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 Toward a Stable Tokenized Medium 

of Exchange  
     Alexander     Lipton      

Chief Technical Offi  cer, Sila Inc    1     and Connection Science Fellow, MIT      

                       procedere con estrema cautela nell’accettare brillanti novit à  
tecniche che non siano   ancora collaudate da una esperienza pratica 
suffi  cientemente lunga . .  . 

    Admiral Domenico Cavagnari   2     

    Tres sunt modi, prout michi uidetur, quibus aliquis potest in moneta 
lucrari, absque hoc quod exponat eam in usu suo naturali: unus per 
artem   campsoriam, custodiam uel mercanciam monetarum, alius 
est usura, tercius monete mutacio. Primus modus uilis est, secundus 
malus, et tercius peior . 

    Nicholas Oresme   3         

        I.    Introduction   

   Th e Global Financial Crisis (GFC) has clearly demonstrated that existing 
banking and payment systems, while still working, are outdated and are 
struggling to support the constantly changing requirements of the modern 
world. It would be an understatement to say that the GFC turned into a 
wasted opportunity to reorganize the world fi nancial ecosystem. Too- big- to- 
fail banks dramatically increased (not decreased!) in size, disproportionally 
amplifying their share of the banking business, while the number of banking 
institutions signifi cantly decreased. For instance, the size of JPMorgan’s bal-
ance sheet is presently nearly twice as large as it was at the end of 2006, at the 
onset of the crisis; similarly, the balance sheets of China’s four systemically im-
portant banks have more than tripled over the same period. Th e clearing of 
many over- the- counter derivatives was mandatorily transferred to a central 
counteroarty (CCP) for clearing; CCPs have become potential points of failure 
for the system as a whole. Th is situation is further exacerbated by the high level 
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90 Toward a Stable Tokenized Medium of Exchange

of interconnectedness of CCPs, due to their having so many general clearing 
members in common. 

   While ostensibly better capitalized, banking institutions have increased in 
complexity to such a degree that their stability and credit worthiness cannot 
be established with certainty, neither by regulators nor by depositors, investors, 
and, somewhat surprisingly, by their own management. Th e balance sheets of 
Tier 1 banks have become so opaque that their complexity is beyond quan-
titative analysis. As a result of this complexity, many banks and other fi nan-
cial institutions have become too- big- to- manage. Tier 1 banks have to spend 
billions of dollars annually (and their smaller competitors hundreds of millions) 
developing, validating, and maintaining complex models and information tech-
nology (IT) systems, which are used to demonstrate to their regulators banks’ 
compliance with capital and liquidity requirements. Th e Comprehensive 
Capital Analysis and Review (CCAR) is an annual rite of passage that every sys-
temically important bank has to pass. 

   Th e situation is not helped at the macro level by the fact that established 
macroeconomic tools, such as dynamic stochastic general equilibrium mod-
eling (DSGE), which are routinely used by central banks to model the economy 
and determine their monetary policies, essentially ignore the banking sector 
altogether, by viewing it as a mere intermediary for other economic actors. 

   Th e frustration of the general public with the  status quo   is palpable. 
Manifestations of this frustration can be seen in various aspects of social and 
economic life and, most directly, in the incredible rise and spectacular fall of 
cryptocurrencies. 

   In this chapter we argue that not all is lost. More specifi cally, we show that, 
if used deliberately, new technologies, including blockchains and distrib-
uted ledgers, can bring much- needed competitive pressures to bear on the 
incumbents by allowing newly formed fi ntech companies to enter the market, 
thus providing considerable benefi ts to the general public. 

   In the near future, assuming that newcomers understand banking and its 
role in society, and with the hope that regulators will fi nally allow competition 
between various business banking models, we expect to see hotly contested 
races between fractional reserve banks and narrow banks (NBs), digital cash 
and physical cash, fi at currencies and asset- backed cryptocurrencies, and, most 
important, centralized payment systems and distributed payment systems. Th e 
outcome of these races will reshape the entire fi nancial ecosystem going for-
ward. In a few years, it might change beyond recognition.  
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Alexander Lipton 91

       II.    Th e Banking System   

       A.    Overview   

   Civilization is not possible without money and banking, and vice versa. For 
several centuries, banking provided the essential lubrication for the wheels of 
commerce. However, the very rapid technological developments of the last two 
decades have made the banking industry in its present form outdated. In ad-
dition, taken as a whole, it is no longer suffi  ciently profi table or attractive to 
investors [2] . Th is situation opens a unique opportunity for newcomers, armed 
with the latest technological tools, to compete with and potentially overtake 
incumbents, similar to the way Amazon is trouncing retail incumbents. 

   One of the biggest impediments in the path of unleashing creativity and 
developing new business models in banking, rather than mending existing 
legacy businesses, is the absence of successful open access Transition Control 
Protocals /   Internet Protocols (TCP/ IP) for money and identity. While TCP/ IP 
are responsible for the phenomenal proliferation of the internet, which inspired 
and promoted completely new business models in numerous fi elds such as com-
merce, social media, communications etc., banking lags far behind. Moreover, 
even though the aforementioned technical factor is important, another vital in-
gredient for developing a new banking infrastructure is missing: many fi ntech 
companies, especially in the crypto space, lack a proper understanding of fi -
nance in general, and money creation processes in particular. Th is absence of 
fi nancial profi ciency leads to unfulfi lled na ï ve promises and false jump- starts. 

   Th ankfully, recent technological progress opens an avenue for rectifying this 
situation. Challengers with a sound command of technology and economics 
can change the system to the benefi t of the general public.  

       B.    Money   

   Th rough the ages, money existed in many forms, stretching from the early 
electrum coins of Phrygia, to the giant stones of Polynesia, the cowry shells of 
China, the paper money originating with Kublai Khan, the cryptocurrencies 
of today, and to everything in between. Numerous attempts to understand the 
true meaning of money and from whence it comes have been undertaken by 
rulers and their tax collectors, traders, entrepreneurs, laborers, economists, 
philosophers, stand- up comedians, and ordinary folks. 

   Th e Greek philosopher Aristotle articulated legal aspects of money, 
emphasizing the fact that money is linked to government and government to 
money, [7] : 
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92 Toward a Stable Tokenized Medium of Exchange

     But money has been introduced by convention as a kind of substitute for need 
or demand; and this is why we call it money ( ν  ο  μ  ι  σ  μ  α ), because its value is de-
rived, not from nature, but from law ( ν  ό  μ  ο  ς ), and can be altered or abolished 
at will.   

