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The banking system has problems. This book proposes a banking system
with fewer problems, by considering criteria that might be associated with
a sound currency. Various classifications of banks are discovered, and
perpetuals are used as a case-study. A final design is proposed: unified
residualized banking that balances hedged currency with representative
currency. ltusesleveragetoincrease competition and resilience, opening up
an information channel that encourages optimal capital deployment. Rough
design decisions are suggested, with the specifics left as further research.
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Abstract

The banking system has problems. This book proposes a banking
system with fewer problems, by considering criteria that might be
associated with a sound currency. Various classifications of banks
are discovered, and perpetuals are used as a case-study. A final de-
sign is proposed: unified residualized banking that balances hedged
currency with representative currency. It uses leverage to increase
competition and resilience, opening up an information channel that
encourages optimal capital deployment. Rough design decisions are
suggested, with the specifics left as further research.
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Preface

Ever since investing €5 in Bitcoin in late 2020, I was adamant to figure out how
we could design currency that was sound, not fairy dust. I had terrible superficial
ideas and put it off for a while after acknowledging my need to develop a better
understanding of the economy. My interest in trading and the EVM led to a wealth
of knowledge I never could have predicted. I was mesmerized by the success of the
Maker protocol, a DAO that took on a portion of all money-printing in the world.

In early 2021, a loss of over $9K in highly-leveraged trading was dealt with via dis-
sociation, a useful defense mechanism in my toolbelt. During this time, I developed
the belief that law and government should be run on-chain, and that blockchains
had a right to independent jurisdiction. I briefly put this passion aside to study for
exams and secure a good grade so that I could enter a ripe university, colloquially
referred to as Maynooth University.

Soon after, I observed that the pegging point of currency was perhaps an arbitrary
point, one that could be settled on by market forces. My distinction between spec-
ulators and gamblers led me to realize some key properties of currency, namely, (1)
that a touch of counterparty speculation must be introduced if stability during eco-
nomic decline was required, and (2) that the risk/reward of currency must be in
line with the rest of the economy to survive. An obvious consequence of this at the
time was that economic growth was correlated with deflationary pressure w.r.t. a
theoretical worldwide index of the economy as a whole, though I had no rigour to
back up this perspective.

After writing hundreds of pages of notes, I took a break from economics research
for almost four years because apparently life has other priorities. After completing
my final year exams in Spring 2026, my subconscious interrupted me to tell me that
currency needs intentional risk and randomness to thrive - little prods of fluctuations
in the short term that cultivate long-term resilience. That was the final realization
that would cause everything else to fall into place. I scrambled back to my research,
prehistoric at this point, and took the unexplainable initiative of rewriting this book
from the start. The rest is history.
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Chapter 1

Introduction

1.1. Mission

There is much debate on what makes a currency sound. If a proxy can be designed
to measure how effective various attempts are at issuing sound currency, and if ar-
bitrage forces make this proxy legitimate, then a wrapper currency can be formed
around these competing attempts. This is challenging because many of the require-
ments of a sound currency still apply when designing a sound proxy. We call such
a proxy-based currency a MARKET CURRENCY.

1.2. A brief history of currency

1.2.1. Commodities and precious metals

A historian might pick a more flavorful starting point, but our first modern form
of currency was one that was backed one-to-one with precious reserves such as gold
(or a softer backing in the case of USD). Since gold had a pre-existing purpose,
this only benefited society as it allowed for the easier and safer transportation of
value. However, one may argue that gold is fundamentally flawed because it can’t
capture and represent all the value that society wants to store. Whether it be
for savings or liquidity, the association between currency and physical gold feels
limiting. Gold arguably suffers from being over-valued, like many other assets do
today. Having said that, there is still a limit to how far its price can drop — it
has a price floor due to its underlying value. Now that gold isn’t as universally
held, it might even have a higher price floor today. Nonetheless, gold could see

its underlying value drop substantially during economic hardship or an apocalyptic
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future due to its narrow practical use-case in these times. That being said, how
much weight should we put onto a scenario that likely involves other catastrophes of
more serious concern? Remember, no rational person would bet that USD crashes
to zero in a USD-denominated market. Similarly, no rational person would bet that

the world will end, for its payout is impossible.

1.2.2. Fiat currency

Next, we halted the convertibility between the US Dollar and gold. And more
draconically, Executive Order 6102 criminalized the possession of gold for monetary
purposes, essentially forcing people to stick with their “unbacked” dollars (though
many argue other interpretations of value apply). Now, our currency was 100%
over-valued in some eyes, though only in the sense that its value can drop to zero,
not that it will. The era of fiat currency had begun — and it hasn’t ended to date!
Not only that, we’ve managed to convince the population to donate centrally-issued
dollars to privatized banks, who undertake fractional-reserve lending. But does this
add more risk to the table? If everyone suddenly goes to withdraw centrally-issued
currency from these banks (colloquially referred to as a bank run), only a small
fraction could be paid out. Furthermore, this centrally-issued currency could in and
of itself suffer from a “bank run” if there was a sudden desire to exchange (cash
out) this currency for that which offers more promising value. The risk of a double
bank run seems daunting to those unfamiliar with the financial system. With debt
supposedly spiralling, the fear of not having enough M1 currency to pay interest

alone is a fear reserved for those who have no interest in reading this book.

1.2.3. Cryptocurrency

Then came the era of cryptocurrencies. Although Bitcoin offers an asset that does
not suffer from the inflation of its circulating supply like fiat currency, it doesn’t
add any backing to its minted coins, and has been burning tonnes of value due to
its proof-of-work consensus mechanism. The primary thing going for it over other
cryptocurrencies is its first-mover advantage. It’s great to see the development of
better crypto technology together with new assets that act as shares of decentralized
projects. Using smart contract technology, one can rake in genuine profit and find
real inherent value; much more than the joke of Bitcoin. Decentralized organisations
are making consistent progress at linking in with the real world. This is a likeable

trait ever since Zuckerberg’s passion for the Metaverse collapsed.
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1.3. Methodology

When custom terms are defined, the term is shown in bold. Pre-existing termi-
nology is assumed to be understood. Sometimes pre-existing terminology is shown

in italics if its first occurrence warrants emphasis.

A tough balance was found between formal writing, persuasive writing, and comedy.
Many topics in this book are better clarified as the book progresses rather than
being perfect early on, with the intent of making the book a journey through which
your eyes will be gradually opened. This intent may not come to fruition as planned,

as like with all good intentions in life.
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Chapter 2

Foundations

2.1. Return-merit

We begin by articulating a foundation that has intentional limitations to be studied

by the curious mind:

Since market forces involve trading decisions that encourage good investments to
outlive bad investments, it’s crucial to devise a way of comparing investment op-
portunities. Many investment opportunities have different levels of risk, levels of
reward, payout structures, risk distributions, early exit mechanisms, liquidity char-
acteristics, and so on. We will define the concept of return-merit to compare

investments.

Notice that it is profoundly difficult to quantify how good an investment is. One
investment might offer a better return, but this investment might come with a higher
risk, counteracting the benefit seen at first glance. Simply comparing the expected
outcome of investments is not sufficient, because the quality of an investment is also
determined by its stability characteristics. It is clear that more factors would have
to be considered, but nevertheless, the expected outcome alone might already be

too impractical to predict.

Instead, we take a step back and use a simple concept of return-merits to compare
investments. We say that two investment opportunities have different return-
merits if one would choose one investment over the other when deciding between
them. If one is indifferent, then the investments are said to have the same return-
merit. We say that one investment has a superior/inferior return-merit to

another if one would choose the former over the latter or vice versa.
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These definitions allow for the comparability of investments without the need to
directly quantify them, where it doesn’t matter what complex factors cause one
investment to be better than another. However, this means that we are limited in
what we can do when weighing investments. The most we can do is order investments
by their return-merits. We cannot numerically compare the degree of difference

between two investments. This, however, is an excellent foundation.

An important question, however, is who makes these comparisons? A single person’s
intuition wouldn’t be very effective, but we would expect the global perception of
return-merits to be quite indicative. The typical economic participant’s intuition
should be sufficient at measuring the return-merit of different opportunities, given
the effects of information-theory at large scale, and given the economic advantage
of detecting an opportunity with a superior return-merit. It is clear though that the
return-merit of an investment can only be defined and investigated with respect to
the opinion and forces of a certain entity, rather than there being a truly objective

return-merit.

We refer to the agent of reference who offers their perspective as the investor.

2.2. Investment

The concept of an investment can be quite abstract. It’s a fundamental concept of
which we should already have a familiar understanding. Yet almost anything can
pose as an investment and be used as the basis for an economic foundation, whether
that be our understanding of investments in real-life, or some video-game mechanic
that constitutes investing. Investments can be seen as actions, opportunities, or
pathways that can be taken by agents, with measurable consequences to allow for
the notion of return-merits to exist.
Here are some real-world examples of what might constitute an investment:

1) A financial investment in stocks, cryptocurrency, or a pension fund;
2) The storage of wealth in fiat currencys;

(1)
(2)
(3) An investment of time and effort, also known as work or a job;
(4)

4) The engagement of a trading strategy that predicts the high volatility of an

instrument.

Note A. The comparison of investments needs be done on an equal footing. We
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are not interested in comparing a $200 investment in BTC with a $100 investment
in ETH, we are interested in comparing investments of similar value, or compar-
ing strategies of similar deployment; that is, a per-unit comparison. Articulating
an effective unit is tough, because common techniques require a more substantial,
and thus less general, economic foundation. For instance, one might require the

comparison of investments to be per US Dollar of value, but this has its issues:

(1) We are locked into choosing an investment of comparison that we claim to be

useful;

(2) We must introduce the notion of price, which comes with it all the complexities

of what the true price of something is; and

(3) The core goal of this book is to develop a new currency, not presuppose its

existence.

Note B. The comparison of investments needs also be non-trivial. A rich investor
who has access to a better baseline APY does not benefit from comparing a re-
spective bank account with the holding of non-interest-bearing cash, for there are
no ongoing decisions to be made to warrant ongoing comparison. The decisions
are only interesting when there are circumstances that motivate switching between

investments from time to time, though this requirement is rather ambiguous.

