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Binzmühlestrasse 14, CH—8050 Zürich, Switzerland
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Abstract—One of the major concerns with cryptocurrencies is
their price instability, driven by market speculation, underlying
technology, and applications. Stablecoins were introduced to
address volatility and to provide means for an electronic payment
and a value store remaining stable, often being supported
by physical assets or fiat currency (e.g., gold or US dollars,
respectively). However, different collateralization mechanisms
exist and different assets are pegged with the coin that can
affect their stability in different ways. This work overviews
stablecoin stability mechanisms, the current stablecoin market
landscape, and the performance of major stablecoins during the
2020 financial market crisis due to the COVID-19 pandemic.
Results from this analysis indicate that stablecoins’ performance
during the financial crisis and, in particular, the market crash
present a direct relation with their specific behavior attributed
to different design aspects, including their popularity.

I. INTRODUCTION

Cryptocurrencies evolved into a multi-billion dollar market
since the release of Bitcoin more than a decade ago [1]. One of
the major obstacles toward a wide-spread use of cryptocurren-
cies as a means of payment and investment is price volatility
[2]. Selected factors can be attributed to the emergence of the
cryptocurrency market, in contrast to fiat currencies and gold,
and to the fact that distributed ledgers are still in a relative
early stage of development. The growth of public perception
due to the popularity of cryptocurrencies and the possibility of
using technology in different cryptocurrencies being specific
to certain use cases, cause several investors to speculate, and
in turn, this generates volatility.

In theory, stablecoins target a system immune to the volatil-
ity of market-traded cryptocurrencies, such as Bitcoin [1].
Like other cryptocurrencies, stablecoins have enjoyed a rising
popularity in recent years, now also amassing a market capi-
talization of many billion USD [3]. This prompted economic
organizations like G7 and the European Central Bank to assess
their impact on the global economy [4], [5]. Therefore, this
paper details different stablecoins and their role and behavior
during the 2020 financial market crisis.

Stablecoins are cryptocurrencies designed to maintain a sta-
ble value [6], [7]. However, there are different interpretations
concerning the meaning of stability and, therefore, different
approaches to achieve it. A popular stablecoin mimics the
value of the US Dollar (USD) by using it as a collateral and
then tokenizing funds. This design requires a central institution
(a custodian) managing these funds. Also, there are stablecoins

using other cryptocurrencies as a collateral, resulting in a more
decentralized system. For these stablecoins the law of supply
and demand is often not sufficient to achieve price stability,
which is why some of them use sophisticated mechanisms to
secure the stablecoin’s value.

Price stability of stablecoins was analyzed in various studies
both theoretically [8], [9], [10] and empirically [11], [12].
[2] states that a crucial aspect of a stablecoin system is how
well the stablecoin performs during times of financial crisis.
Thus, this paper takes the 2020 financial market crisis as
an opportunity to assess empirically the performance of a
selection of stablecoins, including Tether, DAI, and DGX.
The analysis is based on stablecoin classification frameworks
described in [7] and [5] and on basic methods from quantitative
finance to measure market risk (cf. Section III-C).

To the best of the authors’ knowledge, currently no studies
exist, which investigate the performance of different stablecoin
designs during a financial crisis. After all, the current 2020
financial market crisis is the first global financial market
crisis during which stablecoins were operational. Thus, this
investigation is centered around the following questions:

• How did stablecoins perform during the 2020 financial
market crisis with respect to stability and popularity?

• How was the stablecoin performance during that period
related to different design aspects of stablecoins?

To answer these questions, this paper introduces the basic
concepts of stablecoins and their different design features, in
particular different stability mechanisms (cf. Section II). Fol-
lowing, an overview of the stablecoin market is given and the
different types of risks associated with stablecoin investments
are discussed, most importantly market risk. In particular, a
unified approach is presented to measure and compare price
volatility for stablecoins with different pegs, i.e., a definition of
volatility. Finally, the analysis is based on historic market data
for stablecoin prices, market capitalization, and trade volume.

