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Abstract

We describe a strategy for a nation to acquire majority stake in Bitcoin with zero cost to
the taxpayers of the nation. We propose a bitcoin fork sponsored by the the government of the
nation, and backed by the full faith of treasury of the nation, such that the genesis block of this
fork attributes fixed large amount of new kinds of tokens called strategic-reserve-bitcoin tokens
(SRBTC) to the nation’s treasury, which is some multiple (greater than one) of the amount of
all Bitcoin tokens (BTC) currently set in the Bitcoin protocol. The BTC tokens continue to be
treated 1:1 as SRBTC tokens in the forked chain. The only capital that the nation puts up is
its explicit guarantee that the SRBTC tokens of the fork will be accepted as legal tender, such
as payment of tax to the treasury.

We suggest that this is a better approach than starting a new blockchain that mimics Bit-
coin, as it will be partially fair to the current holders of Bitcoin, which in turn would make it
competitive in the space of other such possible forks by other powerful nations. Moreover, such
a proof-of-work blockchain retains its egalitarian and democratic nature, which competitively
deters the said nation from any dilutions in the future.

To justify our proposal we setup three competitive games, and show strategies for different
players that are in Nash equilibrium and which throw further light on these claims. In particular,

1. The first game shows that if the only two alternatives for investors is to invest in BTC or
SRBTC, then individuals who have a certain fraction 6 of their wealth already invested in
BTC, will invest new money in the original chain, whereas the individuals whose current
wealth invested in BTC is less than the 0 fraction will invest new money in SRBTC.

2. The second game shows that if there is a third alternative for investment, which is cash
that is losing value (inflation-adjusted) by a percentage d, then the investors who had less
than 6 fraction of wealth in Bitcoin, will invest in SRBTC only if the dilution of SRBTC
is large enough (as an increasing (linear) function of 1/d). Here by dilution we mean the
new SRBTC tokens that are allowed to be eventually mined in the fork.

3. The third game shows that investors would prefer a fork of Bitcoin over a replica of
Bitcoin that doesn’t value original BTC, when both are available and even if both are
backed similarly by one or more nations.

1 Introduction

As is well known, the field of (egalitarian) crypto-currencies started with publication of a white
paper on Bitcoin [9] and its subsequent implementation and wide popularity. While the notion of
digital money has existed for a while (see e.g. [4, 10}, 3]), and even some based on hash chains that



were anonymous and allowed off-line transactions (see e.g. [12][6]), none of these solved the double-
spending problem without the use of a ledger maintained by a trusted authority. The key idea of
Bitcoin is to use proof-of work, based on solving (computationally) hard problems, to democratize
the consensus protocol in a peer-to-peer setting. No registration of protocol participants is required,
and hence neither an online availability of pre-defined quorum of participants is required. This
allows for a decentralized ledger in an ad hoc network setting ﬂ

Despite the ingenious use of proof-of-work [5] to implement a peer-to-peer permission-less con-
sensus protocol for a time-stamped ledger of rare tokens, its actual utility to implement a cryp-
tocurrency has been marred by a lack of scalability and other issues such as large concentration of
share of the rare tokens amongst its early adopters who are all private individuals or groups. Still,
Bitcoin as a proof-of-work cryptocurrency has the potential to at least solve some problems, e.g.
as a reliable, highly liquid digital store of value, arguably better than gold itself in some respects
such as (digital) liquidity.

This ability of Bitcoin to serve as a digital egalitarian store-of-value has recently been recognized
by the US government, which has even mandated (at least as an executive order) a national strategic
reserve of Bitcoins. Unfortunately, since the US government (or for that matter any government
excluding the possibility that Satoshi Nakamoto is a government entity) has only a tiny fraction
of total rare Bitcoin tokens, it precludes the US government from lawfully becoming the majority
owner of such tokens. Without the US government (or any government) becoming a substantially
major owner of such tokens, it is not in its interest to make it a legal tender.

Why is a digital decentralized “store-of-value” important? While Bitcoin as an enabler

of day-to-day use currency is unlikely, outside of off-chain solutions like lightning network [I1],
because of lack of scalability of transactions, it is hoped that it becomes a store of value similar to
gold. Most nations hold gold reserves as capital (or collateral) backing their paper (fiat) currencies.
One could envision a similar role for an egalitarian digital store of value. This store of value
serves as a good monetary vehicle for inter-nation trade, as well as a good balance sheet asset
for raising debt to build national economies etc. For example, countries currently own gold and
US dollar as reserve to bolster their balance sheets. However, the store of gold is not easily
verifiable and a paper currency can lose its reserve status due to economic downfall. However,
value stored on a blockchain, even in an encrypted form, can be proved to one or more parties,
almost instantly, using non-interactive zero-knowledge proofs [I3]. Thus, an egalitarian digital
currency, if properly designed, has advantages over traditional stores of values such as gold and fiat
currencies of developed countries.