We resolve conflicts (A) and (B) in Investment legitimacy, but for now, let us con-
vince ourselves what it means to have a non-trivial per-unit comparison, so that we

can proceed:

2.3. Ideal arbitrage

Consider an ideal system where:
e there is no cost and time associated with moving between different investments;

e all market participants always possess perfect up-to-date information of return-

merits; and
e all investment opportunities are widely known.
Then, the return-merits of all investments will be the same.

This can be observed from the balancing effect following a discrepancy in return-
merits. Suppose a superior investment opportunity exists. Then, it will be sensed by

market participants, who will jump at this opportunity without hesitation. Demand



David P. Callanan Market Currency — First Edition (Public Draft)

for this opportunity will have the effect of reducing its return-merit, and so one will
continue to pounce at the opportunity until its return-merit is no longer superior to
any others. Similarly, an inferior investment will crash to non-existence if its return-
merit fails to catch up. The return-merits will thus settle at a particular equilibrium.

This equilibrium cannot be observed in the abstractness of return-merits alone.

We use the term arbitrage to refer to this balancing effect, though others may work
with a slightly different definition of arbitrage that relates to the balancing force
following a price discrepancy. Our definition can be thought of as a nice extension

to that, relating to the balancing force following a return-merit discrepancy.

We can illustrate the idea of arbitrage with a balance scale. Each side contains
the potential of an investment which is an upwards force coming from some helium
balloons. However, each side also contains a downward force coming from the weight
of demand exerted by the investors. Investors want to get as high as possible, and
so, overall, the balance scale must remain balanced, for otherwise one will jump to

the other side to reap a benefit.

Demand Demand

4 I 4

Potential Potential

We can also imagine that the return-merit consists of many individual factors such
as risk and reward. The potential can be split up into its upwards and downwards
components, and a simple illustration might include the force of risk and the force

of reward. A nice exercise would be to draw a diagram for this.

Do not be led to believe that the aforementioned balancing force is backwards. A
naive investor might state that it’s the other way around, that more demand for an
investment increases the price and that this price is what reflects potential. However,

while more investment might signal that the opportunity was good in hindsight, it
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cannot correct understandings of future opportunity beyond this balancing force. It
can only correct other poorer signals. If you observe a price that doesn’t follow this
balancing force, what’s happened is that your approximation of price is faulty. A
good approximation of price comes from investor indifference; what you're looking
at might not constitute the true price at all. Even a pyramid scheme or a bubble
follows the balancing force once you correctly factor in the risk, even though this
risk is often observed in hindsight, and hence such opportunities appear tempting

in the moment to uninformed sheep.

Now would be a good time to take a break if you are not yet in alignment with this

perspective.

2.4. Imperfect arbitrage

One is not interested in ideal arbitrage, and may easily take issue with the effective-
ness of arbitrage in the real world. One may argue that the market is not as efficient
as we are led to believe. Let us explore, perhaps controversially, how return-merit
arbitrage is not reliant on market efficiency, but rather the competitive actionable
information of the investor. Real forces of arbitrage are governed by information
theory, a topic of which utmost familiarity is recommended, though its application

to economics and trading is under-explored.

Notice that if two investments have different return-merits, and if arbitrage does not
happen in its most ideal form, then the latter investment may be superior or inferior
to the former. However, if the investor does not possess information to discern
whether the investment is superior or inferior, or doesn’t possess the ability to act
on said information, the return-merits collapse to being equal. A lack of actionable

information signifies an equal probability of superiority and inferiority.

Key takeaway: Arbitrage can only be non-instantaneous if the investor
possesses actionable information relating to a specific occurrence of such
arbitrage. Merely being aware that arbitrage is non-instantaneous provides

no edge. The lack of actionable information results in an implicit

instantaneous arbitrage.

If the investor does possess actionable information, this information more than likely
comes in tandem with competition. If an investor has a reason to believe that
there is inadequate competition (i.e. they genuinely possess competitive information
that is not being acted upon by other market participants), then an edge may be

immediately observed.
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However, if there is in fact adequate competition, investors will burn a stake (e.g.
time, money) to be the ones to benefit from this strategy. Too much competition
leads to a loss, and too little competition leads to a profit. The investors all carefully
time the strategy to be profitable. The underlying data point (the investment being
arbitraged) is now irrelevant, as profitability is based solely on the information
investors have of where they lie in the competition graph and their belief on whether

there is too much or too little competition at this moment.

Thus, in simple terms, for any arbitrage strategy to have merit, an investor must:
(1) have information relating to which side the return-merit mismatch is on; and
(2) either:

(a) have reason to believe there is inadequate competition; or

(b) recursively analyze the imperfect arbitrage of the competition relating to
the strategy in question, treating the competition of this strategy as its

own instrument that is subject to its own strategies and market forces.

Key takeaway: If the investor does not possess a competitive arbitrage
strategy and the necessary accompanying information, then the investor

observes implicit instantaneous arbitrage in the market.

After battling some layers of recursion, the investor may eventually be satisfied that
they have found inadequate competition, whether this be based on a hunch, or be
based on a satisfactory edge calculation for at least 1000 trades. With much debate
on the existence of free will, a psychological stance on the root impulses that indicate

profitability need not be elaborated on.

2.5. Actionable information

A careful reader will not have enjoyed the informalities above. What do we mean

by actionable information?

If an investment has a better-return merit, this implies that the investor has informa-
tion to believe so. But the investor cannot instantly transition between investments
to act on this information. The information needs be processed; the investor needs
to exert conscious effort to take action in light of the new information, and there
are many costs involved (processing time, human labour, compute, network latency,

spread, slippage, trade fees, gas fees, etc.).
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Recall that our definition of return-merit relates to the possibilities an investor might
choose. However, the effort that must be exerted indicates that the investor cannot
simply choose that investment in that particular moment. While the investment
feels clearly superior, it cannot be treated as an investment, because it would be a
lie to claim that the investor can choose it. Rather, the investor needs to come up
with a strategy that allows them to exert effort, process information, and inevitably

transition into the target investment.

This strategy can be chosen instantaneously, for otherwise, w.l.0.g., one could recur-
sively design a wrapper strategy that bakes into itself the non-instantaneous work.
In doing so, all the processing of information is relocated to the strategy. The
strategy itself is now an investment, and there is no information left to treat this
investment any differently to another. The strategy, as an investment, experiences

implicit instantaneous arbitrage.

Key takeaway: Both ideal arbitrage and imperfect arbitrage lead to the

immediate equality of return-merits. That is, attaching a preorder to

investments (as we’ve defined them) serves no purpose.

We define actionable information as any such information that is processed within

an investment, as opposed to being processed on the outside using hindsight.

We refer to the target investment (which we've established cannot be referred to
as an investment as defined in this book) as an instrument, though this could do

with better formalization.

2.6. Investment legitimacy

We need not impose a non-trivial per-unit comparison on investments. Rather than
finding a non-trivial per-unit comparison that equalizes return-merits, we look at
the desired outcome: that imperfect arbitrage should lead to the equality of return-
merits. We then reverse our foundation (as is common in mathematics when authors
reframe the source of truth) and define investments as meeting non-triviality and

per-unitness if the preorder is trivial (i.e. if all investments are indistinguishable).

It’s arguably obvious when you see the analogy between the true return-merit of
something and the true price of something. Just as the measurement of price is
faulty if it does not originate from indifference, the same can be said for return-

merits.

However, we consequently learn that the notion of an investment is too coarse of a

10
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primitive to distinguish economic behaviour, as we have no order. In other words,

what we’ve uncovered so far is useless!

2.7. Superstition

Any investor who does not liken themselves to King Lear will be adamant to order

investments!

As per above, we can only order investments if we intentionally do not account for

everything.

For instance, we might gain information that leads us to believe that it is worth

longing BTC to close an arbitrage opportunity, subject to overlooking the cost to

acquire this information and the cost to inject this information into the market.

While many “trivial” costs can easily be accounted for by any half-decent trader,

the desire to order presupposes leaving at least some cost unaccounted for. Do let

this soak in.

The investor who believes in profit intentionally overlooks something. They must
assume, by way of superstition or otherwise, that it is worth pursuing this avenue of
life, and they must take no issue with the possibility that this avenue is suboptimal.
This is heavier than, and in addition to, what an entrepreneur faces, who may be

fuelled by arrogance, risk appetite, and ruthlessness.

An investor must dismiss anyone who second guesses them and there’s nothing you
can do about it. As such, we define a set of investments equipped with a return-merit

preorder as a superstitious investment space (SIS).

Now it becomes exiting: if an investor so clearly notices a price discrepancy, is it
more likely that their approximation of price is faulty, than the opportunity being
legitimate? Similarly, if an investor so clearly notices a return-merit discrepancy, is
it more likely that their approximation of an investment space is superstitious and

a better approximation is warranted, than the opportunity being legitimate?

2.8. A general foundation

You’ve probably noticed the difficulty in developing a general foundation that re-
spects the substance we care to study. Such a foundation could go on for another

hundred pages. While it would be nice to pursue this fully in my lifetime, further

11
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efforts are omitted for now, for this book has many other concerns to worry about.

I hope what you’ve read so far was a nice taster.

But to conclude: If a richer interface (which is fine to suggest with good motivation)
does not respect our more fundamental one above, you must ask yourself: what
“force” leads to this difference, and why would this force not detract from the reality
under which we intend to operate. One often forgets the win-win transactional
nature of economic output. Financial fudgery cannot progress society beyond its
hard constraints. For instance, if society produces 1 billion burgers per day, and
can only increase production by 1% per day, then if all other food sources cease
to exist, starvation cannot be prevented. There is, in this example, a theoretical
cap in human labour that limits the increase in production. Even if this cap is an
approximation and subject to a probability distribution, such a constraint exists at
the end of the day. Sometimes we forget whether our actions in the economy have
any residual chemistry with this reality. We thread carefully here as any further

contemplation will unload the philosophical discussions of free will.

We now move on, without an explicit foundation.

12
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Chapter 3
Theory

3.1. Inflation and deflation

One must distinguish between four definitions of inflation and deflation:

(1) The net-expansion or net-contraction of the monetary supply for a particular
currency, which we shall refer to as monetary expansion and monetary

contraction respectively;

(2) The net-rate of change in purchasing power of a particular currency with
respect to a particular index (such as the CPI), which we shall refer to as

absolute inflation and absolute deflation respectively;

(3) A component of the first definition, which we shall refer to as monetary
expansional impulse and monetary contractional impulse respectively;

and

(4) A component of the second definition, which we shall refer to as inflationary

impulse and deflationary impulse respectively.