   Nicholas Oresme associated money with information and certifi cation rather 
than law per se, [40]: 

     When men fi rst began to trade, or to purchase goods with money, the money 
had no stamp or image, but a quantity of silver or bronze was exchanged for 
meat and drink and was measured by weight. And since it was tiresome con-
stantly to resort to the scales and diffi  cult to determine the exact equivalent by 
weighing, and since the seller could not be certain of the metal off ered or of its 
degree of purity, it was wisely ordained by the sages of that time that pieces of 
money should be made of a given metal and of defi nite weight and that they 
should be stamped with a design, known to everybody, to indicate the quality 
and true weight of the coin, so that suspicion should be averted and the value 
readily recognized.   

   Copernicus generally agreed with Oresme and articulated his requirements 
for sound money as follows, [51]: 

     1. It must not be changed in value except aft er ripe deliberation by the gov-
ernment authorities . . . 2. One single place must be chosen for the minting of 
the money which must be minted in the name of the entire country and not 
in the name of a single city. . . . 3. When the new currency is issued, the old 
currency must be de- monetized and withdrawn from circulation. .  .  . 4. It is 
essential to have an inviolable and unchangeable rule to mint only 20 marks 
and no more from a pound of silver, deducting only the quantity of silver nec-
essary to cover the expenses of coinage. . . . 5. Too great a quantity of money 
must not be issued. . . . 6. All the diff erent kinds of coins should be issued at 
the same time. . . .   

   Th e German sociologist Simmel emphasized that  “ Money represents pure in-
teraction,” the renowned British economist Keynes pointed out that Th e impor-
tance of money fl ows from it being a link between the present and the future,” 
while the American economist Kocherlakota argued that  “ Money is memory”; 
see [50], [25], [27]. 

   Since late medieval times, money has gradually assumed the form of records 
in various ledgers. Th is aspect of money is all- important in the modern world. 
At present, the vast majority of money in circulation is nothing more than a 
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Alexander Lipton 93

sequence of transactions, organized in ledgers maintained by various private 
banks, and by central banks who provide the means (central bank cash) and 
tools (various money transfer systems) used to reconcile these ledgers. 

   Th e role played by money in modern society is multifaceted. However, three 
main applications are beyond dispute: 

           •    money is a medium of exchange and a means of payments in general, and 
taxes in particular;  

        •    money is a store of value;  
        •    money is a unit of account.     

   In fact, anything taken in lieu of tax eventually becomes money. In view of 
this fact, in a modern legally compliant economy, money has to be linked to 
identity one way or the other. 

   In addition, Graziani, [15], and Keen, [24], argue that in a monetary (as op-
posite to barter) economy: 

           •    money has to be represented by a token;  
        •    money has to be accepted as a means of fi nal settlement of all transactions, 

which terminates all credit and debt relationships between the parties;  
        •    money should not grant privileges of seigniorage to any agent making a 

payment, thus requiring the presence of a bank as a third party to any 
non- cash transaction.     

   Okamoto and Ohta, [39], succinctly articulated requirements for electronic 
money as follows: 

           •    On- line payment— can be securely used online;  
        •    Off - line payment— can be securely used off - line;  
        •    Non- forgeability— cannot be copied and reused;  
        •    Anonymity (or pseudonymity?);  
        •    Transferability— can be transferred to others;  
        •    Divisibility— can be subdivided as needed.      

       C.    Credit Money Creation and Annihilation   

   Th e true nature of money creation and annihilation has been a heated topic of 
debate for a long time. Currently, the so- called modern monetary circuit theory 
provides the most convincing explanation of the process. Th e main conclusion 
of this theory is that money is created by commercial banks when it is lent to 
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94 Toward a Stable Tokenized Medium of Exchange

their clients, and destroyed by banks when it is repaid, while interest, which, in 
eff ect, comes from the next round of borrowing, stays in the system for good, 
see [4] , [30], [35].   4    Unfortunately, understanding money creation and annihi-
lation is far from trivial.   5    Even among prominent economists, confusion reigns 
supreme. Here is how Paul Krugman approaches the topic, [28]: 

     Here’s my current thought:  in some sense money is a really weird thing, 
which can look to individuals like a real asset— cold, hard, cash—  but is ulti-
mately, as Paul Samuelson put it, a “social contrivance”, whose value is more 
or less conjured out of thin air. Mainstream macroeconomics acknowledges 
the weirdness— in particular, it makes heavy reliance on the ability of central 
banks to create more fi at money at will— but otherwise treats money a lot like 
ordinary goods. But that intellectual strategy doesn’t come naturally to many 
people, so there’s always a constituency for monetary cranks.   

   However, a quick refl ection suggests that this intellectual strategy causes 
some consternation principally because it makes no sense, not least because in 
the developed capitalist economy money is predominantly (but not exclusively) 
created by private banks— a fact of life, which mainstream macroeconomics 
stubbornly ignores. One can only repeat aft er Hegel, [14]:  “ Das Bekannte 
 ü berhaupt ist darum, weil es bekannt ist, nicht erkannt. ”   6     

       D.    Bookkeeping and Transactions   

   In addition to their lending businesses, private banks perform ledger- 
maintaining and transactional functions for their clients. As part of these 
eff orts, private banks play two very important roles, which central banks are 
not equipped to perform. Th ey are the system gatekeepers, who provide know- 
your- customer (KYC) services, and system policemen, who provide anti- money 
laundering (AML) services. We argue that, in addition to the more obvious 
areas of application of distributed ledger technology (DLT), such as in digital 
currencies (DCs) including central bank issued digital currencies (CBDCs), 
DLT can be used to solve such complex issues as trust and identity, with an em-
phasis on the KYC and AML aspects. Further, given that all banking activities 
boil down to maintaining a ledger, judicious applications of DLT can facilitate 
trading, clearing, and settlement; payments; trade fi nance; and so on. However, 
if applied without a clear understanding of the underlying business, DLT can 
make the situation even less satisfactory than it is at the moment.  
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Alexander Lipton 95

       E.    Domestic and Foreign Payments   

   Th e hallmark of the current fi nancial system is a long chain of middlemen en-
gaged in moving money between a buyer and a seller, not least in the form of 
correspondent banks. Not surprisingly, middlemen thrive in most situations, 
especially when foreign exchange transactions are involved. Th e amount of var-
ious fees can easily reach 3% or more, which is a very meaningful amount for 
most participants   7   .  Figure  5.1       , adapted from [12], illustrates the payment and 
information fl ows for a typical credit card transaction percolating through the 
clearing and settlement systems. It shows that this system is very ineffi  cient— in 
order to move money along just three arrows, multiple fl ows of information are 
needed. Besides, the actual settlement process takes place using a separate pay-
ment network such as Fedwire®. 