2 Bitcoin Fork Proposal

Our central proposal is for a nation to initiate a fork of the bitcoin blockchain. Essentially, it’s an
alternate continuation of the bitcoin blockchain with a common prefix up to a certain agreed-upon
block. There will be a strategic reserve committee which is instituted to set the rules of the fork.
The rules will be set out as an RFC with public discussions organized and finalized way before (say
6 months) before the fork event. The first alternate block of this fork will be called the SRBTC
genesis block. The genesis block will allocate a predetermined large amount of SRBTC tokens

!See [2] for a more theoretical universally-composable treatment of Bitcoin functionality.



to the nation’s strategic reserve. It also issues SRBTC at 1:1 ratio to pre-fork BTC holders, in
other words the BTC tokens in the prefix can be sold as SRBTC. After the genesis block, it will
allow regular decentralized mining of SRBTC tokens according to a schedule to be decided by the
strategic reserve committee. The schedule of the amount of SRBTC tokens to be awarded per
mined block will determine the dilution of the token, and we discuss this important issue and its
implications in Section Briefly, to garner interest of individuals of the nation and around the
world (as well as other nation’s reserves) who are not already substantially invested in bitcoin, the
new forked blockchain must have a long period of dilution, i.e. mining awards that keep adding to
the total SRBTC tokens for a long time.

There are numerous considerations to maintain the security and price stability of such a fork.
These include key management of the private key(s) of the national reserve, handling the dynamic
nature of the (human) composition of the government who will jointly custody the keys, prevention
of insider and long-range attacks which can compromise the chain, and reactive frameworks to
address state- sponsored large scale attacks. It is also important to place security of the chain as a
much more important goal as compared to the expressivity of its smart contracts and latency and
throughput of its execution. These are critical details to figure out, but will be out of scope of this
paper. However, certain important remarks are in order here.

1. Price Stability. While we envision a large predetermined amount of SRBTC to be awarded in
the SRBTC genesis block to the treasury, it is probably best that it be legislated that any sale of
any portion of this reserve must be announced before hand. This also prevents theft of such tokens.
However, to maintain price stability of the SRBTC token, it is possible that a small portion of this
reserve can be deemed as tradeable by treasury without notice. Alternatively, if there is a general
distrust in the treasury department to maintain price stability via such a tradeable portion, one
can modify the Bitcoin award-per-mined-block protocol as described in [7] to intrinsically achieve
inflation-tracking price-stability.

2. Hash Difficulty. The genesis block of SRBTC will also be mined in a decentralized fashion by
solving the usual cryptographic puzzle based on the pre-fork block in BTC blockchain. However,
the difficulty of this puzzle can be set based on estimated mining demand of the new forked chain
(which arguably depends on the investment demand for SRBTC as well as the dilution implied in
the forked chain).

3. Further Future Dilutions? As indicated in the first bullet point, the treasury can sell some
portion of the reserve by first making a public announcement, and hence that can contribute to
some dilution as it was not part of the “float”. The reason for the treasury taking such a decision
can be based on some important circumstance such as war or natural calamity. The very reason
investors will flock to SRBTC (of a nation) in the first place is based on the trust in that government
to not cause massive dilution or rescinding the legal tender in the medium term, say 20 years. We
mention medium term, as beyond medium term, when a decent proportion of the population has
stake in SRBTC (see Section [5| for a game-theoretic analysis of this behavior), the SRBTC can
survive on its own without requiring the legal tender guarantee. Moreover, any further forking will
possibly be rejected by the decentralized community of investors and miners.



2.1 Historical Precedents

Historical practices surrounding a nation’s currency underscore a key principle: a nation’s currency
is bolstered by the assets it can credibly pledge or convert into. In the past, that asset was gold or
another nation’s strong currency; in modern times it is a basket of fiat currencies and gold. The
strategic reserve Bitcoin fork concept echoes the reserve principle — seeking to create a large stock of
a valuable asset (Bitcoin-like tokens) under government control — but diverges in execution. Rather
than accumulating reserves through economic output or trade surpluses, the proposal suggests
essentially creating a reserve asset via a blockchain protocol change. In effect, it is a form of
“digital seigniorage” harnessed by forking an existing decentralized currency. Historically, when
countries needed to increase reserves or money supply, they might have resorted to printing more
fiat money (with inflationary consequences) or revaluing gold, but they could not simply duplicate
an external asset without cost. In sum, while the goal of shoring up national reserves aligns
with long-standing economic strategies, doing so by forking a cryptocurrency represents a novel
departure from historical precedents, blending elements of fiat monetary policy with the ethos of
decentralized finance.