The remainder of this paper is organized as follows. Sec-
tion II overviews the fundamentals of stablecoins, while Sec-
tion III describes the stablecoin market and different types of
investment risks. Section IV details the performance of six
selected stablecoins during the 2020 global financial crisis.
Finally, Section V summarizes the paper and adds final con-
siderations.



II. BACKGROUND

This section outlines the basics of a stablecoin system, de-
scribing design variants, stability mechanisms, and examples.

A. Stablecoins Basics

According to the classification suggested in [7], stablecoins
can be characterized by the following attributes, besides sta-
bility mechanisms and price information:

• Peg: The asset whose value the stablecoin attempts to
maintain. Examples are traditional currencies or com-
modities, e.g., US dollar or gold.

• Collateral: The asset that is pledged as security. Exam-
ples include fiat currencies, gold, cryptocurrencies, and
mixtures of the above.

• Collateral Amount: The amount of circulating stable-
coins that are collateralized, if any. Variants are none,
partial, full, or over-collateralization.

Peg: One major aspect of a stablecoin is the pegged value and
how it is maintained. There is no need for intrinsic connections
between the peg and the collateral. Nevertheless, a popular
choice for stablecoin designs is pegging a currency (mainly
USD) and holding the collateral in the pegged asset [13]. Apart
from fiat currencies, such as USD and EUR, stablecoins are
pegged to gold or even another cryptocurrency.
Collateral: Collateral choices are fiat currencies, commodities
(mainly precious metals), other cryptocurrencies, or any mix
of the aforementioned. Often, a distinction is made between
off-chain and on-chain collateralization (cf. Section II-B).
Collateral Amount: In a full collateralization the coin issuer
holds reserves that amount or surpass the market capitalization
of the stablecoin. In a partial collateralization there is a
risk that the coin issuer is not able to redeem all coin
holders in case of a bank run. This lessens the trust of coin
holders, negatively affecting the stability of the coin itself. For
uncollateralized coins, the issuer may issue a fixed income
instrument to compensate coin holders for their risk [8].

B. Stability Mechanisms

Although there is no consensus on a formal definition of
stablecoins, they shall provide stability to a cryptocurrency
through a different asset considered to be stable. Different
stability mechanisms exist to achieve this goal [5]:

• Off-chain Collateralized: Value is pegged by traditional
currencies or commodities, often requiring a trusted third
party to control the collateral.
– Tokenized Funds: Funds transferred by users in fiat

currency are converted into the corresponding amount
of tokens.

• On-chain Collateralized: Backed by a cryptocurrency
or a set of cryptocurrencies in a decentralized manner,
often in combination with mechanisms to decouple the
stablecoin price from the collateral value.

• Algorithmic Stablecoins: Rely on a combination of
algorithms and Smart Contracts (SC), being supported
by users’ expectation on future purchase of their assets.

Off-chain collateralized stablecoins offer the simplest design,
often having a collateral of the pegged asset, supported by
the arbitrage principle. For example, if the price of a USD
pegged stablecoin drops below $1, redemption is incentivized,
since coin holders can trade something worth less than $1, the
stablecoin, against something worth $1, namely the collateral.
However, if the stablecoin’s price rise above $1, traders have
an incentive to generate coins in turn for a collateral, thereby
increasing the supply of coins and lowering the coin price.
Many of the most widely used stablecoins are based on this
design, for example Tether, USD Coin, and Paxos [7], [14].
Tokenized Funds is a subcategory of off-chain collateralized
relying on a custodian maintaining users’ funds and a coin
issuer keeping a Smart Contract (SC). The SC determines the
allocation of stablecoins and is maintained on a blockchain.
Therefore, users must trust the entity backing the stablecoin.
On-chain collateralized stablecoins require no central party
in the following process, which offers a design of stablecoins
entirely on-chain. A cryptocurrency’s collateral is deposited
and supported by a SC and, in return, stablecoins are propor-
tionally issued. When the stablecoins are redeemed, the SC
unlocks the collateral.
An Algorithmic Adjustment of a stablecoin can be achieved
through interest rates or by inflating/deflating balances propor-
tionally to the price. However, continuously adjusted balances
are not useful as a value store.

