of the worst records in moving the income from the bottom to the top quartile. Inequality of opportunity may arise in that part, from lack of access to the current banking system, reliance on costly alternative financings such as payday lending, and the inability to buy or sell in the modern world of e-commerce.

			After giving suggestions, there consist a long list of serious problems to the current system of centralized finance. The financial infrastructure has failed to adopt it fully in this current digital era. On the other hand, decentralized is offering new opportunities. The technology is growing, but the potential increase in value is quite promising.

			1.2 Summary 

			Here we have seen some basic introduction based on Defi. We have also seen that in this competitive marketplace of decentralized financial applications how Defi’s are helping the blockchain technology as well as offering the potential to solve the key problems of Centralized Financial Systems like Centralized Control, Limited Access, Inefficiency, Lack of Interoperability, and opacity with explanation for each of them.

			1.3 Exercise

				1.	What is Defi?

				2.	Who is helping to emerge the historical platform of Defi?

				3.	Who is fundamentally a competitive marketplace of decentralized financial applications?

				4.	Which type of currency is currently being controlled by central banks?

				5.	What are some key problems of Centralized Financial Systems which are offered Defi to solve? (Just name them)

			

				6.	Explain Centralized Control?

				7.	Explain Limited Access?

				8.	Explain inefficiency?

				9.	Explain Lack of Interoperability?

				10.	Explain opacity?
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			Chapter 2. The Origins of Modern Decentralized Finance

			2.1 A brief history of finance 

			We can argue about the current financial system, which is causing so much trouble with lots of inefficiencies, but it is much better compared with the past financial system. 

			Finance was found to be originated back in around 3000BC during the start of the civilization. Banking originated in the Babylonian empire. In that period, valuables (what we call now money) like grains ,cattle, precious material, etc., were stored at safe places, especially in temples and palaces. At that same period, the Sumerian city of Uruk in Mesopotamia supported trade by lending and using interest. In the 18th century (1792-1750 BC), the Code of Hammurabi has included laws governing banking operations. The Babylonians used to charge interest at 20 percent per annum. Then back in 1200 BC, China started using cowrie shells as a form of money. By 640 BC, The first coin money was introduced by Lydia. Lydia was the first place where permanent retail shops were open. The crude coins were first used back in earlier 687BC in Lydia. In the years between 600 and 570 BCE, the coins used represented am money. Some of the cities that came under The Greek Empire, like Aegina (595 BCE), Athens (575 BCE), and Corinth (570 BCE), started to mint their own coins. These coins have now provided the traditional functions of money: unit of account, medium of exchange, and store of value. Money’s important characteristics also include durability, portability, divisibility, uniformity, limited supply, acceptability, and stability. Banknotes originated in China have made their way to Europe back in the 13th century.

			

			Back in 1871, Western Union originated the non-physical transfer of money. Exhibit 1 shows a copy of an early transfer for $300. If you notice, the fees amount to be $9.34 or roughly 3%. It was remarkable to see that over 150 years, it has been changed very less. Unfortunately, money transfers are routinely becoming more expensive, and credit card fees are 3%.

			[image: 5f1f813e1984d9987ea3abbc_westernunion.jpg]

			Fig 1: Western Union transfer from 1873

			Back in the last century, it has started taking the pace of innovation for Credit cards (1950) with Diners Card, ATM (1967) by Barclays Bank, telephone banking (1983) from Bank of Scotland, and Internet banking (1994) by Stanford Federal Credit Union. Further innovation, RFID payments (1997) with Mobil Speedpass, chip and pin credit cards (2005), and Apple Pay (2014). 

			On the backbone of centralized finance, all of these innovations were built. In the past 150 years, nothing has changed much in the current banking system. Innovation supported a legacy structure, but digitization was considered as important for innovation

			2.2 Fintech 

			The high costs associated with the legacy system spurred further innovations, also known as Fintech. So due to this high cost high, innovation will rise again to capitalize on inefficiencies. by a powerful layer of middle people, it has slowed down the innovation. In 20 years, decentralized finance emerged in the foreign currency of the forex market. To manage their forex needs, large corporations used their investment banks. Considering an example, a U.S.-based corporation may need €50 million at the end of September to make a payment on some goods purchased in Germany. Their bank would quote a rate for the transaction.

			Similarly, other bank clients may need to sell €50 million at the end of September. The bank may also quote a different rate. The difference in the rate is also called the spread. The spread is the profit that the bank makes from being the intermediary. This was an important part of bank profits by giving multi-trillion dollar forex market.

			In early 2001, a fintech startup offered an idea that instead of individual corporations querying about  various banks to get the best rate, why not have an electronic system that used to match the buyers and sellers directly at an agreed-upon price and with no spread. The bank can offer this type of service to the customers and collect a modest fee. In addition, if some customers deal with many other banks, connecting with customers at all the banks participating in the peer-to-peer network will be possible.