2.2 Technical Contributions of the Paper
This paper provides several technical contributions:

1. We formalize the proposed strategic reserve Bitcoin fork (SRBTC) and clearly outline the
economic rationale behind its genesis structure, ensuring fairness to existing Bitcoin holders
while granting significant initial stakes to the sponsoring government.

2. Using game theory, we model investor behavior through three distinct games that rigorously
demonstrate the economic incentives and equilibrium conditions underpinning investor pref-
erences between original Bitcoin and the strategic reserve fork, accounting explicitly for the
dilution and inflationary pressures.

3. We derive explicit Nash equilibrium conditions that highlight critical parameters influencing
investor decisions, notably identifying a wealth threshold that determines preference between
BTC and SRBTC.

4. We introduce a novel economic analysis addressing the optimal dilution strategy in the strate-
gic reserve fork, demonstrating the relationship between dilution rates, inflationary pressures
in competing assets, and investor preferences.

Collectively, these contributions provide a rigorous framework for evaluating and potentially
implementing national-level blockchain reserve strategies, highlighting the economic viability, prac-
tical considerations, and governance models necessary for successful deployment.

3 Economic and Game Theory Preliminaries

Giving a detailed presentation of economic theory models and primitives is beyond the scope of this
paper, but we point to the excellent teaching notes of Jonathan Levin [§]. Very briefly, consider
N resources and M agents. Each agent ¢ has an endowment of resource j : eé.. Each agent has a
utility function (of their endowments) : u; An economy is € = (u’,&");c(ps]. Now consider a vector
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of market prices (of resources): p. Each agent tries to maximize their utility under their budget
constraint: p - < p-é', where x; is the new allocation of resource j to agent i. A Walrasian
equilibrium of an economy & consists of (a) a price vector p, and (b) a redistribution of resources
{:E’i}ie[ M) such that each agent maximizes his/her utlity and markets clear, i.e. for all resources j
we have >, a5 = >, €]

A feasible reallocation {7} of economy € is called Pareto Optimal, if there is no other feasible
allocation {#'} such that for all i € [M]: u*(¢") > u*(7"), with strict inequality for some i € [M]. The
first Welfare Theorem [I] states that a redistribution of resources that is in Walrasian equilibrium
is Pareto optimal.

A normal form Game G consists of a set of players ¢ € [M], and a set of strategies for each
player denoted S;. Let S = S x S x --- x Syr. Each user has a payoff function u’ : S — R. A
(mixed) strategy for player i, o; is a probability distribution on S;. A strategy profile (o1, ,0)

is a Nash equilibrium of G if for every i, and every s; € S;, u*(0y, ;) > u'(si, 7).

4 Competition between Original and Strategic Reserve Forks

In this section we will analyze as to which fork, the original or the reserve, is more likely to attract
new investment. To model this analysis, we will assume a (worldwide) population M, where each
i € M has a certain current wealth w; (say, measured in Gold or a currently stable fiat currency,
e.g. USD), and further a proportion m; of i’s wealth is currently invested in Bitcoin (say, at its
current valuation in USD).

Now, as for new incremental investment into any one of the forks of Bitcoin, one can reasonably
argue that individuals who are already invested in Bitcoin are more comfortable investing more,
and for this reason we will assume that an individual 4 is willing to invest a fraction 6; of their
wealth (that is not already in Bitcoin) into one of the forks, where 6; is an affine function of ;,
say 0; = o+ [ % m;, where « and [ are positive fractions (less than one) and f+ o < 1. We will
also assume that this decision to invest in one of the forks is split into many periods. We will
assume that both forks will maintain their price (inflation-adjusted) after an initial adjustment
period, say the first period itself. Thus, we can say that the price of the token in each fork will
be determined by the new incremental investment coming in this first period, and further it is a
linear function of the total new investment coming into the fork. So, let Pgrc(WW) be the price of
original chain of Bitcoin if W new investment comes into this chain, and Pgrc is a linear function,
i.e. Pgrc(W) = by+by W, for some by and by > 0 determined by market dynamics. In particular,
let by be the price of Bitcoin right before the forking. To be more precise, the price should be
bop + b1 * (W — S), where S is the selling pressure, but we will ignore S for this analysis, which will
not make a difference as long as S is some constant pre-determined selling pressure. Similarly, let
Psrprc (W) be the price of strategic-reserve fork chain of Bitcoin if W new investment comes into
this chain, and Psgprc is a linear function, i.e. Pspprc(W) = co + ¢1 * W, for some ¢y and ¢; > 0
determined by market dynamics. Here, we can assume that this price is determined by some form
of clearing-price auction, and hence the price paid to acquire these tokens is the eventual stable
price of these tokens.