A common belief is that “deflation is a sign of a weakening economy” (x). If you
hold this belief without being aware of which definition of deflation you are working

with, you may prefer to abstain from reading the rest of this book.

Let us clarify the difference between inflationary impulse and absolute inflation.
Usually when we make an argument about cause and effect, we are curious about

how a contribution to one figure influences another.

Physics offers a great analogy. If an apple is falling from a tree but the apple is
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wearing a parachute, the parachute causes an upwards force. We do not claim that
the apple has a net-upwards force. The downward force from gravity likely trumps
the upward force of the parachute, but we can still look at cause and effect. We
might claim that the upwards force of the parachute causes the collision with Isaac
Newton’s head to be less painful. The net-force of the apple is irrelevant to the

argument.

Upward Force
{parachute) Downward Force
(gravity)

Met Force
Downward

Less Painful Impact

Claiming (%) in terms of absolute deflation, at the exact deflationary boundary of a
“golden” index, is ambitious, and can only be argued empirically. It would be rather
bold to assume a particular index is so perfect so as to offer this insight, yet such a

perspective is commonplace.

3.2. Consumption-savings equilibrium

We have touched on the equilibrium of return-merits. However, we have not yet

reasoned about what the point of equilibrium might look like.

Should investments roughly track the value of some commodity, like gold? Or would
we expect a tiny bit of absolute inflation with respect to the Big Mac Index? Or
would we expect something closer to an index governed by Moore’s Law, which,
from a different angle, might look like significant absolute deflation with respect to

the Consumer Price Index?

Whenever society seems to grow or shrink with respect to one index, we can al-
ways find an index where society looks to be at a stalemate. When should we feel
good? Provided it’s not worth leaving well enough alone, we could choose any num-

ber of derivatives or transformations (often logarithmic or exponential) to be the
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composition to care about. The appropriate baseline is something to be argued philo-
sophically, not mathematically. Anyone who argues “2% inflation is a mathematical

necessity” is not aware of the different academic disciplines.

The consumption-savings equilibrium (CSE) is an attempt to conceptualize
this.

Investments can be exchanged for (spent on) particulars that give satisfaction to
the economic participant, colloquially referred to as consumption. This satisfaction
can come in many forms, varying from essential needs such as food and clothing, to
luxurious needs such as movie streaming services, food, and clothing (pardon the
repetition). It’s irrelevant what form the satisfaction takes, so long as we can agree
that there exists a desire for satisfaction that drives consumption. There is also
another desire — future satisfaction. One way of achieving this is by holding onto
investments until the time for consumption is favourable, colloquially referred to as

saving.

Similarly to return-merits, we can compare whether an economic participant would
prefer to save or consume at any given time (saving and consuming are very high-
level and over-simplified concepts here). If one does not feel that the future prospect
of satisfaction would be adequate, they may prefer to consume more now (e.g. con-
sume everything beyond 6 weeks of savings). However, if they are not satisfied
with the current potential for satisfaction, they may prefer to save more (e.g. wait
for GTA7 or GTAS to be released instead of purchasing GTAG). Once again, the
global intuition is quite indicative here, given the effects of information theory at
large scale, and also given the personal advantage to detecting the optimal form of

satisfaction (that is, balancing the priority of now vs later).

While return-merits cover the relative nature of investments, the measure of fu-
ture satisfaction is governed by the absolute merit of investments with respect
to the perceived convertibility between investments and acts of desirable consump-
tion. One might even classify consumption as a special case of investments instead
of reworking it from scratch, with the remaining investments categorized as non-

consumption investments (NCIs).

We now observe something overly familiar: If the return-merit of NCIs are inade-
quate, there will be more demand to consume. Alternatively, if the return-merit of

NCls are impressive, there will be more demand to save.

The demand to save will reduce the return-merits of NCIs compared to consumption,
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or equivalently reduce the absolute merit of NCIs (e.g. one might observe savings
rates declining, a currency devaluing itself, and so on). On the other hand, the
demand to consume will reduce the return-merits of consumption compared to NClIs,
or equivalently increase the absolute merit of NCIs (e.g. a currency will have to be
more competitive by increasing savings rates or revaluing itself higher to prevent

collapse, and other investments would track that).

An economy that lacks government intervention could settle on an entirely differ-
ent CSE than the one influenced by government inflation targets today. There are
many possible CSEs that an economy could face, and the best can only be argued
philosophically and empirically. A bogus claim that absolute inflation is good and
absolute deflation is bad, or vice versa, forgets about the intricacies of human na-
ture and how there are multiple possibilities that are compatible with the laws of

economics.

A similar equilibrium can be observed known as the work-savings equilibrium
(WSE), relating to the opportunity cost between rewarding workers or rewarding

savers with wealth.

3.2.1. Relocating wealth

We elaborate on the previous section by studying the economy as a process that

relocates wealth.

Let us forget for a moment whether the economy is doing well or doing poorly,
whether GDP is a good or bad measure of economic prosperity, and so on. Let us

instead fix wealth to be in relative terms to avoid needing such a measure.

In that case, we intuitively notice that such wealth can be distributed rather arbi-

trarily between four buckets:

(1) Consumers: Those who are actively converting wealth into a more material
form, such as necessities, luxuries, or perhaps embodied cultural capital (Bour-
dieu).

(2) Workers: Those who are actively offering up labour (time and energy) to

obtain wealth.

(3) Savers/borrowers: Those who postpone the utilization of wealth, paired with
those who advance the utilization of wealth (analogous to electrons and elec-

tron holes).
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(4) The compensated: Those who receive additional compensation (usually in
terms of a percentage rate) for contributing information, taking on risk, be-
ing at an inherent advantage (whether financial, intellectual, experiential, or

otherwise), and so on.

Many people will lump arguments about redistributing wealth away from the rich
(who are often believed to have an unfair financial advantage) into the same argu-

ments that discuss the cost of living, salaries, and so forth.

Note, however, that if we treat the bucket of the compensated as fixed (i.e. a
conserved quantity in a closed system), we unlock independent discussion among
the remaining three buckets. The key is that these buckets can be rebalanced rather
arbitrarily. Many empirical arguments about appropriate inflation and deflation
levels seem to forgot about the vast number of equilibriums the economy could find
effective in this regard, with respect to the current economic conditions. A curious
mind would be displeased with the governments’ arbitrary 2% inflation targets (in
the savers/borrowers bucket), as they fail to even mention the existence of the other
two buckets. Making such absolute inflation targets fixed breaks the relative study
of wealth, as the remaining two buckets bear the residual impact of any economic
prosperity or hardship. Let us repeat this. The target is so arbitrary that it results
in non-relative residuals on buckets that the government fails to acknowledge (or at

least fails to acknowledge in the one unified coherent argument).

3.3. Speculation vs gambling

We distinguish between two forces in the economy — speculation and gambling.

Notice that our simple definition of return-merit enables wild possibilities. As the
definition is based on one’s arbitrary preference, nothing stops an investor from
“preferring” an investment that is absolute garbage. To resolve this, we must now

introduce expected outcomes and uncertainty into our theory.

(1) For two investments of equal return-merit, we say the investor is under the
influence of speculation if one investment has a higher expected outcome

and more uncertainty.

(2) For two investments of equal return-merit, we say the investor is under the
influence of gambling if one investment has equal or lower expected outcome

and more uncertainty.
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If the investor is under the influence of speculation on one occasion, yet under the
influence of gambling on another occasion, we consider them to not have a reasonable
and consistent understanding of the purpose of expected outcome and uncertainty in

their analysis. In this case, we say the investor is under the influence of alcohol.

Note, however, that these definitions are only with respect to the reference point used
for calculating the expected outcome. While an act might appear like gambling in
one context, a change of reference point might indicate useful win-win participation

in the economy. This must not be forgotten.

3.3.1. Ultimate investment portfolio

It is commonplace to study an investment in its own right, just as a scientist might
study a closed system. Unfortunately, sophisticated arguments depend on the emer-
gent structure of larger investment portfolios, and this is applicable here to the study

of speculation and gambling.

It is often argued that diversification is the only “free lunch” because it forms a larger
portfolio with a safer risk-structure without altering the expected outcome. Well,
this argument might hold until you accidentally poison a well-diversified portfolio
with something less diversified; the low correlation of added investments becomes
increasingly harder to sustain. The optimal diversified portfolio is likely not far off

representative currency (a concept covered later in this book).

A question arises: how large of a portfolio should be considered? A legal entity
that holds a variety of investments? A holding company that holds a swarm of
subsidiaries? The ultimate beneficial owners of a holding company? The overall
portfolio of a single natural person? The combined influence a leaf investment has
on all natural persons according to their overall portfolios? Any good approximation

of the overall impact a leaf investment has on relevant natural persons?

It may be favourable to interpret each natural person as having a single invest-
ment, called an ultimate investment portfolio (UIP), due to the rights of self-
determination and freedom of conscience, where individual persons can choose how
much they prioritize themselves or society as a whole. Their UIPs then act as prox-
ies of this pursuit. It would be coercion to insist on studying any portfolio larger
than the UIPs.

One may argue that the sharing of resources and pursuits across family and friends

could imply that a UIP should not span just one natural person. However, such a
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relationship can instead be interpreted as a single, conjoined, overlapping, united
entity - behaving as a single natural person - just as in marriage where “the two shall
become one flesh”. The strength and influence of these relationships is ultimately
decided by the individual natural persons, so this does not detract from the UIPs

being the roots.

3.3.2. Hedging

It is clear that when studying a larger portfolio, potentially as large as UIPs, hedging
can be used to reduce risk. While a hedge on its own may be gambling, it might
contribute beneficially to a larger portfolio without pushing the larger portfolio into
gambling territory. For this to work, it must be that both parties (the hedger and
the counterparty) contribute beneficially to the relevant larger portfolio, even if the
individual act is gambling. In that case, the impact this hedge has on the economy
should not be reduced to gambling. Thus, it is often worth using a larger portfolio

as the reference point when invoking the definitions of speculation and gambling.

3.4. Extra-collateralization

The notion of currency issuance being over-collateralized, under-collateralized and

uncollateralized is well-understood.