			But the bank may imagine, especially the reception thinking, if they invest in an electronic system that will surely eat the business and can be removed largely at a very important profit center. 20 years ago, banks already realized that their largest customers were not happy with the current system as globalization arose in which these customers were facing unnecessary forex transactions costs.

			If we take an earlier example would be the rise of dark pool stock trading. In 1979, the US Securities and Exchange Commission instituted Rule 19c3 that allowed stocks listed on one exchange, such as the NYSE, to be traded off-exchange. As a result, many large institutions had moved their trading, particularly large blocks, to these dark pools where they traded peer-to-peer with far lower costs than traditional exchange-based trading.

			A large amount of transaction costs has brought in many fintech innovations. If we consider taking an example of an earlier innovator in the payments space was PayPal, which was founded over 20 years ago. In addition, banks have started to add their payment systems. For example, back in 2017, seven of the largest USA banks launched Zelle. An important commonality of these cost-reducing fintech advances is that these innovations rely mostly on the centralized backbone of the current financial infrastructure.

			2.3 Bitcoin and Cryptocurrency 

			In the early 1980s, dozen digital currency initiatives began, but all failed. In 2008 with the publication of Bitcoin white paper by the famous Satoshi Nakamoto, the landscape shifted. The paper utilizes the concept of blockchain and presents a decentralized peer-to-peer system. In 1991 blockchain was invented by Haber and Stornetta. It was imagined to be a time-stamping system to keep track of different document versions. The revolution of bitcoin is to combine the idea of blockchain with a consensus mechanism known as Proof of Work. This blockchain technology produces an immutable ledger that removes a key problem with any digital asset. With the help of this technology, we can make ideal copies and can spend them many times. Blockchains allow for the key features desirable in a store of value, which was never before, simultaneously present in a single asset. In addition, blockchains allow for cryptographic scarcity censorship resistance and user sovereignty and portability.

			It is very important to understand the value theory of Bitcoin. By assessing the value proposition of other financial assets, it can be put into point of view. Let us take an example considering the US dollar. In 1971 before the gold standard was removed, it used to be backed by gold. The demand for USD comes from 

				i)	Taxes, 

				ii)	Purchase of US goods denominated in USD, and

				iii)	Repayment of debt denominated by USD. 

			No three cases, as said above, have created permanent value, but the value based on the US economy network has created permanent value. The price of the USD can be impacted due to the expansion of these components of the US economy. It shocks the supply of USD by adjusting its price at a given level of demand. To achieve USD’s financial or political goals through monetary policy, the Fed can adjust the supply. The value of USD can be eaten away due to this rise, thereby decreasing the ability to store its value over time. The Great Monetary Inflation or the one which may concern with this runaway rise that can lead to a flight to inflation resistant assets. Due to its practically limited supply, concrete utility, and general global trustworthiness, gold has proved to be a successful inflation safeguard. However, gold is a volatile asset; its historical safeguard ability is only realized at extremely long horizons.

			Bitcoin considers being worthless as many arguments have no tangible. Taking the gold philosophy, some of the gold is used in technology hardware, and two-thirds of gold is used for jewelry. So we can say gold has tangible value. A fiat currency has value as legal tender. We can consider many examples by looking back at the history of the currency rising without any backing that had value.

			Let’s consider taking an example of the Iraqi Swiss dinar. From 1990 until the first Gulf War, this was considered the Iraqi Swiss dinar. The printing plates were manufactured in Switzerland and were outsourced to the United Kingdom. So back in 1991 was divided with the Kurds in which they were controlling the north and Saddam Hussien in the south. Due to sanctions, Iraq had to start local production and could not import dinars. So the Central Bank of Iraq had announced back in 1993  that the citizens had three weeks to exchange their old 25 dinars for the new ones.
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			Fig 2: Iraqi Swiss dinars and new dinars

			The old Swiss dinar still continued to use it in the north, but the new dinars suffered from extreme inflation in the south. The exchange rate was 300 new dinars for a single Iraqi Swiss dinar. Iraqi Swiss dinar used to accept money with no official backing. It had fundamental value, but there was no tangible value. Importantly, value can be derived from both tangible as well as intangible value.

			At the hands of global governments, bitcoin is considered a potential store of value and a possible safeguard to political and economic unrest. Due to increased trust and liquidity, as the network grows, the value proposition only increases. Bitcoins’ flat fees and deflationary characteristics discourage using it in small transactions, but it was originally intended as a peer-to-peer currency. There are many arguments that cryptocurrencies are the new asset class’s flagship. Based on the construction of their networks, they can have varied use cases. We believe that Bitcoin itself will continue as an important store of value and a potential inflation hedge over long horizons.