We will assume that each individual is interested in their relative wealth after a medium time
frame, say ten years, with no other gains or reductions in their wealth apart from investing in
these two forks or a cash instrument which has a negative return (adjusted for inflation) despite



interest paymentsﬂ Recall, this is the main reason for existence of Bitcoin as it is supposed to be
a true store of value as opposed to fiat currencies which are (presumably) constantly debased. For
this reason, we will assume that both forks of Bitcoin are not diluted any further (as these will
both be democratically managed). There is also a risk in both chain of large scale dumping by
Satoshi and/or the government in the reserve fork. However, we will assume that neither of these
possibilites have more than negligible probability, although one can introduce these as parameters
in the analysis.
Now, for some x : 0 <z <1, consider the following strategy for each ¢ € M.

e If m; > x then invest all of 0; * (1 — 7;) * w; in the original Bitcoin.
e If m; < x then invest all of 0; * (1 — ;) * w; in the the new strategic-reserve fork of Bitcoin.

In the following lemma to hold we require that by > ¢1, which should hold as the original Bitcoin
blockchain has already mined almost all tokens, and hence the price of that token is highly sensitive
to new investment compared to the strategic reserve fork where we expect a large fraction of tokens
to yet be mined and hence the price of the token in that fork will be much less sensitive to new
investment. In other words, we have b; > c;.

Lemma 1 If by > c¢; in the above price structure, then the above strategies for P is a Nash
200
equilibrium, when © = 3 % (U 4 /U2 + 4 x a/B) with U defined as ¥ = M

jeMm TiWj
Proof: Note that each individual i’s utility u’ is their relative future wealth, which is w}/ 3,c 5, wi,
where w} is their future wealth.
We first calculate each individual’s future wealth assuming the above strategies were played.
The new investment in the original Bitcoin chain is

Z Gi*(l—ﬂi)*wi
iEM:m;>x
= Z (a+ Bxm)« (1 —m) *w;

iEM:m; >

Thus, Pgrc is by + by * ZieM:mM(a + B *m;) * (1 —m;) *w;. Recall by is the price of bitcoin right
before the fork. Thus, individual ¢ with 7; > x, had m; * w; /by original tokens before hand, and
now has additional 6; * (1 — ;) * w;/Pprc tokens in the original chain. Thus, his future wealth
w; = %Owi * (Pgrc + PsgraTc) + 0; * (1 — ;) * w;.

Similarly, the new investment in the strategic-reserve fork is

Z 0; % (1 —m;) *xw;
ieM:m; <z
= Z (a+ Bxm)* (1 —m;) *w;
ieM:m<x
Thus, PsgTc is ¢g + ¢1 * ZieM:me(a + Bxm;) % (1 —m;) *w;. Thus, for individual ¢ , with m; < z,
his future wealth is w} = %ﬂw" * (Perc + Psrrc) + 0 * (1 — m;) * w;, the formula being the same
in both cases.

2We will actually ignore this cash instrument option, and just assume that individuals are risk averse investing in
Bitcoin which is reflected in 6; as defined above.



Thus, in either case the future relative wealth @} is

- x Wi;wi * (Perc + Psrrc) + 0 * (1 — ) * w;
w‘ - T % .
Z 2jem ]bowj * (Perc + PsreTC) + 0 * (1 — 7)) * w;
B %(;Wi * (Pprc + Psrprc) + 6i % (1 — ;) * w; 0

(Pgrc + PsgTc)/bo * ZjeM ik wj + ZjeM 0 * (1 — 7)) * w;

To show Nash equilibrium, first consider two cases, based on 7 < x or m; > x:

ke M :: m < x. Suppose that such an individual k instead invests all the new money in the original
Bitcoin chain. Then with just this change in strategy profile of all of M, the alternate ngf)c is

Pprc + by # 0 % (1 — g ) xwy, and similarly the alternate PéQBTC is PsgTC — €1 %O * (1 — 7)) % wy.
Thus, the utility of k£ in this alternate profile, is
Bk x (Pgre + PsrBTC + (b1 — 1) * O * (1 — mg) x wy) + Op + (1 — ) * wy
(Perc + PsrBTC + (b1 — 1) * O % (1 — 71) * wy,) /bo * ZjeM T * wj + ZjeM 0 * (1 —mj) * w;