          Needless to say , for foreign exchange payments the situation is even more 
complex and less satisfactory.  

       F.    What Is Wrong with the Current Setup?   

   Th e biggest issue affl  icting the existing banking system is that it is overly com-
plex because of the commingling of three distinct activities: 

           •    creation and annihilation of credit money through lending;  
        •    record keeping;  
        •    execution of transactions.     
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   Figure 5.1.    A typical credit card transaction between Alice (a buyer) and Bob (the 
seller). Alice pays Bob by using her credit card. Solid and dashed lines represent the 
fl ows of information and funds, respectively. Adapted from [12].   
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96 Toward a Stable Tokenized Medium of Exchange

   It is clear that separating these activities is vital for making banking more 
nimble and effi  cient. We shall concentrate later on in the chapter on transac-
tional aspects of banking and argue that a judicious use of DLT can be very 
helpful in bringing transactional banking into the twenty- fi rst century. 

   First, we need to understand the inherent riskiness of the current fractional- 
reserve banking model. It stems from the fact that bank depositors are junior 
unsecured creditors, and therefore have the lowest priority in the event of a 
bank liquidation.   8    For small deposits, the danger of default is alleviated by in-
surance provided by the Federal Deposit Insurance Corporation (FDIC); how-
ever, for larger deposits, this is not an option. For instance, when in the summer 
of 2008 IndyMac Bancorp fi led for bankruptcy, its large depositors lost a signif-
icant portion of their money. 

   Th ough the chance of a major bank collapse is not high, it is non- negligible 
either. By lending money, banks risk both their own capital and depositors’ 
money. FDIC has deposit insurance funds of only $85 billion, which constitutes 
a little more than 1% of all existing deposits in the United States.   9    FDIC funds 
are not suffi  cient to cover the losses of even one of the largest 23 banks in the 
United States. In view of this, one has to conclude that depositors implicitly 
subsidize banks by hundreds of basis points annually by not being paid in-
terest covering their credit risks. During crises, bankers are acutely aware of the 
riskiness of banks and stop unsecured lending to each other, so that London 
Interbank Off ered Rate (LIBOR) breaks. If banks, who understand the inner 
workings of their brethren, are reluctant to lend money to each other, why 
should depositors lend money to them for free?   

       III.    Distributed Ledgers   

       A.    General Considerations   

   IBM defi nes a distributed ledger as follows, [22]: “Blockchain is a shared, dis-
tributed ledger that facilitates the process of recording transactions and tracking 
assets in a business network. An asset can be tangible— a house, a car, cash, 
land— or intangible like intellectual property, such as patents, copyrights, or 
branding. Virtually anything of value can be tracked and traded on a blockchain 
network, reducing risk and cutting costs for all involved.” 

   To appreciate this defi nition, it is necessary to articulate the diff erences be-
tween centralized and distributed databases. Th e hallmark of a centralized da-
tabase is that storage devices are all connected to a common processor, while 
in a distributed database, they are independent. Write access in a centralized 
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Alexander Lipton 97

database is tightly controlled; in a distributed database, many actors have 
writing privileges. As a result, each storage device maintains its own growing 
list of ordered records, which, if necessary for the sake of effi  ciency, can be or-
ganized in blocks, which explains the name Blockchain (BC). In a traditional 
centralized ledger, there is a designated gatekeeper, who collects, verifi es, and 
performs the write requests of multiple parties, while in a distributed ledger 
(DL) these tasks are distributed. It is not always true that making these tasks 
distributed works best, since centralization has its undeniable benefi ts. 

   Th e utilization of the DL format requires some extra infrastructural 
provisions. Cryptography has to be used to maintain the integrity of DLs. Only 
parties possessing private keys can request updates to the relevant parts of the 
ledger. Miners (also called notaries) have to verify that users’ requests are legit-
imate. Aft er notarizing legitimate updates, miners broadcast these updates to 
the whole network, thus ensuring that all copies of the distributed database are 
in synch. 

   Th e idea of a BC is old, since BCs naturally occur whenever power, land, or 
property change hands. Th e genealogical trees of royal families are the earliest 
examples of BCs. Modern technology gives the old idea of BC a new lease of 
life. DLT opens new possibilities for making conventional banking and trading 
activities less expensive and more effi  cient by removing unnecessary frictions. 
Moreover, if built with skill, knowledge, and ambition, it has the potential for 
restructuring the whole fi nancial system on new principles. We emphasize that 
achieving this goal requires overcoming not only technical but also epistemo-
logical and political obstacles. 

   In theory, BC- based payment systems can signifi cantly reduce transaction 
costs to below 1% as they involve signifi cantly fewer middlemen. For instance, 
 Figure  5.2       , adapted from [33], illustrates a typical bitcoin transaction and shows 
that the number of steps needed to execute a transaction is much smaller than 
in  Figure  5.1  . However, to do so in practice one needs to overcome several 
challenges, including regulation, scalability, privacy, and ease of use for all the 
relevant parties. 

          Potentially DLT has numerous applications outside of payments. While 
DCs, including CBDCs, are an obvious venue, other possibilities including 
exchanges, payments, trade fi nance, rehypothecation, and syndicated loans, 
where frictions are particularly high, are attractive candidates as well. However, 
at present, many applications of DL and related technologies appear to be mis-
guided. In some cases, they are driven by a desire to apply these tools for their 
own sake, rather than a clear superiority of the result. In other cases, they are 
driven by a failure to appreciate that some current systems are shaped by busi-
ness and other considerations much more than by pure technological reasons.  
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98 Toward a Stable Tokenized Medium of Exchange

       B.    Types of Distributed Ledgers   

   Th ere are several types of distributed databases or ledgers. We list them in 
increasing order of complexity: 

           •    traditional centralized ledger;  
        •    permissioned private DL;  
        •    permissioned public DL;  
        •    unpermissioned public DL.     

   To control the integrity of DL, a variety of mechanisms can be used— proof of 
work, which can potentially be accelerated by sharding or side chains, proof of 
stake, quorum verifi cation by third parties, among numerous others, see, [38], 
[56], [42], [36], [48].  