Next, we say currency issuance (or an equivalent) is extra-collateralized if no
direct enforcement mechanism prevents the issuance from being uncollateralized, but
where market forces act as a proxy to signal satisfaction that the loan is adequately

collateralized elsewhere.

For example, a bank might mint currency to issue a loan on the blockchain, but the
smart contracts have no enforcement mechanism to ensure adequate collateralization.
However, this issuance might be tied to a real-world loan that is either asset-side
collateralized (the bank risks collateral to back the loan) or liability-side collateral-
ized (the borrower risks collateral to back the loan). While this connection cannot
be confirmed programmatically, market forces might sense evidence of a strong link,
and this link might be approximated via liquidity pools, options markets, or similar.

In this case, we establish that the loan is extra-collateralized.

Note that if a good enough proxy is found, one might transition away from arguing
that the market forces are an imperfect approximation of adequate collateralization,

and argue instead that our existing definitions of collateralization are an imperfect
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approximation of the source of truth, the market forces proper. New collateralization

techniques could emerge from this transition.

Note that on-chain collateralization is still treated as extra-collateralized with re-
spect to a peripheral smart contract, if this smart contract cannot observe the

collateralization directly.

3.5. The decomposition framework

One is often interested in the NAV (Net-Asset Value) of a bank, NAV := Assets —
Liabilities, the buffer that traditionally allows banks to absorb losses.

The NAV only makes sense when the bank decomposes its valuation into two invest-
ments: (1) the currency issued by the bank, and (2) the residual claim. This makes
up the total market cap, M := I + C, where [ is the currency market cap and

C is the residual claim market cap.

If the valuation of the bank is subject to deviate from the currency it intends to
issue, then this decomposition is necessary to form a balance sheet. This is because
the volatility of the currency with respect to the market cap must be transferred
somewhere, and so it is concentrated into C. This means C' experiences a propor-
tionally higher amount of volatility in order to stabilize I. One often keeps C' low

and highly leveraged, but the optimal ratio between I and C' can be contentious.

For example, C' might be $1 billion, reflecting reasonably liquid shares, cash, or
some other backing of the bank, and I might be $10 billion backed by consumer
mortgages. If 5% of the mortgages in C' collapse, the bank covers this with 50% of
I to uphold its obligations.

It is often acknowledged that C' > I is problematic as:
(1) The portion r := C — I of C' is unutilized capital;

(2) The so-called “bank” is (relatively-speaking) shrinking the monetary supply
in favour of the supply of the unutilized capital, which is more work for the
economy than if banks chose to stop issuing new currency and let the monetary

supply reduce naturally as obligations are fulfilled.

We call I : C the residualized decomposition ratio (RDR).
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3.6. One bank vs many banks

If a bank were to treat its own shares as the currency of issuance, the decomposition
M = I+ C would not exist. However, the choice to decompose is typically favoured

for three reasons:

(1) Banks seek to interoperate with other banks under the same currency, not

their own;

(2) Banks have historically operated as for-profit organizations, where the only

place for shareholders to live is in C'; and

(3) Competition is a desirable goal, which requires banks to share the currency

for I and compete via C.

This means that for a single currency, it is often appropriate to have a slew of banks
operating under the decomposition framework, rather than a single bank with no de-
composition. This does not take away from the potential to have separate currencies
too which also compete, but this is out of scope for this book as such higher-level
strategies are governed by the famous principles of redundancy, subsidiarity, decen-
tralization, geographic distribution, and so forth. If this tickles your fancy, do go

read a system design book.

In summary, introducing a separate leveraged component has the benefit of increas-

ing competition and increasing resilience to a single bank’s failing.

We refer to the two forms (with vs without decomposition) as residualized bank-

ing (RB) and unresidualized banking (UB) respectively.

3.6.1. Leverage is a cushion

The term leverage sounds scary to anyone unfamiliar with its purpose. Leverage in

the above context is a cushion, not a phenomenon that increases risk. Let us clarify:

While a high leverage reduces the cushion between I and C it can only reduce the
cushion that the decomposition framework introduced to begin with. No cushion at

all would be an infinite leverage with infinitesimal C.

The added leverage cannot make the situation worse than if there was no decom-
position to begin with. The decomposition absorbs losses to stabilize I, and if the
leverage is too high, there is a risk that this absorption fails and the bank’s I starts

behaving like one bank without decomposition. This means the bank’s currency
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starts floating freely and detaches from the original currency it sought to peg itself
to. That is, the worst case scenario is that the bank detaches, which is no differ-
ent than one bank operating independently without the decomposition framework.
High leverage simply reinforces the need for the unresidualized version of the bank

to be sturdy, but this sturdiness is independent of leverage.

This means the risk of “imminent collapse” due to leverage cannot be used as an
argument to favour one bank per currency over a slew of banks per currency. So
long as the benefits of multiple banks are enticing, a sensible amount of leverage is
natural and necessary, and too much leverage (in this context!) is unlikely to result
in a systemic failure that can collapse the economy. Perhaps, controversially, higher
leverage is good in that it forces banks to prioritize resiliency at the unresidualized

level.

Leverage introduces competition to add short-term stability to a currency, but
when its power runs out, the currency faces “valuation shifts” governed by the
consumption-savings equilibrium, and these shifts reset the reference point for lever-
age and losses. Any half-decent currency will intentionally disconnect the mecha-

nisms of leverage from the possibility of a long-term downfall.

3.6.2. 'Who holds the detached currency?

You may have spotted a missing detail above. If a bank’s currency detaches, who is

holding the detached currency?

Traditionally, it is those who deposit their money at the bank. When the bank’s
losses reach extremity, depositors begin absorbing losses. If the bank has no formal
mechanism to detach, the payout is often unfair: early exitors are still treated like
they are holding an attached currency, and later exitors are paid nothing. This is
famously known as a bank run. If the bank has a formal mechanism to detach, the

losses can be spread equally amongst depositors, but this may be wishful thinking.

We shall not downplay the gravity of this situation, only that this situation is no
worse than if every bank ran its own currency from the get-go. If every bank ran its
own currency, the losses can only be equal or worse. A slew of banks at least allows
for clever strategies to redirect losses in a way that one might consider more “fair”.
One such example is FDIC insurance / DGS, which prioritizes a basic amount for
each natural person or legal entity. Essentially, those with higher account balances

are expected to have an additional responsibility to not pick a dodgy bank; they
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must partially take on the risks that the shareholders themselves take on. Instead
of M = I + C, the bank can be divided further into M = I + D + C, where D
is the partial residual market cap faced by amounts in excess of the insurance
guarantee. The I component is then upheld by rerouting associated losses to the
likes of the FDIC, covered by insurance premiums and the full faith and credit of

the government.

Note that everything mentioned above only applies if one can hold deposits at a
bank. Banks have two primary activities: holding deposits, and issuing currency.
These activities are not mutually dependent, and it’s possible that holding deposits

will be considered outdated in years to come.

3.6.3. Moving away from deposits

If a bank does not take in any deposits, and its sole activity is issuing currency,
then it might like for the borrowers to face any such detachment instead. But the
borrowers have already borrowed and spent their funds, so one cannot retroactively
swap these funds with a detached currency, unless the currency issued by the bank

is operated independently.
Notice the difference:

(1) A bank may issue their own currency that is pegged to a shared currency, but
may detach and depeg during abnormal conditions. This allows any remaining
losses to be absorbed via detachment. However, the bank is not truly sharing
the same currency with other banks in this case, it is merely operating on a
best-effort basis. Entities must choose which bank’s currency to hold, func-
tionally similar to depositing a shared currency at a chosen bank, bar some
differences in liquidity and convertibility characteristics. The economy has
to make a conscious effort to interoperate between these pegged currencies,
now marked with a bank’s name. We refer to this strategy as autonomous
residualized banking (ARB).

(2) A bank may issue the shared currency directly. In this case, the bank cannot
use detachment to absorb the losses. The currency is truly shared amongst
all banks. Entities do not make any conscious choice of which bank they
prefer. The losses must be spread equally across all currency-holders, that is,
the shared currency must slightly devalue itself. The shared currency itself

detaches slightly from the trajectory it was previously on. We refer to this
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strategy as unified residualized banking (URB).

Neither is objectively superior than the other. The former is more similar to the
fractional-reserve banking system that is commonplace today. The latter is more

novel.

3.6.4. Conscious evaluation

The aforementioned differences reveal that different market participants might take
on the role of consciously evaluating the performance of banks. Like anything in the
stock market, this evaluation requires a penalty for being wrong, and a reward for
being right. The expected outcome, governed by a premium, is the payment for the
information the evaluators contribute. This evaluation can be highly concentrated,
with a low chance of leaking into everyday market participants, or the evaluation can
intentionally be made the responsibility of many or all market participants. There

is a balance to be found here; neither extreme is objectively right.
Roughly speaking:

e Before the FDIC was introduced: Shareholders suffer first — Then depositors
suffer via bank runs — Failing that, all currency holdings suffer via devalua-

tion.

e After the FDIC was introduced: Shareholders suffer first — Then high-funded
depositors suffer via bank runs — Then, everyday citizens suffer if FDIC in-
surance doesn’t pay out — Failing that, all currency holdings suffer via deval-

uation.

e With ARB: Shareholders suffer first — Failing that, all currency holdings
marked with that bank’s name suffer proportionally via detachment, where

the currency devalues itself relative to the shared target.

e With URB: Shareholders suffer first — Evaluators suffer from poor predictions

— Failing that, all currency holdings suffer equally via devaluation.

The question is whether everyday citizens should be required to vote with their
money and bear risks, or, whether the risks should be concentrated into shareholders
and additional evaluators i.e. governed by the market forces of interested parties

only.

We propose the URB approach to allow everyday citizens to opt out of this respon-
sibility and its associated risk. The URB approach is like multiple banks competing
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to issue currency effectively, with each bank’s judgments capable of altering the
value of the shared currency, just like how a bank or government that owned its
own currency would choose the value of said currency. This does not detract from
alternative methods of citizen engagement and responsibility, such as democratic
elections. URB merely disengages the mandatory fiscal connection between citizen

responsibility and currency issuance.