			The original cryptocurrencies offered an alternative to the financial system in which the governments and centralized institutions dominate it, such as central banks. They arose largely from a desire to replace inefficient, siloed financial systems with immutable, borderless, open-source algorithms. To create different value propositions, we can adjust the parameters of the currencies, such as inflation and mechanism for consensus via their underlying blockchain.

			2.4 Ethereum and DeFi 

			By market cap ($230bn), Ethereum (ETH) is currently the second-largest cryptocurrency. The idea of Ethereum was introduced by Vitalik Buterin back in 2014, and it was first coined in 2015. Ethereum is in some sense a logical extension of the applications of Bitcoin. Ethereum allows for smart contracts. They are the code that lives on a blockchain, can control assets and data, and define interactions between the assets, data, and network participants. Therefore, we can define Ethereum as a smart contract platform.

			A decentralized application or dApp is rising by the Ethereum and other smart contract platforms. The backend components of these Ethereum applications are built with interoperable, transparent smart contracts that continue to exist as long as the chain is living so as to exist. Dapps allow peers to directly interact with them and remove the company’s needs and act as a central clearinghouse for app interactions. It is becoming apparent very fast that the first killer DApps would be financial ones.

			

			Decentralized finance or DeFi is defined as the drive toward financial dApps became a movement in its own right. Decentralized Finance (DeFi) is building and combining an open source building block into a modern product with less friction and more value. To provide services to the customer, there is no need to give cost for $100 million in assets; instead, in the future, DeFi will replace all meaningful centralized financial infrastructure. With the help of this technology, anybody can pay a flat fee to use it and benefit from the innovation of DeFi. The DeFi solves centralized control, limited access, inefficiency, lack of interoperability, and opacity. It also describes the rapidly growing DeFi landscape and presents a vision of the future opportunities that DeFi is unlocking.

			2.5  Summary 

			Here this chapter explains to us the brief history of finance. We have also seen the comparison of the current financial system with the past. We have also understood Fintech, Bitcoin and Cryptocurrency , Ethereum and Defi (Decentralized Finance), and the money change of old Iraqi Swiss dinars to new dinars of 25 dinars.

			2.6 Exercise 

				1.	In which year was the finance found to be originated?

				2.	Explain in brief the history of finance?

				3.	Explain Fintech?

				4.	Explain Bitcoin?

				5.	Explain Cryptocurrency?

				6.	Explain about the Iraqi Swiss Dinar?

				7.	In 2008 who published the Bitcoin White Paper

				8.	What is Defi?

				9.	What is Ethereum?

				10.	Who is considered the second-largest cryptocurrency in the market cap?
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			Chapter 3. DeFi Infrastructure

			3.1 Blockchain 

			For blockchain, DeFi is said to be the decentralizing backbone. They are fundamentally software protocols that allow many parties to operate under assumptions that are being shared and data without being trusted by anyone. The data can be placement, termination, details of items in a supply chain, or account balances of a token. To allow an audit of the prior history in blockchain, updates are packaged into blocks and chained together cryptographically.

			The reason behind blockchains till now are possible due to  Consensus Protocol. It is a set of rules that are used to determine what different kinds of blocks can become part of the chain as well as the truth. These consensus protocols are made in such a way to be resistant to malicious tampering up to certain security bound. We focus on using the Proof of Work (PoW) consensus protocol in the blockchain. They rely on a computationally-intensive lottery to determine which block needs to be added. The participants also agree that the longest chain of blocks is the truth. If an attacker wants to make any longer chain that contains malicious transactions, they need to fast forward all of the computational work of the entire rest of the network. Theoretically, to accomplish this, they would need the network power at a high majority, therefore the famous 51% attack being the boundary of Proof of Work (Pow) security. Luckily, it is extraordinarily difficult for any actor and an entire country. To amass this much network power on the most widely-used blockchains such as Bitcoin or Ethereum. If most of the network power can be acquired temporarily, the extent of block history that can be overwritten is constrained. By how much time this will be maintained. 

			

			We are primarily focusing on Proof of Work (PoW), but there are many other alternatives for consensus mechanisms in which the most important would be Proof of Stake (PoS). In Proof of Stake (PoS), validators commit some of the capital to attest to the valid block. By staking their cryptocurrency, validators are making themselves available, and then they may be selected to propose a block. The other majority of validators need to be attested to the proposed block. Validators profit by both attesting to the validity of others’ proposed blocks and  proposing a block

			As long as no there is no malicious party that can acquire majority control of the network computational power, then there will be transactions that are processed by the good-faith actors and get appended to the ledger when a block is won.

			3.2 Cryptocurrency 
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