       C.    Cryptocurrency Creation and Transactions   

   Cryptocurrencies took the world by storm. Bitcoin (BTC), described in a sem-
inal paper published in 2008 by Satoshi Nakamoto, [38], was the fi rst in a very 
long line of cryptocurrencies.   10    A major reason for Bitcoin’s initial appeal was 
the fact that its creation was purely algorithmic in nature. In short succes-
sion, Ethereum (ETH), a second- generation, secure, decentralized computing 
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   Figure 5.2.    A typical Bitcoin transaction, between Alice (a buyer) and Bob (the 
seller). Alice broadcasts her intention to send some bitcoins to Bob to the entire 
Bitcoin network. Miners receive her announcement, verify that she has enough 
funds, and compete with each other to notarize it. Th e winning miner receives her 
reward, broadcasts the update to the entire network, and Bob’s Bitcoin account is 
increased, while Alice’s decreased.   
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Alexander Lipton 99

system, was introduced by Buterin [10] and Wood [54]. Ripple (XRP), which is 
not a derivative of Bitcoin and, for a good measure, not a real cryptocurrency, 
gained considerable popularity as well, according to Schwartz et  al. [48]. 
Since then, literally thousands of native cryptocurrencies operating on their 
own purpose- built ledgers, as well as ERC- 20 tokens built on top of existing 
blockchain platforms, have been launched with varying degrees of success.  

       D.    What Is Wrong with the Current Setup?   

   Since none of the existing blockchain ecosystems have banks worthy of the 
name, they have to rely on algorithmic monetary policies for cryptocurrency 
creation. Regardless of the statements of their creators, in essence, they res-
urrect, in one way or the other, old ideas of central planning, without fully 
appreciating the consequences. Moreover, somewhat counterintuitively, newly 
emerging DLT- based crypto ecosystems suff er from the same drawbacks as the 
current banking system, because they continue to commingle monetary crea-
tion (however primitive and ill- advised) with payments. 

   Bitcoin, Ethereum, and Ripple have all tried to fi ll the role of money, but 
have ended up as a new speculative asset class.   11    In spite of their technical 
achievements, existing cryptos do not solve the problem for at least four 
reasons: 

           •    they are not stable enough, even for short transaction times, which 
prevents their usage for the purposes of conventional commerce;  

        •    they are operationally inconvenient to use for an average economic agent, 
which is a prerequisite for their wide adoption as money;  

        •    their built- in monetary policies are na ï ve, simplistic, and infl exible;  
        •    last but not least, they are not truly decentralized, while pretending 

to be so.     

   Indeed, the only way for an ordinary person to get a bitcoin is via an ex-
change, which actually adds rather than removes an extra middleman. Here 
is what the Goldman Sachs 2018 mid- year economic outlook report, [17], 
declares: 

     Our view that cryptocurrencies would not retain value in their current in-
carnation remains intact and, in fact, has been borne out much sooner than 
we expected. . . . We expect further declines in the future given our view that 
these cryptocurrencies do not fulfi ll any of the three traditional roles of a 
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100 Toward a Stable Tokenized Medium of Exchange

currency: they are neither a medium of exchange, nor a unit of measurement, 
nor a store of value.   12      

   Not surprisingly, the status quo in the cryptocurrency land is less than 
satisfactory.   

       IV.    Stable Coins and Th eir Taxonomy   

      A. Overview   

   Recent experience shows that all decentralized crypto coins are inherently un-
stable and thus unsuitable for commercial applications, see  Figure  5.3       . 

          Given this fact, it is not surprising that a lot of attention is being paid to de-
signing stable crypto coins, which can play a role of tokenized cash. Stable coins 
come in several fl avors. In this section, we give a brief discussion of the most 
visible types. 

   It is clear that a properly designed stable coin can serve as the cornerstone of 
a fully digital ecosystem, facilitating fast payments on a commercial scale with 
minimal reliance on the existing banking system, yet doing so in a regulatory 
compliant fashion. Such a coin addresses the gaping hole in open access TCP/ 
IP [49]. A detailed discussion of technical issues related to TCP/ IP and stable 
cryptocurrencies can be found in [20]. 
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are normalized to a value of one on January 1st, 2017.   

C5.P73

C5.S14

C5.S15

C5.P74

C5.P75

C5.P76

OUP UNCORRECTED PROOF – FIRSTPROOFS, Thu May 16 2019, NEWGEN

Book 1.indb   100Book 1.indb   100 16-May-19   10:20:46 PM16-May-19   10:20:46 PM



Alexander Lipton 101

   We argue that rather than designing monetary policy on its own, which is a 
challenging task in practice if not in theory, effi  cient applications of DLT should 
initially aim at tokenizing existing stable fi nancial instruments denominated in 
fi at currencies, such as U.S. dollars. Later on, if these eff orts are successful, one 
should be able to tokenize more diverse asset pools, which can serve as a coun-
terbalance to fi at currencies and be very useful for cross- border transfers. 

   In our estimation and contrary to numerous claims, it is not currently pos-
sible to build a truly decentralized stable coin. Th is is partly because the mere 
determination of the price of a crypto coin in terms of a fi at currency requires 
an oracle and automatically breaks decentralization. Such oracles are prone to 
manipulation, and more importantly at odds with the claimed decentralized 
nature of the coin. Ideally, one should be able to directly observe this price from 
the blockchain in a distributed fashion. Unfortunately, at present it is not quite 
possible for both conceptual and technical reasons.   13    Hence, any potentially 
successful stable coin has to combine centralized and decentralized features. 
Th e degree of centralization versus decentralization can vary, as explained in 
the next section .  

       B.    Coins Fully Collateralized with Fiat   

   Custodial coins that are fully collateralized with fi at are relatively centralized as 
their creation and annihilation is performed by a single party. However, once 
a coin is created, and before it is destroyed, it can freely move on the corre-
sponding blockchain. Given this semi- centralized design, custodial coins are 
particularly prone to regulatory infl uences. In view of this, they must be reg-
ulatory compliant in order to be able to survive. Several coins of this nature, 
including Tether (USDT) and TrueUSD (TUSD), either already exist or are 
currently being designed; see [47]. We will briefl y consider a representative 
example. 

   It is easy to see why stable coins are necessary within the cryptocurrency 
universe. Th e vast majority of transactions occur on exchanges that are not 
fully integrated with the existing banking system.   14    Accordingly, having a stable 
token in order to get in and out of cryptocurrencies quickly and cheaply is a 
must. Th us, such tokens have been created in order to provide a link between 
the crypto universe and existing banking system. 