3.6.5. Fractional-reserve banking

One often thinks of fractional-reserve banking as a highly leveraged system. How-
ever, once again, fractional-reserve banking is an additional cushion on top of the
above cushions. A banking system with no deposit reserves is completely accept-
able too! The danger is not in whether the deposit-based cushion is too low, but
whether there are additional satisfactory cushions. The deposit reserve requirement
makes up such a small part of the overall allocation of responsibility, that it would
be ridiculous to overstate its significance. Next time you hear an argument against
fractional-reserve banking, listen carefully to whether they are even aware of other

possible allocations of responsibility. This will be elaborated on later.

3.7. Insurance

Suppose effort is made to insure the economy as a whole, in a way that is applied
to the market proportionally. This insurance cannot be achieved without an act of

hoarding, and we will elaborate on what all of this means.
There are three forms of insurance:

(1) Residualized insurance (RI): The insurance provider acts like a bank, op-
erating under the decomposition framework. The loan they issue is a binary
option (rather than a traditional currency; we shall refer to this as a frith-
currency). The borrower (colloquially known as the policyholder) fulfills their
obligations in terms of a currency, and this payment is colloquially referred to
as a premium. The frith-currency resolves to 1 if the peril was realized, and
resolves to 0 otherwise. The insurance company upholds the value of the frith-
currency by redirecting losses to the residual claim. It is evident that RI is a
form of RB. It’s likely that any insurance you see in your lifetime is RI. This
is one reason why insurance is such a highly-regulated industry. There is a
genuine risk of leverage here, because it’s very possible that a natural disaster

could cause insurance claims to be multiples of what was expected, leading
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to insolvency. In case of insolvency, the company essentially converts itself
into unresidualized insurance, redirecting losses proportionally to claimants or
other creditors (subject to the creditor hierarchy in place, a famous concept

in insolvency proceedings).

Unresidualized insurance (UI): The insurance provider acts like a bank
without decomposition. While the loan they issue is still a binary option, it
is not fulfilled in terms of an existing currency directly. The fulfillment is
instead a proportional claim on the funds available, which are then in terms
of an existing currency. If twice as many people claim, only half the payout
is made available to each claimant. There is no risk of leverage here, because
the terms of this insurance explicitly acknowledge that the payout is spread
across the total amount of claims. It is evident that Ul is a form of UB.
The payout structure is not as enticing as RI, but may be unavoidable: If
the supply of food drops below the requirement to keep the population from
starving, and economic conditions indicate that production will take at least 6
weeks to catch up, then any residualized insurance on starvation must become
unresidualized, leading to proportional starvation across the population (or an
alternative allocation that might be considered more “fair” such as a lottery),
and there’s nothing we can do about it. If ineffective RI was used, and the
residual claim was large enough, then the price of food would just rise, similar
in outcome to the proportional claims of UI; thus the residual claim of RI ends

up being a waste of capital.

‘ Key takeaway: Unresidualized insurance reflects reality.

Hoardful insurance (HI): The insurance provider uses a tangible reservoir
instead of a financial reservoir, to bypass the limitations of residualized and
unresidualized insurance. This is the only way insurance can handle worst-case
minimum production delays and similar constraints that monetary “ceremony”
can do nothing about. For instance, the strategic oil reserves in Ireland, man-
aged by NORA, cover 90 days of average oil consumption on the island, using

physical oil reserves. This is a form of HI.

Those obsessed with baking residualized or unresidualized insurance funds into crit-

ical global infrastructure (like currencies, energy, etc.) cannot distinguish between

when hoarding is or isn’t necessary, and whether it is worth the tradeoff. The econ-

omy must observe fluctuations that reflect reality, and trying to counteract this is

wishful thinking. One must accept that sometimes the only two options are HI or
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no insurance at all.

3.7.1. A comment on leverage

The responsibilities of this reality come with a great power: Lots of financial wizardry
is limited from impacting the economy (in both good ways and bad ways) due
to hard constraints. Instead, lots of this wizardry is merely relocating funds, i.e.
choosing who to allocate losses and gains to. Allocating a loss to one realm often
results in an equal and opposite allocation of a gain to another realm, with certain
allocation distributions (whether preconceived or applied retroactively to a windfall)

considered to be more “fair”.

For instance, does significant leverage introduce risk for everyone in the economy, or
does it merely introduce additional risk and losses for some by changing the proba-
bility distribution of the allocation of responsibilities, and consequently allocating a
probability distribution of gains to another side? Which leverage is genuinely dan-
gerous, and which leverage is a zero-sum redirection of risk? With reasonable caps
to the compensated, can the government heavily reduce the chance of a depression
irrespective of high leverage in the economy? Can we be careful to ensure leverage
is used to allocate responsibilities to those who can provide vital information into
the banking system, thus allowing currencies to thrive and preventing bogus claims
of impeding doom due to “leverage”? Is leverage not more like a measure of how
much information we are open to accepting in a Shannon communication medium?
Is fractional-reserve banking one such form of leverage that opens a communica-
tion channel of optimal capital deployment, facilitating competition and reducing

uncertainty (a major factor in adapting hard constraints positively over time)?

Analogy: Governments often enjoy deploying targeted supports to particular groups
in need. Often the combination of these supports is close to implementing a general
support that is more widely targeted. The government then implements targeted
taxes to cover these costs. The government can keep adding new supports and
complementary taxes indefinitely; each one cancels out the previous one, and it
does not result in an overall accumulation of supports and taxes, but an overall
redirection of net-support. The same can often be said for insurance, the formation
of currency (the creation of debt/anti-debt pairs), the expansion of a balance sheet,

and so on.
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3.8. Representative vs hedged currency

The can of worms of representative vs hedged currency is ready to be opened. Those
who advocate for currencies that are (soft-) pegged to real assets (e.g. gold) are likely
advocates for hedged currency; those who advocate for the more arbitrary formation
of currency are likely advocates for representative currency. Some products (like the
Maker protocol or perpetuals) might expand an existing supply, where the settlement

currency could be hedged even if intending to expand a representative supply.
There are three forms of currency:

(1) Tangibly-hedged currency (THC): The bank is free to choose its currency’s
valuation with respect to a tangible reference point (such as gold or a stock, but
not an unholdable index), applying valuation shifts based on the criteria they
define. The limitations and procedures for this are amalgamated by the bank,
including provisions for amendments over time, ensuring transparency for the
currency-holder. For example, the bank may have provisions to cut or increase
the value of its currency by 1% amortized over 1 week on a whim, subject to
a simple governance vote. On the other hand, the bank may have strict or
complex procedures for determining the direction of the currency. Modern
banks could heavily rely on smart contracts to enforce these procedures. In
simple terms, THC is when a bank pegs (perhaps loosely) its currency to an
existing tangible/holdable asset. In the Free Banking Era, gold was used as
the pegging point, though banks were not permitted to emit negative valuation
shifts. Negative valuation shifts were considered unfair in the case of gold, as
one would be better off holding gold directly, though this argument forgets
about the additional benefits and reasonable operating costs associated with
using a bank over direct holding, where even a net-negative interest rate could
be favourable. However, with banks able to consistently secure a positive

interest rate on deposits, net-negative valuation shifts were never needed.

(2) Intangibly-hedged currency (IHC): The same as THC, except that the
bank chooses any existing graph as its reference point, not necessarily a tan-
gible asset. For instance, perpetuals can pick an arbitrary graph such as the
square of the price of ETH. IHC, like any investment, merely needs a settle-
ment currency with an adequate return-merit, and in the case of perpetuals,
funding fees, etc. are an automatic redirection of pressure to prevent the

instrument from facing insolvency. The lack of insolvency is baked into the
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rules of the game being played. The game naturally expands and contracts
subject to market interest in the game. The reference point for IHC could
be a representative currency, and we call such an instance of IHC a ditto’d
representative currency (DRC) due to the lack of possible influence on the

valuation of the original currency.

(3) Representative currency (RC): This is when the bank’s currency is com-
pletely free-floating. The only constraints are the procedures and provisions
in its contract. Ironically, any effort to study how the currency has floated
(i.e. what valuation shifts have occurred, whether instantaneous or amortized)
requires using a reference point. If this reference point leaks into the contract
itself, then calling the currency representative would result in no useful dis-
tinction; it should be classified as IHC instead. Thus, a truly representative

currency is tough to design and even articulate.

These definitions are not the most concrete, as a tangible asset could be backed
fully by an THC or RC, or operate using an IHC or RC for cashflow, and this asset
could then be used to form a THC. There is, in fact, a self-referential loop here.
The only exception is for physical tangible assets, and we refer to this as physical

tangibly-hedged currency (P-THC), seen during the Free Banking Era.

3.8.1. Free-floating currency

The idea behind RC is to break free from the risks of RI, and accurately respond
to the CSE and WSE needs of the economy. THC can be rewritten as the equation
RC + RI. In other words, THC contains a residual which RC attempts to factor out.
Does that mean RC is equivalent to UB? No!

This is a different residual, and has nothing to do with the residual claim that banks
use to compete. This residual is merely used to observe how the currency flows freely
with respect to any THC we like to compare against. A good RC will likely meet
various residual assumptions such as independent error when tested alongside a
swarm of THCs simultaneously, unless it turns out that THC is genuinely effective
at representing the reality of the economy. We refer to this as the Tangible Reality
Aporia (TRA).

Note that RC might be self-sustainable by default under favourable circumstances:
By leaving the valuation of RC alone, it is equally likely to deviate from reality in

each direction, thus having an expected valuation that reflects reality. We merely

29



David P. Callanan Market Currency — First Edition (Public Draft)

need to patch this expected valuation in exceptional circumstances, to prevent a
runaway feedback loop. We refer to this as the Implicit Reality Conjecture
(ImRC).

The inclusion of RI in THC can also be seen by how currency holders are safe-
guarded from the underlying economic reality. How far the hedge can deviate from
reality changes how substantial the insurance is. This is evident in the next chapter,
which shows how counterparties are a critical component in promoting underlying
collateral into a hedged currency. The effectiveness of hedged currency is limited

because of the aforementioned problems of RI not reflecting reality AND either:

(1) The counterparties are picked from the same population as the currency hold-

ers, which results in an unfair arbitrary assignment to a group; and/or

(2) The counterparties come from a population with a different advantage (i.e. at
a different position in the ladder of the compensated) who’s contribution is
limited because the rich are not going to suddenly start working in McDonald’s

to meet hard constraints.
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Chapter 4
Case study: Perpetuals

Observe that a coin-margined perpetual (CMP) is a form of ARB, though one
cannot traditionally transfer derivative positions (such as a 1x USD position) out of
the exchange. A 1x USD position is a THC, with other positions being more exotic

derivatives. We elaborate shortly.