We need to show that this quantity is less than @} as defined in . This follows because this
inequality will hold (with some manipulation and using the fact that (b; —¢1) > 0) iff

(Perc + PsrBTC)/bo * ) ¢ Wi, 4 O % (1 — 73,) * wy,
T * Wk
. (Perc + PsrBrc)/bo * >, mj % wj + 32 05 % (1 — m5) * w;

Zjﬂ'j*wj

9

which in turn is equivalent to

(a+ B xmp)(1 — mg) o Zj(a + B ;) (1 — 7)) * w;

Tk Zjﬂj*wj

9

which after some manipulation is equivalent to

7Tk<\I/+M,
U

which can be seen to be true iff mp < 2 =1 % (U + /U2 + 4% a/B).

k € M :: m, > x. The analysis is same as the previous case except that now since (¢; — by) < 0,
and the inequality holds in the other direction in this case.

The above inequalities were shown if the strategy for k was completely reversed to invest the whole
amount in the alternate chain. However, the above inequalities are easily seen to hold even with
partial re-investment in the other chain, as well as in mixed strategies. O

Example. According to the Federal Reserve, through its Survey of Consumer Finance (SCF),
the average net worth [ﬂ in USA is $800,000. We will assume that there are 200 million individuals

3https://financebuzz.com/us-net-worth-statistics
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in USA. Thus, the total wealth in the country is about $160T. The current market capitalization
of Bitcoin is 20M x $100K, which is about $2T. We will assume that this is the wealth in Bitcoin.
In the above terminology, Y, w; = $160T, and lets say (liberally) that ), m; * w; = $2T. So, the
average 7; is about 1/80, although the distribution of 7; is more likely to be a Poisson distribution
with A = 1/80. But, as an example, we want to estimate ¥ = (3, w2xw;) /(> mi*w;), which we can
estimate to be about average m;, and hence 1/80. Thus, the above lemma is approximately saying
that all individuals whose net worth invested in bitcoin is less than 1/80 fraction are rationally
likely to invest in SRBTC, and others in BTC.

5 Is Large Dilution in Strategic Reserve Warranted?

In the previous section, we had analyzed competitive situations ignoring the wealth of individuals
retained as cash. In this section, we show that if in the strategic reserve fork, there is not enough
dilution, i.e. if ¢; is not much smaller than b1, then investors who own no or only small proportion
of their wealth in Bitcoin are better served to not invest in either fork, even if their cash position is
losing value due to inflation. So suppose that over the medium term, say ten years, it is expected
that cash will lose total value by a fraction 0 < d < 1, even assuming the cash instrument was paying
interest, and we assume that both forks of Bitcoin will retain their value over this period of time after
the initial price was determined as modeled in the previous section, e.g. Pgrc(W) = by + by * W.

In the previous section, we had assumed that each individual plans to invest 6; fraction of their
wealth in some form of Bitcoin, and we had assumed that 6; = a + 8 * m;. In this section, we
will make no such assumption. Since large investors pool together their investment strategies using
mutual funds, pension funds, wealth funds etc, instead of the usual Nash equilibrium we will seek
equilbrium under coalitions. To make the analysis simpler, we will thus have only two parties in
this game: a party (or coalition) of current Bitcoin holders and a party (or coalition) of non-Bitcoin
holders. Thus, we will assume that the wealth of the world is divided amongst these parties, party
1 and 2, with m = 0.5 (Bitcoin holders) and m3 = 0 (non Bitcoin holders). As mentioned earlier
the main point of this game is to show that if ¢; is too large (which would be implied if dilution in
strategic reserve is not large enough), then party 2 is better off not investing at all in SRBTC.
Lemma 2 If ¢; > f‘ld * w% x (2% bg+co+ 1/2% by xwy), then the strategy of player 2, where it
continues to retain money in cash despite it losing value by fraction d, has more utility than a
strategy that invests some money in SRBTC. We will assume that party 1 invests all its remaining
money, i.e. (1 —m)*wy in BTC.