   However, all these coins have inherent drawbacks. By construction, they are 
centralized, so their issuers represent a single point of failure and an irresist-
ible attraction for both regulators and hackers (for diff erent reasons, obviously). 
Operationally, there is no transparency regarding underlying reserves, which 
makes it diffi  cult for users to trust these coins. Typically, collateralized coins 
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102 Toward a Stable Tokenized Medium of Exchange

rely on third parties, most notably banks, to keep the corresponding collateral 
and execute transactions on their behalf, which makes their actual costs exces-
sive and forces them to impose high transaction fees on users. Ironically, re-
liance on existing legacy banks brings to the forefront the issue of stability of 
the banking system itself, which an alternative crypto ecosystem is supposed to 
rectify in the fi rst place. 

   Unless very carefully structured, fi at- backed coins suff er from high costs 
of carry for their collateral, which may require storage, transportation, insur-
ance, etc. Low profi tability is a major danger in its own right, which cannot 
be overestimated. For example, creators of custodial stable coins that are re-
liant on bank balance sheets to hold reserves have to pay a high price to ef-
fectively rent those balance sheets (and their capital buff ers). Th is fact vastly 
reduces their cost- eff ectiveness, and requires a much larger issued base to reach 
profi table scale. 

   Tether is one of the earliest and best known custodial coins. It is issued on 
the Bitcoin blockchain through the Omni Layer Protocol [52]. As the name 
suggests, it is supposed to be linked to the underlying fi at currency, such as 
USD, by virtue of every tether in circulation being collateralized with a dollar 
held in a dedicated bank account. While simple in theory, in practice the situ-
ation is extremely opaque, mostly because it is not known if the corresponding 
collateral actually exists, where it is held, or who administers it. It goes without 
saying  that, in view of the above, Tether cannot be viewed as regulatory com-
pliant. Besides, as per Tether’s legal disclaimer:  “Beginning on January 1, 2018, 
Tether Tokens will no longer be issued to U.S. Persons.   ”  Not surprisingly, all of 
these issues resulted in USDT recently breaking the peg with the USD. 

   In spite of its glaring shortcomings, one very impressive feature of Tether 
emanates from its very nature as an essential instrument for speculators. 
Namely, USDT has an extremely high velocity. Although its capitalization is 
about 60 times smaller than Bitcoin, the dollar value of BTC and USDT traded 
per day is broadly comparable. For instance, on August 8, 2018 BTC capitali-
zation and daily volume were $109 billion and $4.9 billion, respectively, while 
for USDT, they were $2.4 billion and $3.3 billion. Th us, the velocity of USDT 
is much higher than the velocity of either BTC or USD. Many observers be-
lieve that Tether is actively used to manipulate Bitcoin prices, see, for example, 
[19], [29].  

       C.    Coins Partially Collateralized with Fiat   

   Saga is one of a new breed of crypto currencies, which are characterized by 
time- varying degree of collateralization, starting their life as fully collateralized 
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and eventually becoming fully free- fl oating [45]. In our opinion, such coins 
cannot be stable in the long run, regardless of the theoretical arguments put 
forward by their backers. History has been brutal to such schemes— the mo-
ment governments start to manipulate the gold content of their coinage, the 
value of their coins plummets precipitously. Th e story of the assignats, used as 
money during the French Revolution, illustrates this point with extreme clarity; 
see, for example, [16]. In the 1970s infl ation was triggered aft er the United 
States dropped the gold peg. Paul Volcker eventually brought it under control 
by using all the tools available to the Fed; see [18]. It is clear that Saga does not 
have such tools at its disposal and hence is very prone to a death spiral. Saga’s 
approach can be compared to someone building a sturdy table with four legs, 
and then, when everyone is happy with the table, starting to remove legs one by 
one, until the table collapses.  

       D.    Coins Overcollateralized with Cryptos   

   An alternative approach to creating stable coins is to use unstable native crypto 
coins, specifi cally ETH, and smart contracts, which guarantee that stable coins, 
representing a sliver of the total, are massively overcollateralized. Th is collat-
eral cushion is supposed to create a natural fl oor for the value of the coin. As 
with many other crypto ideas, this one can be traced back to conventional fi -
nancial engineering concepts, specifi cally, trading on the margin and tranching 
of collateralized debt obligations (CDO). Under normal conditions, the corre-
sponding coins are indeed stable; however, if there is a sudden drop in the value 
of the underlying asset, the value of the corresponding “derivative” coin will 
dip below par. Experience suggests that it is not even necessary for the actual 
breach of the fl oor to occur— a mere perception of such a possibility is suffi  cient 
to make coins value less than par. One does not need to go far in history for a 
real- life example— the global fi nancial crisis of 2008 was caused to a large de-
gree by the fact that super- senior CDO tranches lost most of their value, even 
though due to the presence of a massive underlying buff er, they did not suff er 
any losses,. Th is illustrates the point that market confi dence, which is not ex-
plicitly taken into account by theoretical models, does play a crucial role in real 
life. Th e CDO tranches eventually functioned as designed, as did LTCM trades, 
which did not prevent their holders from going bankrupt in the interim. 

   It should be noted that overcollateralization is the opposite of conventional 
fi nancial practice, such as trading on margin, which is based on the idea of 
under- collateralization.   15    It seems that many designers of new crypto coins 
have totally forgotten why these coins were created in the fi rst place. 
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104 Toward a Stable Tokenized Medium of Exchange

   In view of the above, crypto- collateralized coins have severe and obvious 
drawbacks. Since the price evolution of the underlying cryptos, such as ETH, 
is driven by a jump process, the fl oor can be breached in the event of a black 
swan, or more realistically, loss of confi dence by the users. Th us, in spite of the 
fact that coins are overcollateralized, the underlying is so volatile that the peg 
is not guaranteed. In addition, overcollateralized coins suff er from the negative 
feedback loop, which arises because forced selling of collateral causes its price 
to decrease even faster than it would otherwise. 