4.1. Leverage conversion

There are different perspectives on how much leverage a position entails in perpetu-
als, depending on the choice of using the base asset or quote asset as the reference

point. This is governed by the identity

Lyjq =1 = Ly,

where:

(1) Ls := Ly,/q is called the synthetic leverage or the base-over-quote lever-
age;

By - Pst(P)
Qq

over-base leverage;

(2) Le = Ly /b= is called the counterparty leverage or the quote-

(3) Pst = Pstrin, Pstiyy is called the payout structure transformation (PST);
(4) Pstyri, := id is called the linear PST;

(5) Pstry : 2+ 27! is called the coin-margined PST;
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(6) P is the price of the instrument before the change of coordinates governed by

Pst (i.e. the display price advertised by the exchange);

(7) By is the quantity of the base asset after the change of coordinates governed

by Pst (i.e. the amount of the base asset measured in base units);

(8) @y is the quantity of the quote asset (the collateral) after the change of coor-
dinates governed by Pst (i.e. the amount of the quote asset measured in quote

units).

Instead of writing “Lygp/prc = 2”7, we may write “2x USD/BTC”.

4.2. Foreign base and quote

Note how “base” and “quote” are used post-transformation above. We shall use
hereafter the terms foreign base (fb) and foreign quote (fq) to refer to the pre-

transformation base and pre-transformation quote respectively, i.e., such that:

(1) For a linear perpetual, the foreign base and the base are the same, and the

foreign quote and the quote are the same; and

(2) For a coin-margined perpetual, the foreign base is the quote and the foreign
quote is the base.
For example, a “BTCUSD.PI” coin-margined instrument consists of:
(1) The foreign base: BTC;
(2) The foreign quote: USD;
(3) The base (i.e. the peg): USD;
(4) The quote (i.e. the margin): BTC.

We rewrite Py, /g := P, called the foreign price.

4.3. Coin-margined perpetuals as a form of autonomous residual-
ized banking

CMPs are backed by the coin, i.e. the only inflow and outflow is in the form of
the coin. (A coin in this context just refers to a tangible non-currency asset; not a
literal coin.) CMPs thus expand the supply of some exotic positions by contracting

the supply of the coin. These exotic positions might be:
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1) The trivial position (TP): L. = 1;

(1)

(2) The pure synthetic position (PSP): Ly =1 (e.g. synthetic USD);
(3) A leveraged synthetic position (LSP): L > 1;

(4) A dampened synthetic position (DSP): 1 > L. >0 < Lg < 1;
(5) A counterparty position (CP): all other positions.

For instance, a CMP might decompose a 1x spot BTC/USD position into the sum
of a 2x swap BTC/USD position and a 1x swap USD/BTC position.

We use the term synthetic long position to refer to either of the scenarios of PSP,
LSP and DSP, and the term synthetic short position to refer to the scenario of
CP.

We use the term counterparty long position to refer to either of the scenarios
of CP, TP and DSP, and the term counterparty short position to refer to the

scenario of LSP.

MNote the alternative perspectives of the peer-to-peer fulcrum and the promotion fulcrum.

Peer-to-peer Promotion
fulcrum fulcrum
¥ Y
Short b/q Long b/q
Long g/b Short g/b
eps Dampened synthetic . -
Counterparty positions positions Leveraged synthetic positions

Trivial position Pure synthetic position

Ls=0 Ls=0 O=<Ls=<l1 Ls=1 1<Ls

Le=1 Le=1 1=Le=0 Le=0 0=Lc

Figure 4.1: A leverage “number line” in perpetual markets.

Subject to the existence of a CMP market, i.e. the existence of speculatory coun-

terparties who stabilize the coin into the foreign quote, the resulting PSP is the
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currency in ARB.

It is clear why the PSP is residualized (there is a peer-to-peer transfer of leverage
between the synthetic longs and the synthetic shorts around the peer-to-peer ful-
crum), but let us elaborate on why the PSP is autonomous. The PSP is pegged
to an existing currency (often USD) that is shared by other banks in the economy,
but may detach and depeg during abnormal conditions. The funding fee aims to
maintain normal conditions, forcing the PSP to match the pegging point. During
abnormal conditions, that is, when the funding fee is insufficient AND the useless
liquidation insurance fund is drained in the case of a mass liquidation event (I
shall rant in another lifetime why this insurance fund is so displeasing), the PSP
depegs. Some of the residual volatility is relocated to the PSP, but this is often
deceptively masked by interpreting the coin price Py,/tq as “eventually meeting the
pegging point” instead of interpreting the PSP price P,/ as “actually depegged as
we speak”. There is no such thing as a CMP bank failing, because this transient
conversion into unresidualized banking is baked into the terms of the game being

played.

Finally, note that the PSP is a THC or an IHC depending on the chosen pegging

point.

4.4. Automatic return-merit alignment

If a CMP market exists, it must be a win-win situation, which we’ll elaborate on
later. For now, note that there is no need for a CMP to fight for an effective
return-merit that aligns with the rest of the economy. Either it is aligned, and the
market will expand naturally, or it is not possible to be aligned, and the market will

disappear.

As we are not interested in the archaic interest component used in perpetuals, we

use the modern FundingRate =: LegacyFundingRate + LegacyInterestRate.

Now, if a poor pegging point is used (e.g. if we purposefully pick a price that de-
cays by 5% annually, i.e. S(t) := S(t) — e!2(095)) the market should settle on a
FundingRate that patches this decay. Thus, very little effort has to be allocated to
assessing return-merit alignment other than simply deploying the CMP and observ-

ing its expansion and FundingRate.
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4.5. The encouragement of gambling

Given TRA, we might wonder if nefarious forces are encouraging the formation of
CMP-based THCs, and whether such THCs can exist without these nefarious forces.

When using the quote as the reference point, it is clear that perpetuals require
gambling: Since perpetuals are zero-sum games, any decomposition of the quote
will result in positions that destructively interfere. This is additional volatility at
either the same expected outcome or with one of the positions having a negative

expected outcome, fulfilling the definition of gambling.

However, with the whole point being to replace the supply of the quote with the
supply of the PSP, we wonder whether the quote is an appropriate reference point
when studying the forces of gambling. If we instead use the reference point of the
PSP, then the PSP holder is relaxed, but the other positions face additional volatility.
If the funding fee hovers around zero or net-long, then the other position holders are
clearly gamblers. Yet mustn’t the funding fee always hover around zero or net-long,
for otherwise why would someone hold the PSP over the spot alternative? Must
the counterparties then insist on invoking their own UIP reference point to avoid
the claim of gambling? Is the likes of 2x BTC/USD a genuine and widespread
contribution to a larger hedged portfolio, or is a significant portion of these market

participants gamblers?

We leave this as an open question.

4.6. Is THC-over-CMP a good bank?

Not the best. The opportunities to transfer the PSP are far and few between. In
the case of isolated margin, the PSP cannot even be used across the exchange. In
the case of cross margin, however, the PSP can be used as collateral in a swarm of

positions across the exchange, which is a decent start.

Theoretically, an entity could contract with another party to transfer a paper claim
of the PSP (provided there are no regulatory issues), or perhaps greater fungibility

and transferability of these PSPs could become a reality in years to come.

Isolated margin is a worse version of the likes of the Maker protocol, if the diver-
sification levels of Maker are desired, whereas cross margin is more comparable to

Maker as it stands today.

The collateralization ratio of CMPs, as defined below, is likely to be higher than that
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of the Maker protocol (which is in the ballpark of 155%), and is thus less efficient
from a banking perspective, possibly indicating a slew of dilettantes in the market.
However, it may be difficult to calculate or even estimate this data, since live trade

data is not sufficient to reconstruct net account positions of the aggregate.

4.7. Promotion collateralization ratio

When analyzing currency issuance, we often look at the leverage or the collateral-
ization ratio of this issuance. For instance, the Maker protocol typically imposes
a minimum collateralization ratio of 150% or higher. We hereafter use the terms
promotion leverage (PL) and promotion collateralization ratio (PCR) to re-
fer to this, so as not conflate this with the leverage and collateralization ratios of

individual positions, a completely different concept.

In the case of perpetuals with isolated margin, we define the promotion leverage

as:
> Qi
= €L
L.==—
> Qui
1€Ss
where:

(1) Ly is the set of synthetic long accounts, i.e. such that Vi € L, we have Ls; > 0;

(2) S; is the set of synthetic short accounts, i.e. such that Vi € Sg we have Ly ; < 0;

and
(3) Qg is the @ figure of account i € L, U S;.

This is similar to the residualized decomposition ratio I : C, though in this case
I includes synthetic long positions beyond just the PSP. One could also define a
stricter promotion leverage that only treats the PSP as the valid target, though
this would be unusual in the context of perpetuals which expose a more continuous

variety of choices.

The promotion collateralization ratio is then the usual CR :=1+ L%
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4.8. Cancellation of linear perpetuals and coin-margined perpetu-
als

Linear perpetuals (LiPs) and coin-margined perpetuals are opposites in nature. The
former converts spot currency into synthetic coin via counterparty positions; the
latter converts spot coin into synthetic currency via counterparty positions. If a
CMP is a form of ARB, we might say that an LiP is a form of anti-ARB.

Do they cancel each other out?

Let us forget the nonsensical convex payout difference, as this is only observed when
not applying an apples-to-apples comparison. A 2x BTC/USD exposure should be
compared with a 2x USD/BTC exposure. Then, only the abnormal differences, like
funding fees and liquidation events are relevant to whether the markets cancel each

other out.

If the goal of LiPs is to authentically expand the supply of the coin with accurate
pegging, and the goal of CMPs is to authentically expand the supply of the currency
with accurate pegging, then the markets do cancel each other out under perfect
conditions. It would then be more interesting to learn whether the economy is

net-LiP or net-CMP for a particular pair.

A notable exception is if traders are more interested in trading the depegged version
of these derivatives over the ideal version, where traders become less interested as
pegging improves. This would mean the traders are interested in trading a graph

different to what the exchange advertises as interesting (S, /¢, the index price).

