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Abstract
In this paper we present Proof of Deposit. This blockchain hosted mechanism provides a return on stable
coins, at a market rate, without the need to loan out such stable coins (i.e. a credit risk free interest rate).
Prior to this invention there was no known mechanism to provide a market determined, credit risk free
interest rate on a price stable asset. This is significant because a market determined credit risk free rate
can avoid the eﬀect of time inconsistency with respect to the level of the rate.
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Introduction

Consider an asset with stable value relative to some measure of the cost-of-living such as the consumer price
index (CPI)—for example—this could be a fiat currency, or an asset that is pegged to the CPI. Imagine that
we wish to earn a return on a deposit of our asset, without risking loss of principal, and such that we can
retrieve 100% of our assets at any time with certainty. We cannot simply turn to the market: if a borrower
cannot take risk in order to generate profit with money we loan to them, why would they oﬀer any interest
in return? If the asset were cash, a central bank might oﬀer a positive risk free return on demand deposits,
but this is not at a market determined rate. In this paper we outline a mechanism for providing a credit
risk free interest rate on a stable asset, such that the level of the interest rate is market determined. Our
solution utilises public blockchain technology. (The first instance of which was Bitcoin [1].) We begin with
some informal definitions:
Native token The token which is provides to validating nodes of a public blockchain network in order to
incentivise participation. For instance, bitcoin (BTC) is the native token of the Bitcoin network.
Stable asset An asset that is pegged to another asset, or basket of assets. In our case, we add the condition
that the asset to which it is pegged should be “external” to the system which hosts the stable asset.1
Stable coin A stable asset asset that is pegged to a benchmark such that it could be used as money. A
suitable benchmark could be the cost-of-living, or a fiat currency.
Credit risk Risk that a borrower will not repay all or part of a loan, plus agreed interest.
Market determined Established through supply and demand between market participants through local
(peer-to-peer) interactions. See for example [2].
Delegation (of stable coin deposit). Delegation of a stable coin deposit to a validator node of the network
enables that node to earn additional rewards. The act to delegation does not require the deposit holder
to transfer custody of the stable coin.
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There is currently no way to obtain a market-determined credit risk free yield on a stable coin. However,
with the emergence of public blockchain technologies, which feature the continuous generation of rewards
for participating in a consensus protocol, several of the necessary components are available:
(i) Decentralised synthetic (stable) assets [3]: For example, a synthetic goods or services, or a synthetic
version of a fiat currency (a stable coin), can provide a token which is a stable asset, and which does
not depend upon a central issuer.
(ii) Staking rewards [4]: Rewards for participating in a consensus protocol that employs proof-of-stake
Sybil-defence. This can provide a credit risk free return on an non-stable asset.
(iii) Delegated Staking [4]: Delegation of native token balances, to a validator node. The native token
holder does not risk loss of principal, since custody of the tokens is retained (only the associated
influence/voting power is transferred). Through revenue sharing, this provides a market determined
credit risk free yield on an non-stable asset (the native token).
A market determined credit risk free interest rate on a stable asset cannot be realised simply by “staking”
the stable asset in place of the (non-stable) native token: This does not work because standard token security
models (e.g. proof-of-stake, proof-of-storage, etc), assume the value of staked token to be coupled to the
value of the network (which is diminished if the network is disrupted), meaning that nodes risk significant
loss of purchasing power if they do not behave correctly. In other words, standard token security models
assume the purchasing power of the token to be “at stake”. This would no longer be the case if the token were
taken to be a stable asset, which should maintain it’s peg under all but the most adverse of circumstances.
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Related Work

Some proposals which have sought to provide a risk free return on a stable asset:
xDai side chain. Aspired to replicate something like proof-of-stake using a stable asset for staking [5, 6].
However, they were unable to do so because standard proof-of-stake security models assume that the price
of the staked token is coupled to the value of the network.
Dai savings rate. Maker DAO [7]. Is not market determined but rather voted on by holders of the MKR
governance token. Parameters decided by a collective decision making processes such as voting2 are subject
to time inconsistency [9]. For certain types of parameters such as interest rates, time inconsistency means
that agents prefer ever lower values [10]. This is the reason why the Dai Savings Rate was voted down to
zero, where it has remained for the past two years. A market determined rate can avoid the eﬀect of time
inconsistency.
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A Two Token Mechanism

Consensus protocols are typically designed such that the influence I (i.e voting power) of a participating
node i is proportional, in expectation, to the revenue R accrued from block rewards3 :
Ii ∝ E[Ri ].