   A typical example of stable value coins collateralized by other cryptocurrencies 
is MakerDai [8] , issued by MakerDAO. MakerDai is supported by a very heft y 
collateral cushion. In the case when the fl oor is in danger of being breached, 
collateral is automatically liquidated by profi t- seeking nodes, so that MakerDai 
stability is maintained. As was mentioned earlier, see note 15, the amount of 
collateral needed to keep the scheme going is so large that the underlying eco-
nomics becomes very challenging.   16     

       E.    Dynamically Stabilized Coins   

   While the idea of dynamic stabilization of a coin contradicts common sense 
and historical experience, it has recently gripped the imagination of the in-
vestor community and hence is worth investigating in some detail. Th ere are 
several obvious issues with algorithmically stabilized coins. 

   Monetary policies underpinning dynamically stabilized coins are derived 
from obsolete and outdated economic considerations. Either by necessity or by 
design these policies are vague and either unproven or actually proven by pre- 
crypto experiences not to work. At the end of the day, centralized mechanisms, 
such as a centralized reserve, have to be maintained to ensure price stability 
anyway.   17    Historically, all the live projects have suff ered drops in value, just 
breaking their stated raison d’etre. In addition, so far no one has been able to 
design trustless decentralized (price) oracles. 

   Basis is a representative example of such a coin, see [1] . Stripped of amenities, 
its algorithm works as follows. If the value of the coin is going up (a relatively 
easy case), then, not surprisingly, new coins are issued and distributed amongst 
the holders on a pro- rata basis. If the value of the coin is going down (a more 
complex case), then bond- like instruments are issued in exchange for coins, 
which are burned. As a result, the number of coins in circulation goes down and, 
in theory, their price increases. Th is is the essence of the concept of seigniorage, 
as proposed by Robert Sams [46]. When formulated as a cryptocurrency stabi-
lization scheme, this algorithm sounds meaningful. However, if it is rephrased 
in more familiar terms, for instance, those of a company trying to keep its stock 
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price constant, the algorithm shows its true colors. If the stock price increases, 
additional stock is issued, thus pushing the stock price down. When the stock 
price is falling, the company starts to sell bonds, and uses the proceeds to buy 
its own stock, thus pushing its price up. It is clear that this stabilization scheme 
represents yet another purely theoretical construction that cannot and does not 
work in practice, and will collapse when bonds come due—not to mention the 
fact that selling bonds in the middle of a market panic might be an insurmount-
able obstacle in the fi rst place. 

   Algorithms of this type have been known for a long time. For example, 
Baron Munchausen is famous for using one when pulling himself and his horse 
out of a mire by his own hair. More recently, similar ideas were entertained by 
academic economists who proposed a mechanism for fi xing the price of gold 
by a government in terms of its own fi at without keeping any gold in reserve 
[5] . Needless to say , even with all the coercion mechanisms at their disposal, 
no government was ever able to achieve such a feat. Th e probability of a crypto 
algorithm that lacks such mechanisms succeeding is even lower. Without going 
too far back in history, we note that the current crisis of the Argentinian peso 
was accelerated by the increase of interest rates to 60%, which, according to the 
above theory, is supposed to arrest the currency freefall. 

   As an aside, the Quantity Th eory of Money (QTM), which is used as a foun-
dational concept underpinning Basis, has been discredited for decades, and 
does not pass scientifi c analysis, not to mention common sense [30]. Th e only 
saving grace is that a similar unfl attering observation is true for the majority 
of traditional macroeconomic theories [31]. As was his habit, Keynes put it in 
characteristically pithy fashion: 

     Practical men, who believe themselves to be quite exempt from any intellec-
tual infl uence, are usually the slaves of some defunct economist. Madmen in 
authority, who hear voices in the air, are distilling their frenzy from some aca-
demic scribbler of a few years back.    

       F.    Coins Collateralized with Assets   

   While in a stable economic environment it makes sense to collateralize crypto 
coins with fi at, in some parts of the world it is not a viable option since the 
local fi at itself is not stable enough. In these instances, coins collateralized 
with real assets come to the rescue. Recently, several such coins have been 
proposed by competing start- ups, including Digital Trade Coin (DTC) (of 
which the present author is a co- inventor), Oilcoin, Sweetcoin, Tiberiuscoin, 
etc.; see, for example, [34], [35], [53]. Th ese coins have signifi cant utility value 
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106 Toward a Stable Tokenized Medium of Exchange

for supply- chain fi nancing and in well- defi ned trading environments, such as 
oil trading or cross- border fi nancing. In addition, several authors convincingly 
argue that even in the presence of stable fi at, asset- backed coins have consid-
erable advantages by limiting the freedom of central banks to manipulate their 
currencies; see, for example, [34]. 

   Fiat currencies, while undeniably useful, are not well suited to the needs of 
twenty- fi rst century commerce, especially trade and supply chain fi nance be-
cause of high handling and exchange costs. In addition, the USD, being the 
world reserve currency, causes serious trade imbalances, which can trigger 
trade wars and exacerbate the international frictions. To alleviate these ills, 
several fi nancial authorities have suggested that it makes sense to complement 
fi at currencies with a supranational currency, such as Spanish peso de ocho, 
or Austrian thalers. Th is supranatural currency will be insulated from adverse 
actions by single central banks and other parties. By combining the ideas of 
narrow banking (for stability), digital currencies (for effi  ciency and transpar-
ency), and use of an asset- backed currency for international trade (to reduce 
trade distortions and inequality), we see the potential for dramatic improve-
ment in the global fi nancial system. Today, for the fi rst time ever, there is a 
possibility of designing a digital supranational currency backed by diverse and 
widely held assets. Such a digital currency could combine the best features of 
historical currencies, including fi nality of settlement, partial anonymity, and 
usability on the web. 

   Hayek, Keynes, Kaldor, and many other economists advocated reforming the 
international monetary system by creating an independent international re-
serve currency, which remains stable in the long run and does not suff er from 
the inherent defi ciencies of credit- based fi at national currencies, [21], [26], [23]. 

   Zhou Xiaochuan, Governor of the People’s Bank of China, advocated the 
need for such a currency as follows, [55]: 

     I. Th e outbreak of the crisis and its spillover to the entire world refl ect the 
inherent vulnerabilities and systemic risks in the existing international mon-
etary system. II. Th e desirable goal of reforming the international monetary 
system, therefore, is to create an international reserve currency that is discon-
nected from individual nations and is able to remain stable in the long run, 
thus removing the inherent defi ciencies caused by using credit- based national 
currencies. III. Th e reform should be guided by a grand vision and begin with 
specifi c deliverables. It should be a gradual process that yields win- win results 
for all.   