Other than that, only secondary reasons support the simultaneous existence of both

markets, such as:

1) Trading being more expensive in the spot market;

2) The holding of spot assets being more burdensome;

3) Regulatory issues preventing the holding of spot assets outright;

(1)
(2)
(3)
(4) Intentional redundancy to enable fast shifts between net-LiP, net-nothing, and
net-CMP, just as how control rods and coolant are complementary systems

that enable fast shifts between different equilibrium points in a power plant.

This redundancy bears resemblance with the purpose of quantitative easing and
quantitative tightening, which is akin to the commissioning and decommissioning

respectively of an anti-bank, though this will be left as future research.
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4.9. The decomposition ratio

Expanding the supply of a currency is ineffective if not everyone is welcome. A
completely balanced perpetual market will have an RDR of 1 : 1, meaning each
currency holder requires an equal and opposite speculator. This is an unsustainable
ratio, requiring too many economic participants to be counterparties instead of
having the option of being currency-holders, defeating the goal of currency being a
widespread asset that is open to all. It would be tough to argue that this is any
better than unresidualized banking or the mere holding of existing tangible assets,
like the S&P 500, as currency.

Roughly speaking, an RDR less than 1 : 1 (that is, a PCR more than 200%, i.e. a
PL less than 2) is considered contradictory to the purpose of banking. Taking a
PCR more than 200% results in no net-issuance: the underlying margin is being

. . . 1 _ 1 _
converted into a debt multiplier less than zz— = 577 = L.

Thus CMPs can easily be anything but a bank, depending on what the participants
intend to get out of the market. A stricter CMP could decide to be more bank-like
by guiding participants in a particular direction via one or more new rules, such as:

(some of these are mutually incompatible)

(1) Disabling DSP and PSP liquidations caused by funding fees by treating fund-

ing fees as an allowable deduction;

(2) Disabling entry-time LSPs by preventing orders that might fill into LSP terri-
tory;

(3) Penalizing LSPs via a funding fee multiplier on the amount in excess of the
PSP;

(4) Disabling funding fees on DSP and PSP positions by devising an alternative
pegging mechanism (this would be tricky!).

4.10. Leverage as a measure of resiliency

It would appear both Maker and CMPs encourage high collateralization ratios be-
cause of liquidation concerns. THCs and IHCs inherently have a leverage limit here,
as they choose not to be free-floating, instead piggybacking off an existing pegging

point without contributing fluctuations to the pegging point.

A representative currency or softly-pegged currency can handle a higher leverage
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limit without users being disappointed about the inevitable valuation shifts. These
valuation shifts are the intentional random fluctuations that reflect the capacity to
process useful banking information, analogous to stochastic resonance and Shannon

channel capacity.

It’s also worth flipping the perspective of cause and effect. Does high leverage cause
greater liquidation risks, or does resiliency to liquidation cause the safe administra-
tion of higher leverage? Is leverage a measure of systemic resiliency rather than a

measure of systemic risk?

Consider, for instance, what happens when an ongoing or planned trade in perpet-
uals is less risky than usual. The trader might raise their stop loss. In equivalent
terms, the trader might reduce collateral. This shows up as a higher leverage, not
because the entire portfolio is fundamentally at greater risk, but because it is cheap
and sustainable to pay for “liquidation insurance” (that is, reducing collateral to
guarantee a stop loss by relocating this risk to other participants in the perpetual

market at a small fee; not a literal insurance product).

As such, is there a better measure of systemic risk that factors out the leverage

multiplier caused by systemic resiliency?

This could be applied to banking: have the maximum RDR of all banks adjust

gradually over time based on expected tail risk indicated by historical events.
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Chapter 5
Design

5.1. Introduction

We propose that an on-chain market currency is subdivided into “banks” who com-
pete to issue currency effectively. Successful banks have the strongest impact on the
valuation of the market currency. This is a form of representative unified residualized

banking.

It will be evident that the banking system proposed differs in many ways from
the traditional banking system we are familiar with. For instance, one key design
decision is that anyone with reasonable capital can join in and behave like a bank,
contributing valuable information to the market. How the banks themselves are
implemented is out of the scope of this book and up to the participating banks to
decide.

5.2. Bank bootstrapping

A bank needs to be able to safely bootstrap itself into the system.

We propose a nominal registration fee (e.g. $1000) and a nominal maintenance fee
(e.g. $20 per week) to operate as a bank. This prevents the burden of overseeing

spam. These fees are a prerequisite for the bank to be in good standing.

There would be a fee multiplier to keep the number of banks reasonable, such as:

40



David P. Callanan Market Currency — First Edition (Public Draft)

Number of banks Fee multiplier

0-7 0.1

8-31 0.5
32-127 1
128-511 2
512-2047 4
2048-8191 8

8192+ 16

Once a bank is in good standing, they begin initially as a live paper bank (bearing
resemblance with the notion of paper trading). The bank is live in every way, except
that the amount of currency the bank can issue is capped by an amount that is pre-
funded by the bank. The bank can top up their pre-funded balance and use this to
operate as if they are a live bank. This mechanism allows anyone in the market to
compete in a way that brings zero risk into the system, since there is no net-issuance

of currency.

Eventually (and gradually!), the bank transitions into an extra-collateralized
bank. The goal is for the vast majority of currency issuance to be extra-collateralized,
to break free from the limits of traditional on-chain currency issuance (like Maker).
The bank must then satisfy a market-wide retirement schedule for its issued currency,

referred to as fulfilling its obligations:

For instance, repayments might be spread linearly and continuously over the next
52 weeks, with failure to repay monitored by keepers. Interest is not charged as the
concept of interest is relocated to the value of the currency (i.e. the base rate is
non-negotiably passed on to all market participants, that is, the base rate is always
zero). While a bank is in default, they are prevented from issuing new currency,
and they deserve to be penalized. Unpaid debt is charged a surplus interest rate
of 5% per annum, which is transferred proportionally to other banks (but with
bank repayments contributing to obligations before contributing to interest). After
6 weeks, the surplus interest rate rises to 20% per annum, and one may infer that

the bank might never escape default.

5.3. Right to exit

One would hope that market currency does not easily become obsolete, since a

significant portion of the competition is moved to the banks that operate under it.
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However, it is possible, and highly likely, that many would compete on the protocol
level too. Thus, a particular implementation of market currency must support its

own downfall.

The mechanisms to support the contraction of market currency must be implemented
carefully, like a rocket landing back to Earth. While a governance vote could later
push code to support obsoletion, it is best that such functionality is implemented

in the protocol from the start.

When the supply of market currency is low, market forces become more noisy, and
the instability of the system will eventually lead to a black swan event (greetings
to Luna). Thus, market currency must have a mechanism to piggyback off other
assets or currencies if its supply becomes dangerously low, whether that necessity
be detected automatically, initiated by a governance vote, or accomplished by a

combination thereof.
Automated detection mechanisms might include:

(1) Checking if the market cap of the market currency, in terms of an external

independent asset, is below some constant, using a trustworthy oracle;
(2) Checking if banks are systemically failing to meet basic risk thresholds;

(3) Checking if the valuation of the market currency is dropping too quickly, sig-

nifying that investors don’t trust its ability to naturally contract.

The simplest technique for a currency to piggyback off another asset is to gradually
peg itself to that asset by forcefully tightening a guaranteed spread between the
currency and that asset, until banks are eventually given the go-ahead to fulfill their
obligations using the pegged asset itself. More complex mechanisms could make this
process more enticing. The other direction is needed too, where the currency can

gradually depeg itself from such an asset when the protocol is first launched.

We will call the assets that are candidates for pegging, assets of last resort (ALRs).
The protocol should have ALRs always prepared, to prevent undue delays. There
is no worry about an ALR being somewhat suboptimal (for example, a centralized
currency that we have a strong distaste for), as its use is only short-lived when

transitioning between efflorescence and obsoletion.

Do note that if the protocol moves home (such as to a different blockchain), the
ALRs might include a fork of the current protocol’s currency, and a low spread can

be immediately enacted.
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We suggest that the protocol keeps three dormant ALRs ready, and a fourth backup
ALR. Governance can vote in a backup ALR if none is present, and can only vote

out a dormant ALR if there is a backup ALR to automatically take its place.

5.4. Proxy of effectiveness

Let a proxy of effectiveness (PE) refer to a measurement that offers insight into

the effectiveness of a bank, subject to some requirements:

(1) The PE must be derived from live market data that is readily available on-

chain;

(2) The underlying data must be primarily based on market forces that are corre-

lated with bank effectiveness;

(3) The underlying data must be subject to an inconsequential amount of manip-

ulation (i.e. where manipulation costs more than the benefit gained).

A PE should typically compare the performance of the bank’s residual claim against
the market currency. This can be done via an AMM liquidity pool, or via a more

exotic on-chain market such as options, Dutch auctions, insurance, and so on.

It is worth contemplating how to devise an apples-to-apples comparison across banks.
If the volatility of the residual claim is high, does this mean the bank is performing
poorly, or does it mean the bank is intentionally increasing its leverage due to its
good performance? A volatility assessment must take into account the difference in

leverage between banks, if a difference exists.

The natural leverage-adjusted volatility is:

J,
Oy = TC’

M
where L := el is the leverage that C' enjoys, and ¢ is the volatility of C.

5.5. Proxy of correlation

Let a proxy of correlation (PC) refer to a measurement that offers insight into the
independence of a bank with other banks in the system (that is, how likely one bank’s

failing will coincide with another bank’s failing), subject to similar requirements as
a PE.
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This is essential as common techniques to check independence are tricky, and espe-

cially so on-chain:
(1) Beneficial ownership tracing;
(2) Arm’s length testing;
(3) Adverse media screening.

Such techniques alone wouldn’t even be enough to determine if multiple banks are
deploying a similar algorithm, or deploying identical smart contracts that bare over-
lapping vulnerability risks. As such, only market forces can truly assess the inde-

pendence of banks.

Note that a good PE might work as a good PC simultaneously.

5.6. Distribution of losses

For the protocol to be capable of evaluating the performance of a bank, the protocol
must observe an appropriate instrument. A bank cannot ditto a random instrument,
like USDT, and request that the protocol assess its performance based on it. It
is necessary for the protocol to observe an instrument that genuinely reflects the
performance of the bank. While governance votes could handle this on a case-by-
case basis, it is tempting to find an automated solution that relies on market forces,

allowing banks to easily compete without consulting governance on each occasion.