Proof: Under the above two strategies, there is no new investment in SRBTC, but there is 1/2%w;
investment in BTC. Thus, Psggrc = ¢o, and Pgpc = bg+ b1 x1/2*wy. Hence the future wealth of
party 1is wi = (1/2%wq)+(1/2%w1)/bo*(co+bo+1/2xbyxwy) = (1+1/2%co/bo)*w1+1/4xw3*by /by,
whereas the future wealth of party 2 is wd = (1 — d) * wa. Also, the relative wealth’s are W} =

(1+1/2*co/b0)*w1+1/4*w%*b1/b0

(141/2%co /bo) xw1 +1/4xw?xby /bo+(1—d)*ws and

(1 —d) * we
(1+1/2*co/b0)*w1+1/4*w%*b1/b0—|—(1—d)*w2

(2)

iy =

Recall, we assume that both forks of bitcoin retain their value after the initial price determination
at forking.



Now, suppose that Player 2 instead invests some fraction 6 of money in SRBTC. Then, the
alternate price of PsppTc i ¢o + ¢1 * 0 * wa. Hence, its wealth in this scenario is wi* = (1 — d)
(1 —60) % wa + 0 x wy. The wealth of party 1 in this scenario is wi* = (1/2 % wy) + (1/2 * wy) /by *
(cot+crx0xwo+bg+1/2%byxwi) = (1+1/2% (co+c1 %0 xws)/bg) *wy + 1/4%w? % by /by. Thus,
the relative wealth of party 2 is

(1 —d) *wo + 0 % d*wsy

f\**: 3
w2 (14 1/2% (co + c1 % 0% wa)/bp) * wy + 1/4 % w? x by /by + (1 — d) * wa + 0 * d * w ®)

We need to show that the relative wealth in is more than relative wealth in the alternate scenario
. But, this is equivalent to ¢q * wg > fdd % (2% bo+co+ 1/2 % by *wy). O

Remark. Since, by the current price of Bitcoin and ¢y are expected to be much much smaller than
wgy (which is the wealth of the world not invested in Bitcoin), the above criterion for ¢; can instead
be stated as ¢; /by > f‘ld * 21"—111}2, which essentially hints that the dilution in the strategic reserve fork,
which is well estimated by b1 /c1, should be at least 3:32 before investors not currently invested in
BTC will be interested in investing in either fork. Thus, dilution should be inversely proportional
to 1/d, which makes sense since if d is negligible, there is no incentive to invest in SRBTC unless

it is highly diluted so that relative wealth of investors not already in Bitcoin is maintained.

6 Bitcoin Replica vs Bitcoin Fork

In this section, we will consider competition between two variants of Bitcoin “forks”, one as studied
in earlier sections which is a legitimate fork that respects original BTC tokens 1:1 as SRBTC tokens
in the forked chain, and second a brand new blockchain which is a replica of Bitcoin and in which
the original Bitcoin tokens are not accepted. To model the competition between these two variants
more accurately, in contrast to earlier sections, we will now assume that both variants have a similar
incentive mechanism to attract investors. This incentive mechanism will be similar to the Bitcoin
incentive mechanism where over time the reward per mining block decreases, and hence as there
is lesser dilution as time goes by, it causes the price of BTC to go up. Without specifying how
this mechanism is implemented, we will just model the price of BTC in the two variants as follows.
Recall, in earlier sections we had modeled the starting price of token as an affine function of the net
new investment, e.g. cg + c¢; * W. We had then assumed that for the rest of life of the blockchain
these tokens just maintain their value (as a store of value). In this section we will assume that after
the forking event and the setting of price at that event to be ¢y 4+ ¢1 * W, there is a second future
epoch where the price goes up proportional to this investment W. Thus, the price at the second
epoch will be modeled as ¢y + ¢ * W 4 co x W. It is reasonable to make it linear in W, as one can
expect that the early investment is actually spread out over time in multiple smaller intervals upto
the second epoch.

For the Bitcoin Replica, which we will denote as RepBTC, its price will be modeled as ¢y + ¢1 *
W + co * W as well, that is with the exact same linear coefficients, thus making all things equal
except for the fact that in this blockchain the original BTC tokens are worthless.

As in section {4} we will assume a set of individuals M, and for each individual i we will assume
that m; fraction of their wealth w; is already invested in BTC. In contrast to section [4] we will now



assume that all investors invest all their remaining wealth in either of the two options, i.e. SRBTC
or RepBTC. We could make this investment a fraction of their wealth, but results will be more
nuanced and less clearer to understand.

In this modeling, we will also assume that real high net worth individuals, wealth funds etc
already have an alternate store of value such as Gold or land, and hence will only invest a small
fraction of their wealth in the two options here. Thus, we will assume that for all individuals k,
V& *cofer > Oy x (1 —mp) *wy, where Q =37, 5 (1 —m;) *w; (i.e. the total wealth not in Bitcoin).
Recall 0, is the fraction that individual k£ will invest in these two options. For individuals, with
non-huge net worth, we can even assume 6 = 1 in the below analysis. E|

Lemma 3 Focusing on k € M such that /% co/c1 > O * (1 — ) * wy, consider strategy of k
where it invests all its Oy fraction of remaining wealth, i.e. all of Oy * (1 — ) * wg, in SRBTC and
zero in RepBTC. Then these strategies are in a Nash equilibrium.