   Recently, an MIT team (of which the present author is a member) have 
designed an asset- backed digital currency called DTC that is believed to be 
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well- suited as a medium of trade and exchange for groups of smaller nations or 
supranational organizations. DTC is largely immune to policies of central banks 
controlling the worlds’ reserve currencies, and consequently has enormous 
potential to improve the stability and competitiveness of trading and natural- 
resource producing economies. DTC can serve as a much- needed counterpoint 
for todays’ fi at currencies, and a way forward toward ensuring worldwide fi nan-
cial stability and inclusion; see [34], [35].  

       G.    Narrow Banks as Emitters of Digital Cash   

   In many countries, including the United States, cash still plays a major role in 
the economy. Debit cards, which combine digital and physical aspects of cash, 
are popular as well. Th e Fed 2015 Diary of Consumer Payment Choice, [13], 
observed: 

     Cash continues to be the most frequently used consumer payment instrument. 
Cash is widely used in a variety of circumstances. Cash dominates small- value 
transactions. Th e average value of cash holdings has grown.   

   Similarly, Yves Mersch, Member of the Executive Board of the ECB, in a 
speech given on February 14, 2018, [11], concluded: 

     I will conclude by saying that printed euro banknotes will retain their place 
and their role in society as legal tender for a very long time to come. Th ere 
is no viable alternative to euro cash. Th ere is good reason to believe that 
banknotes don’t only have to take the form of printed paper, cotton or pol-
ymer. However, printed banknotes will remain our core business. And if there 
is public demand for digital central bank money, this should only be a tech-
nical variant of cash.   

   While cash is facing competition from other payment instruments   18   , results 
of numerous studies suggest that it remains a resilient form of payment, playing 
a key and unique role for consumer transactions and other purposes. Th e 
amount of currency in circulation, which includes paper currency and coin 
held both by the public and in the vaults of depository institutions, grows at a 
healthy pace. While the quantity of currency increases steadily, its velocity cur-
rently decreases, meaning that money is being used in a less effi  cient manner. 
Th e velocity of money is the number of times a unit of money is spent to pur-
chase goods and services per unit of time, say quarterly. Increasing velocity of 
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108 Toward a Stable Tokenized Medium of Exchange

money implies that more transactions are occurring between economic agents, 
while decreasing velocity indicates the opposite. 

   Th e absence of physical cash would alleviate societal ills, such as crime, drug 
traffi  cking, and the like, or, at least, make them more diffi  cult to conduct. It 
would lubricate the wheels of commerce and help the unbanked to become 
participants in the digital economy through the use of smartphones, benefi tting 
society at large. On the fl ip side, with cash abolished, interest rates could be 
set as negative as central bankers liked; rates would be determined only by 
policymakers. 

   A properly constructed NB issuing its own digital currency is a much more 
palatable and practical solution than CBDC by allowing access to full collateral 
at any time. Th is suggests that digital currencies, issued by NBs, could become 
competitive with fi at currencies for everyday use. Such alternative currencies 
have a long history of usefulness for smoothing bumps in the fi nancial envi-
ronment, and if backed by a NB could avoid the bankruptcy problems that have 
traditionally plagued alternative currencies. 

   NBs keep all depositors’ money as liquid cash deposited with a central 
bank or liquid government bonds, becoming thereby necessary stabilizers and 
facilitators of the overall global fi nancial system. Th ere is an acute need for such 
stabilizers aft er the GFC, which resulted in a massive concentration of assets 
in a handful of systemically important banks, thus making the overall fi nan-
cial system less robust. In addition to steadying the whole banking sector, NBs 
naturally perform the role of record keepers in the economy, while refraining 
from issuing loans. Th e Great Depression of 1929 made banks’ inability to meet 
their obligations painfully obvious and brought the idea of a NB to the fore-
front. Although a practical conversion of fractional reserve banks into NBs was 
rejected in the 1940s under enormous political pressure from fractional reserve 
banks, the idea has always stayed close to the surface, and gained considerable 
momentum during and aft er the S&L crisis in the 1980s and 1990s. Not sur-
prisingly, it gained traction again aft er the GFC. Further details are given in [3] , 
[33], [41]. 

   Several approaches for designing a NB have been summarized in the litera-
ture, see, for example, [41]: 

           •    100% Reserve Bank (C- PeRB):  Assets— central bank reserves and 
currency. Liabilities— demandable deposits and shareholder equity. 
Depending on the circumstances, these deposits can either be non- 
interest- bearing, or interest paying, or interest charging. Th e latter setup 
might be necessary if the interest rate paid by the central bank is negative. 
C- PeRB is fi nanced by a combination of deposits (debt) and shareholders’ 
equity.  
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        •    Treasury money market mutual fund (TMMMF): Assets— Treasury bills 
or repurchase agreements collateralized by Treasury bills. Liabilities— 
demandable equity shares having a proportional claim on the assets. 
TMMMF is fi nanced solely by equity.  

        •    Prime money market mutual fund (PMMMF):  Assets— short- term fed-
eral agency securities, short- term bank certifi cates of deposits, bankers’ 
acceptances, highly rated commercial paper, and repurchase agreements 
backed by low- risk collateral. Liabilities— demandable equity shares 
having a proportional claim on the assets. As before, PMMMF is fi nanced 
solely by equity.     

   A detailed design for a NB, including its international dimensions, is given in 
the Patent Application [6] .  

       H.    Mixing and Tumbling   

   Early on, it was recognized that Bitcoin does not provide true anonymity of 
transactions. While at fi rst glance it would seem this is an issue only for 
those participants engaging in some sort of nefarious activity, a little refl ec-
tion indicates that honest participants require enhanced anonymity too. For 
instance, if a merchant payee has a known public address, all its competitors 
will gain valuable business insight about the payee’s fi nancial well- being by 
monitoring its transactions on a public blockchain. Likewise, a payer with 
a large amount of stable tokens will automatically attract unwanted atten-
tion. Th us, a reasonable level of anonymity is required for perfectly legitimate 
reasons. While some approaches involve building distributed ledger  designed 
around enhanced anonymity such as Z- cash, we fi nd them too radical to use 
in a regulatory- compliant framework. A suitable mixing service is more appro-
priate; see, for example, [37]. 