(1)

We weaken this condition, so that (1) need only be the case in equilibrium: See requirement 2, below.
Denote non-stable asset, which can vary significantly in purchasing, power by a, and the stable asset
(which maintains stable purchasing power) by b. The supply of non-stable asset and stable asset may
fluctuate. This fluctuation may be especially pronounced for the stable asset, where the supply is subject to
adjustment in order to maintain a stable peg. As such, absolute quantities of each token cannot in general
be compared directly, and we therefore define unitless measures â and b̂, where
ai
âi := !n

j=1

2 Collective

aj

,

bi
b̂i := !n

j=1 bj

and

Ri = f (âi , b̂i ).

(2)

decision making also includes the case where the parameter is centrally determined by an entity which reflects
popular sentiment to a significant degree [8, 2].
3 Block rewards typically comprising the transaction fees from the transactions included in the block, plus any subsidy.
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Choice of function f
We have the following requirements:
1. Nodes should be incentivised to hold (and/or have delegated to them) both stakes of non-stable asset
and deposits of stable asset. In this way, the non-stable asset can serve as Sybil-defence, and a credit
risk free return is generated on the stable asset4 .
This means that function f should be monotonically increasing:
∀ x, y ∈ R,

∆x > 0, ∆y > 0,

f (x + ∆x, y) ≥ f (x, y)

and

f (x, y + ∆y) ≥ f (x, y)

A market rate of interest on stable asset can be determined by allowing nodes holding non-stable asset
to compete for the revenue conferred by delegation of stable asset.
2. Nodes should be incentivised to have (delegated to them) roughly equal fractions5 of non-stable asset
and stable asset—in other words—there should be an equilibrium when nodes’ hold/have delegated to
them, equal fractions of each asset. If this were not the case, nodes may decide to favour one of the
assets over the other (such as if one asset is cheaper to obtain). If, for example, nodes were only to
acquire the stable asset, then the non-stable asset would no longer serve as Sybil-defence. On the other
hand, if all nodes choose to only acquire the non-stable asset, then a return can no longer be generated
on the stable asset.
One way to incentivise the optimal balance is for function f to be symmetric, and maximum when a
node has equal proportions of both assets:
∀x, y ∈ R,

f (x, y) = f (y, x)

For x + y = constant, f (x, y) is maximised when x = y.
A simple choice for f which meets the requirements is f (âi , b̂i ) = min(âi , b̂i ) where âi , b̂i are defined by (2).
We note that there are many possibilities for f , some of which allow for greater configurability.
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Discussion

The incentives in Proof of Deposit are as follows:
(i) Nodes generate demand for decentralised stable asset, as their revenue is contingent on attracting
delegated deposits of stable asset.
(ii) Nodes compete for delegations by oﬀering an interest rate on the deposits of stable asset.
(iii) Arbitragers satisfy demand for the stable asset as per a typical stable coin stability mechanism6 . This
generates demand for the non-stable asset, which increases its price.
(iv) Any increase in the price of the non-stable asset not only benefits nodes which hold the asset, but also
increases security by contributing to Sybil-defence provided by the staked tokens.
A market determined credit risk free interest rate on a decentralised stable asset oﬀers a compelling reason
to use decentralised stable assets over their centralised counter-parts, such as the Tether stable coin (USDT).
At the time of writing, Tether has a higher daily traded volume than all other tokens (stable and non-stable)
combined. Despite opacity around its reserves (or lack thereof), Tether even serves as collateral to a number
of “decentralised” stable assets such as Dai [12].
4 The stable asset does make some contribution to Sybil-defence since it is in finite supply. However, the contribution is small
in comparison to that of the non-stable asset.
5 As a fraction of the total quantity of that token outstanding. See Definitions (2).
6 See for example [11].
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