Proof: With the above strategy, the total investment in SRBTC is ZjeM(l — m;) * wj, which we
denote by 2. Thus, the price of SRBTC at the first epoch is ¢y 4 ¢1 * 2, and its price at the second
epoch is ¢g + (¢1 + ¢2) * Q. Thus, whatever is invested at epoch one has a value at epoch two that

is a multiple (1 + Co‘fzfig) of the investment. Hence i’s wealth at the second epoch is

Q
w;:m*wi/bo*(co—l—(clecQ)*Q)jL(l—m)*wi*<1+Coc_i:1*9>

The individual k’s relative wealth at the second epoch is

Tk * Wk /bo * (co + (c1 + ¢c2) * Q) + (1 — ) * wy * (1 + cocﬁ:fiﬂ)

bf =

(4)
)

> i xw;i /by x (co + (c1 4 ¢2) * Q) + (1 — ;) * w; * (1 + cocj:ﬁﬂ

Now suppose that individual k£ invests all its money in RepBTC instead. Then the total invest-
ment in RepBTC is (1 —m) *wy, and hence its price at the first epoch is co+c1 % (1 — 7y ) *wy, and its
price at the second epoch is cg+ (¢1 4 c2) * (1 — 7 ) *wg. Thus an investment made at the first epoch
cox(1—my )*wy

has value a multlple 1+ m

larger. Let Qf = Q — (1 — 7g) * wg. Thus, in this scenario,

k’s wealth at epoch two is mx * wg /b * (co + (c1 + ¢2) * Q) + (1 — 7p) * wy, * (1 + Jj;ﬁ@—ﬁ:%)
The wealth of all other individuals is same as before except for €2 replaced by . In otherwords,

now w; is
w,; = T; * W; C + C C + T w; +
4 i i/ Y0 0 1 2 k 7 [ co 1 *ka

—co*ca
c1x(coter*(1—mg ) *wy,

Then, the new wj, differs from this by § = (1 —my) xwy, * L assuming cy < ¢y * (2.

4Recall, By Lemma , c1 must be f‘ld * w% * (2% bo + co + 1/2 % by * wy) for investors not in Bitcoin to be interested
in SRBTC. Here we can interpret wi; = Zie}u:w,->\ll(1 — ;) *w;, which we will just approximate as 1/2 ZieM T3 %W,
and wy = Zie]\l:m<\ll(1 —m;) xw; &~ Q. Also, a good estimate of by is that by * Y, m * w; = bo, 50 by * 1/2% w1 = bo.

Thus, we have ¢1 < 7% % 5 (2xbo+co+bo), or c1%Q < dx(3xbo+co). Assume by = 10%co, s0 we get c1#Q < 3Lxdxco,

or co/cl > Q/(d*31). Thus, \/Qx*co/c1 > Q/vVd*31. Thus, for d < 1/2, \/Qxco/c1 > Q/4.
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Hence, the alternate relative wealth of k is

(5+7Tk*wk/b()*(CQ—l-(Cl—i-Cg)*Qk)—l—(l—ﬂ'k)*wk*<1+ coxily )

cotc1 g

= ()
O+, mixw; /by * (co + (c1 + ¢2) * Q) + (1 — ;) *w; * (1—1—%)

co+c1 *Qk

Again, we need to show that w; > w;*. Since c¢p < c1 * 2 and ¢y < ¢1 * {2, we can simplify both
expressions by replacing ¢y + ¢1 * by c1 * € etc. Thus, simplifies as

B — § + 7 x wi /by * (co + (c1 + ¢2) * Q) + (1 — mx) * wy * (1 4 ca/cy — 7%)
k S+, mixwi /by * (co+ (c1 + ¢2) * Q) + (1 — ;) xw; (1 + c2/c1)

(6)

where 7, = 7 % wg/bp * (1 + c2). Thus, we need to show

0 — (1 —mg) *wg * (1 + ¢2)/bo * Y, m * w;
Yo mikwi /by * (co + (c1 4+ ¢c2) * Qi) + (1 —m;) % w; * (1 + ca/cr)
- 0 — 7 * (1 — mg) * wg
g *x wi /by * (co + (c1 +¢2) * Q) + (1 — ) % wg x (1 + c2/c1)