   Given that some centralization is built in to fi at- backed cryptocurrencies 
from the start, it is natural to benefi t from it, and use sponsors as a mixing 
service. Upon request, they will allow routing of payments via blockchain 
addresses under their control in a way that will make the central source of 
funds impossible to deduce for other economic agents. It goes without saying 
 that legitimate authorities that provide a legally binding demand will be able 
to trace the fl ow of funds with the same ease as if mixing was not applied. Th is 
approach is designed to solve the anonymity problem for payers. For payees it 
is solved by using the ring key construct. Recall that by using ring keys one can 
prove that a transaction was signed within a group of addresses without deter-
mining a specifi c signatory.  
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110 Toward a Stable Tokenized Medium of Exchange

       I.    KYC and AML Considerations   

   Th e importance of KYC and AML requirements for regulatory compliance 
cannot be overestimated. It is necessary to perform KYC/ AML procedures 
when new tokens are issued or existing ones redeemed for fi at. Th ird- party 
services can be used for these purposes. In principle, KYC is a relatively in-
expensive operation, which costs about $0.50 per person. Th ese procedures 
can be strengthened further, because the exchange of fi at currencies into stable 
tokens and vice versa uses existing bank accounts, whose owners have passed 
the standard KYC procedures performed by their banks. 

   Given that stable tokens will circulate on the Ethereum blockchain, and sub-
sequently on other blockchains, all of which keep an immutable record of all 
transactions, AML can be performed indirectly by analyzing the corresponding 
transaction social graph. In this regard, stable token transactions are more 
transparent than conventional physical cash transactions, and are on a par with 
traditional banking transactions.   19     

       J.    Privacy   

   Th ere is serious hazard of widely used stable tokens being monitored by a re-
pressive surveillance state. If high volumes of cash transactions are completed 
on a blockchain, then the government can track a considerable portion of its 
citizens’ payments and exert unprecedented control over their lives. To avoid 
this situation, small cash- like fi nancial transactions must be anonymous, with 
exceptions to this anonymity allowed in serious criminal investigations or 
similar situations. When there is an overriding social imperative to override 
this anonymity, it could be done by using legal court orders and similar tools. 
Development of the suitable legal infrastructure is of paramount importance 
for the successful usage of stable tokens as a medium of exchange.   

       V.    Conclusions   

   In this chapter, we discussed the current state of the crypto land and argued 
that stable crypto tokens, which can be viewed as an electronic analogue of 
cash, can help to augment the existing TCP/ IP with a much- needed mechanism 
in order to bring existing banking and payment systems into the twenty- fi rst 
century. We described three existing approaches to designing such tokens— fi at 
collateralization, cryptocurrency collateralization, and dynamic stabilization— 
and concluded that only regulatorily compliant fi at- backed tokens are viable in 
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the long run. We also discussed asset- backed cryptocurrencies and argued that 
in some instances they can provide a much- needed counterpoint for today’s fi at 
currencies, and pave a way forward toward ensuring worldwide fi nancial sta-
bility and inclusion. 

   I am deeply grateful to my MIT colleagues Prof. Sandy Pentland and 
Dr.  Th omas Hardjono, to my Sila Money partners Shamir Karkal, Angela 
Angelovska- Wilson, and Isaac Hines, and to my Numeraire Financial 
colleagues Marsha Lipton and Stewart Inglis for extremely useful and insightful 
discussions of the topic covered in this chapter.  

       VI.    Glossary   

 Algorithmically stabilized cryptocurrency:  A cryptocurrency whose price is 
pegged to fi at by virtue of an algorithmic monetary policy “emulating” conven-
tional monetary policies of a central bank. 

 Anti- money laundering (AML): A set of procedures, laws, and regulations 
designed to stop generating legal income through illegal actions; AML laws 
have profound implications for fi nancial institutions and intermediaries. 

 Asset- backed stable cryptocurrency: A cryptocurrency whose price is pegged 
to a collateral pool in the form of real assets, such as gold, oil, etc. 

 Continuous audit of reserves: Th e process conducted by a third party on be-
half of the issuer of any collateralized digital token, proving that assets held by 
the issuer are equal to or greater than their liabilities, which are calculated from 
the blockchain exposure. 

 Cryptocurrency:  any open source, cryptographically secured, blockchain- 
based token. See:  http:// en.wikipedia.org/ wiki/ Cryptocurrency . 

 Cryptocurrency platform: A collection of soft ware, hardware, and processes 
supporting the functioning of a cryptocurrency. 

 ERC- 20 token: Tokens designed and used solely on the Ethereum platform; 
these tokens are standardized, so that they can be shared, exchanged for other 
tokens, or transferred from one crypto- wallet to another. 

 Fiat currency: Currency issue by the central bank of a country or a union of 
countries. 

 Fiat- backed stable cryptocurrency: A cryptocurrency whose price is pegged 
to a collateral in the form of fi at currency. 

 Know- your- client (KYC):  A set of procedures used by banks and other fi -
nancial intermediaries to avoid being used by criminals for money laundering 
activities and other illegal activities 

 Mixer or tumbler:  A service used to mix potentially identifi able 
cryptocurrency transactions with others, in order to obscure the original 
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112 Toward a Stable Tokenized Medium of Exchange

source of funds; they are used to improve the anonymity of cryptocurrencies, 
which provide a public ledger of all transactions. 

 Money market mutual fund (MMMF):  An open- ended mutual fund that 
invests solely in short- term debt securities such as short- dated U.S. Treasury 
bills and commercial paper; safety profi les of most (but not all) of these funds 
and bank deposits are comparable. 

 Narrow bank (NB): A proposed type of bank (also called a safe bank), which 
holds only central bank cash and liquid and short- dated government bonds; 
such a bank does not issue any loans (except to the government). 

 Proof of stake (PoS): An algorithm allowing miners to compete against each 
other based on the amount of coins they possess, in order to add new blocks to 
the chain and be rewarded. 

 Proof of work (PoW):  An algorithm requiring miners to compete against 
each other based on the amount of the computational power they possess, in 
order to add new blocks to the chain and be rewarded. 

 Quantity theory of money (QTM): A theory which postulates a direct rela-
tionship between the quantity of money in an economy and the level of prices 
for goods and services. 

 Seniorage: An algorithm using smart contracts to expand and contract the 
supply of the price- stable currency, trying to emulate the real- life monetary 
policies of a central bank. 

 Treasury money market mutual Fund (TMMMF): a MMMF, which invests 
solely in U.S. Treasury securities, and seeks to provide current income while 
preserving shareholders’ principal. 

 Utility- backed cryptocurrency: A cryptocurrency that derives its value par-
tially from its real (or perceived) utility, and partially for speculative reasons. 

 Velocity of money: Th e number of times a unit of money is spent to purchase 
goods and services per unit of time.   
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