As previously established, the bank needs a residual claim. The residual claim is
the source of truth of the bank’s performance. Can we enforce that the bank’s
residual claim takes the hit, instead of the bank choosing to default and pocket
the difference? We don’t want the bank to fraudulently convince us of an asset’s

behaving as a residual claim.

5.6.1. Direct residual claim

Under the direct residual claim (DRC) method, we enforce that the bank puts
up a deposit in terms of the market currency. This deposit must be an appropriate
fraction of the amount of the market currency issued. The protocol would auto-
matically eat into this deposit if obligations are unfulfilled, and the protocol would

automatically tokenize this asset on the bank’s behalf.

Then, PE and PC can observe instruments tied to the tokenized DRC and the

market currency, such as how high the swap fee must be on an AMM (controlled by
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the protocol) between the DRC and the market currency, or something more exotic.

5.6.2. Indirect residual claim

Under the indirect residual claim (IRC) method, we put trust into the bank to
operate its own residual claim independently of the protocol. The bank could trade
its IRC on the open market to gain access to the market currency in moments of
distress, so that it can better increase its chance of fulfilling its obligations. If the
distress is a reasonable amount that the bank can easily recover from, the trading
may not even cause downward pressure on the IRC, subject to the faith of the open

market.

Then, PE and PC can observe instruments tied to the successful or unsuccessful
fulfillment of the bank’s obligations, such as a binary options market, or something

less exotic.

5.6.3. Is the difference relevant?

If the bank implements IRC effectively, the market forces should find a similar risk
profile to that of the DRC method. As long as market forces are happy, the difference
should be negligible.

One may argue, however, that the DRC method offers an additional safety net that
the IRC method does not. The DRC method reduces the possibility for the bank to

intentionally default on its obligations when, in fact, it has adequate funds available.

However, as market forces can observe the smart contract code for the IRC method,
if a particular IRC implementation fails to make adequate effort to fulfill the bank’s
obligations by distributing losses, market forces would find the risk profile of the
bank to be unsatisfactory. As banks are easily capable of deploying an on-chain
IRC implementation, if a bank chooses not to do this, the market forces would

likely find the risk profile of the bank to be unsatisfactory.

We thus take the stance that market forces alone are capable of enforcing this safety

net.

As such, we propose that either the IRC method is used, or that the bank is given
a choice between the IRC and DRC methods. Having an option to use DRC, or
having an open source reference implementation for IRC, could aid with the timely

onboarding of new banks.
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5.6.4. Learning a lesson
If
(1) market forces incorrectly put too much trust into a bank;

(2) the market forces genuinely lacked knowledge to make a better decision at the

time; and
(3) a bank intentionally failed to fulfill its obligations with fraudulent intent,

then the market will have learned its lesson. The market will expect checks and
balances to be readily evident in the smart contract code of banks in future, com-
parable to the logic that might be seen in a DRC implementation. Furthermore,
market forces can quickly start expecting stronger checks and balances beyond a

prehistoric DRC implementation that might be impractical to update.

This assurance is particularly possible on the blockchain due to the capability to
deploy transparent code. This is because the market needs only to identify a suffi-
cient residual claim that prevents default triggered by a pessimistic drawdown, not

to assess exactly what this tail risk is.

5.7. Proposed PE

The open market that assesses the bank can do so in many ways. One form of
assessment can itself be insurance, where the open market takes on some of the
residual claim. However, the intention is that the competition of the banks leads to
valuation shifts in the currency proper. Tacking on additional insurance as a form
of PE and PC may surface as too strong of a corrective measure that no bank can
provide any vote whatsoever toward a negative valuation shift. This is problematic
because, beyond IRC, we expect the currency to detach from its current trajectory,
so that it is representative of the economy as information evolves. This is especially
important here because we are not giving banks a valuation range that penalizes
both positive and negative extremes (e.g. within 1% of other banks), for there’s no
straightforward mechanism to detect this (especially so with residualized banking
that shares a unified currency). The negative prod is the only way banks can provide

this valuable information.

We thus propose an on-chain binary options market using an AMM with concen-
trated liquidity and a TWAP oracle for assessment. This is straightforward to

implement for any seasoned blockchain developer. As the failure of the bank to ful-
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fill its obligations is connected directly with its IRC standing, the event of interest

for PE is this precise failure.

The optimal expiration date and thresholds are non-important but might look like:

5.7.1. Candidate PE (per bank)
Event: The bank failing to fulfill its obligations in the next 24 weeks.

Number of instruments at this tenure: 2 (a new instrument is created 12 weeks

into the existing instrument).
Thresholds (using worst of both instruments; calculated hourly):
(1) 3-day TWAP > 10% == Bank prevented from issuing new currency.

(2) 3-day TWAP > 5% = Bank permitted to issue currency no more than to

meet a contraction of 20% annually.

(3) 3-day TWAP > 2% — Bank permitted to issue currency no more than to

meet a contraction of 5% annually.

(4) 3-day TWAP > 1% = Bank permitted to issue currency no more than to

meet an expansion of 5% annually.

(5) Otherwise = Bank permitted to issue currency no more than to meet an

expansion of 20% annually.
Missing TWAP data is treated as 1, i.e. fail-closed.

The long expiry time is necessary to prevent highly asymmetric trades (a tough
balance to get right). The liberal thresholds take into account the possibility of low
market liquidity — we prioritize penalizing only undeniably dubious banks. These
thresholds, while not perfect, will do a fantastic job at soft-auditing smart contracts,

identifying those that

1) are not transparent and predictable;

2) do not have clear disaster prevention and recovery mechanisms;

3) are at risk of being manipulated, exploited, or compromised;

(1)
(2)
(3)
(4) are of centralized control, easily upgraded, or easily intercepted.
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5.8. Proposed PC

It would not be appropriate to check independence of all banks simultaneously, for
every bank failing is equivalent to no bank failing since the banks as a whole own
the currency they are issuing. In other words, a simultaneous valuation shift across

all banks is simply an acknowledgement of the current CSE and WSE.

As such, it is proposed to compare pairs of banks randomly to test independence.
Every 12 weeks, the banks are randomly divided into new pairs, with a 6 week offset
relative to PE:

5.8.1. Candidate PC (per pair)

Event: The pair of banks both failing to fulfill their obligations in the next 24

weeks.

Number of instruments at this tenure: 2 (a new instrument is created 12 weeks

into the existing instrument).

Thresholds (each bank uses the worst of the two instruments that the bank belongs
to; calculated hourly):

(1) 3-day TWAP > 1% = Bank uses the PE decision but subtracts 10% from

the allowed annual expansion.

(2) 3-day TWAP > 0.5% == Bank uses the PE decision but subtracts 2.5%

from the allowed annual expansion.
(3) Otherwise — Bank uses the PE decision.

Missing TWAP data is treated as 1, i.e. fail-closed.

5.9. Disaster recovery testing

A bank is expected to handle losing its ability to issue new currency at any moment.
It should not depend on issuing new currency to bail out hardship, but rather should
keep an adequate buffer or have external capacity to borrow from the open market

should that be a more optimal allocation of funds.

While market manipulation is heavily disfavoured, a bank must understand that
extreme events could lead to the PC deviating from reality, leading to a temporary

liquidity crunch.

48



David P. Callanan Market Currency — First Edition (Public Draft)

To ensure banks are familiar with these liquidity crunches, banks will be forced
to experience them randomly from time to time. Each bank’s chance of suffering
from an intentional liquidity crunch should come from an independent dice roll, for
otherwise, the banks could easily collude to help the proportion who are currently

engaging in disaster recovery testing.
For instance, for each bank:

(1) Every hour, there is a (1 — 0.5'/2160) ~ 0.0321% chance that the bank will be
prevented from issuing currency for 6 hours (that is, a 50% chance every 90

days).

(2) Every hour, there is a (1 — 0.5%/8640) ~ 0.00802% chance that the bank will
be prevented from issuing currency for 24 hours (that is, a 50% chance every
360 days).

(3) Every hour, there is a (1 — 0.91/8640) ~ 0.00122% chance that the bank will
be prevented from issuing currency for 96 hours (that is, a 10% chance every
360 days).

5.10. Valuation shifts

The final goal is ensuring the the currency’s value is what one would expect out of
a currency, while keeping the currency representative and thus unable to observe its

own value under normal circumstances.

There are three states the currency might find itself in (though this is a discrete

over-simplification):

(1) The hedged state (HS): This is when the currency piggybacks off other
economic instruments. This is needed when the bank is entering efflorescence
(bootstrapping), or entering obsolescence. This is also needed when unusual

shocks occur to the system from time to time.

(2) The uncalibrated trajectory state (UTS): This is the state in between HS
and RS where the currency’s valuation is on an unfavourable trajectory that

market forces fail to recalibrate, but outside the safe limits of engaging HS.

(3) The representative state (RS): This is when the value of the currency is
entirely decided by the market, and the market is happy with the current net-

expansion or net-contraction of the currency and the extra-collateralization of

49



David P. Callanan Market Currency — First Edition (Public Draft)

its supply. This state can become immensely effective at very large scales (e.g.
> $100 billion of supply).

RS (the “do nothing” state) is the default and preferred state, with UTS and HS

being automatically engaged when warranted.

HS might be implemented as follows: For each ALR, governance decides on a max-
imum spread (e.g. 5%), a minimum spread (e.g. 0.1%), and a maximum deviation
rate (e.g. a multiplier or divisor of 100.1% per day). An oracle of the ALR price
against the currency is used to determine the fulcrum price, but the fulcrum price’s
adjustments are capped at the maximum deviation rate. The spread starts off at the
maximum spread, and the protocol guarantees liquidity at this spread around the
fulcrum price, subject to its available reserves. The current spread is the application
of an exponential easing function applied to a figure ¢, where the protocol chooses
an appropriate positive ¢ when the protocol’s sell volume is greater than its buy
volume, and an appropriate negative ¢’ when the protocol’s buy volume is greater
than its sell volume, scaled appropriately to achieve viscous damping. Technically,

HS is always engaged, but just dormant until used.

UTS, the final straw, is left as an exercise for the reader, or alternatively available
by purchasing a 12-month research contract for 200,000 USD. This is colloquially

referred to as further research.
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