Since 0 is negative, this is better written as

7

(=0 + 7 x (1 — 7p) * wy) * (Zﬂ'l*w@/bo*(CO+(Cl+C2)*Qk> (1—7ri)*wi*(1+62/61)>

> (—(5—1—(1 —Wk)*wk*(cl —i—Cg)/bo*Z’/Ti*wi) *
(g * wi /by * (co + (c1 + c2) * Q) + (1 — 7g) *wg * (1 + ca/c1))
+ (1 —mg) *xwg * (1 +62)/b0*2m*wi

i

which is equivalent to

(—0) (Zm s« w; /by * (co+ (c1+ c2) * Qg) + (1 — ;) xw; * (1 + 62/61)>

%

+ (1 % (1 — ) * wy) (Zm xw; [bo * (co+ (c1 + ) * Qg) + (1 — ;) *w; * (1 +cz/01)>

()

(=0) % (mp*xwg/bo* (co+ (c1 +c2) Q)+ (1 — ) xwg x (1 +ca/cr))

+ ( 1 —7g) *Tk/ﬂ'k*Zm*wz>*
(

)

1+ g % wi/bo * (co + (1 + ¢2) * Q) + (1 — mp) * wy * (1 + c2/c1))
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which again simplifies as

(—0) = (Q % (14 ca/c1) + Zm s« w; /by * (co + (c1 + ¢2) * Qk)>

+ (1 % (1 — 7)) *wg) * Qx (14 ca/cr)
> (=0) * (g * wy/bo * (co+ (c1 + c2) * Q) + (1 — 7p) xwg % (1 + ca/c1))

+ <(1 — k) * wg * (¢1 +02)/b0*27ri*w,~) « (14 (1 —mg) *wg x (14 ca/cr))

i
Let ), m x w; = p* Q. For example, currently for Bitcoin p is at most 1/80. We also expect ¢z to
be same order as ¢, so for simplicity assume ¢; = ¢s. Then, the above simplifies to
— 0% (24 px(co+2xcy % Q) /by — 2% ¢y xmg * wg/by) + 2 (1 x (1 — 7)) * wg)
> — 0% (g *wg /by * co + (1 — ) *xwp x2) /Q
+ (1 — ) xwg % 2% c1/bpx ) * (1 + (1 — 7p) % wg * 2)
Since, p * € > 7 * wy for any k, the above is implied by
— 0% (24 pux2xcy * Qg/bg — 2% ¢y * T * wi/bo) + 2% (1 % (1 — ) * wy)
> — 0% (1 —mg) *wg x2/Q
+ (1 =) xwg x2xc1 /by x ) * (14 (1 —mg) * wg *2)
Expanding € we get
— 0% (24 pux2%xcy *Q/by — 2% ¢ x g * wg/by) + 2 % (1 % (1 — 7mg) * wg)
> — 0% (1 —mg) xwg * (2/Q4 2% p*c1/bo)
+ (1 — ) xwg % 2% 1 /by x ) * (1+ (1 — mg) *w *2)
Now we expect ¢1 * T * wy to be less than by (the current price of BTC), noting that ¢; * 7 * wy,
is the effect on price of bitcoin by an individual investing my * wyg, i.e. amount equal to his/her

current ownership of Bitcoin wealth. For the same reason, we can also say that ¢y * u*x Q = bg.
Thus, the above is implied by

—0*2
> —0x (1 —mg) *wg x (24 2)/Q
+ (1 — 7)) xwg * 2% c1/bgx ) * (14 (1 — mg) % wg *2)
This will follow if 1 > (1 —mp)xwgx4/(Q) and — > (1 —mp) *wg ey /boxpx (14 (1 — mp) * wy * 2).
Now the first inequality holds unless there is an individual &k such that its wealth (not invested in
Bitcoin) is greater than Q/4, which is unlikely.

As for the second inequality, it is implied by
€0

> c1/b 14 (1— 9
CO+Cl*(1—7Tk)>ku)k Cl/O*M*( +( Wk)*wk* )

Now, as argued earlier, c; * u * 2 = by, so the right hand side is much smaller than one, essentially
(1 — ) * wi * 2/Q. Thus, as long as ¢1 * (1 — ) * wy is not too large compared to ¢y (the
premium in the price of SRBTC), this inequality holds. More precisely, the inequality holds for
co(Q— (1 —m) xwg) > c1 * (1 — m1) *wy)?. Since Q >> (1 — ) * wy, this is approximately same
as cp > c1 * ((1 — ) *wg)?/Q. O
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