C. Examples of Active Stablecoins

Table I, whose data was obtained from Coinmarketcap [3]
on May 15, 2020, presents the different stablecoins design
variants based on [7], [14], [3]. Tether (USDT) is by far the
most capitalized stablecoin and one of the earliest stablecoins,
too. Its closest competitor is USD Coin (USDC), which uses
the same stability mechanism, peg, and collateral. Currently,
DAI is the leading on-chain collateralized stablecoin, but it is
still far from its largest off-chain collateralized competitors.
Another on-chain collateralized stablecoin is the Synthetix
USD (sUSD), which plans to offer tokens with exposure to
a wide range of asset classes, including stocks. Both coins are
stabilized through leveraged loans [7].

Two examples of gold-pegged stablecoins are Paxos Gold
(PAXG) and Digix Gold (DGX), in which PAXG is currently
the most significant gold-collateralized stablecoin in terms of
capitalization. For each of these coins in circulation there must
exist a corresponding amount of gold held as collateral. The
market share of these two stablecoins is relatively small.

Examples of uncollateralized stablecoins have similar mar-
ket capitalizations ranging between $5 M to $50 M. They
all differ by their stability mechanism: Ampleforth (AMPL)
uses the algorithmic supply adjustment mechanism mentioned
before. SteemDollar (SBD), which is one of the older stable-
coins, uses interest rates to stabilize its value. Terra (LUNA)
underlies a dual coin mechanism that also finds application
in leveraged loans. Moreover, Terra does not offer an explicit
peg, but still amasses a notable capitalization due to its support
by Asian e-commerce companies [14].
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TABLE I: Selection of Currently Active Stablecoins

Name Ticker Peg Collateral Stability Mechanism Year of Launch Market Cap [USD] (based on [3])

Tether USDT USD Fiat Off-chain collateralized 2014 $8858 M
USD Coin USDC USD Fiat Off-chain collateralized 2018 $726 M
DAI Stablecoin DAI USD Crypto On-chain collateralized 2017 $110 M
sUSD Coin sUSD USD Crypto On-chain collateralized 2018 $7 M
Ampleforth AMPL USD None Algorithmic Adjustment 2019 $6 M
Steem Dollars SBD USD None Algorithmic Adjustment 2016 $6 M
Paxos Gold PAXG Gold oz Gold Off-chain collateralized 2019 $43 M
Digix Gold Token DGX Gold gram Gold Off-chain collateralized 2018 $6 M
Terra Luna LUNA None None Dual coin 2019 $34 M

3% 64% 10% 2% 21%

USDT BTC ETH BCH Other

Fig. 1: Relative Market Share of Cryptocurrencies: Total
Market Capitalization at $218 Billion as of April 2020 [3]

III. STABLECOINS AND FINANCIAL MARKETS

Based on data obtained from [3] the cryptocurrency market
is introduced and general vulnerabilities of stablecoin systems
and their market risks are discussed.

A. Current Cryptocurrency Market Share

The cryptocurrency market has reached a market capital-
ization of over $200 Billion in April 2020 for which relative
market shares of the largest cryptocurrencies are listed in
Figure III-A. Bitcoin [1] accounts for roughly two thirds
of the total cryptocurrency market capitalization as of 25th

of April 2020. Since Bitcoin price changes frequently, the
total capitalization of the market also varies accordingly. The
second largest cryptocurrency is Ether [15] at approximately
10% share. With a share of roughly 3% Tether is by far
the largest stablecoin. For remaining cryptocurrencies market
shares are in the magnitude of Tether and Bitcoin Cash (BCH).
It is estimated that the market capitalization of other (self-
declared) stablecoins accounts for less than 1% of the total
market capitalization, so less than 5% of other cryptocurren-
cies. Although Tether’s market capitalization is small, it is the
cryptocurrency with the largest monthly trading volume as of
April 2020. Bitcoin and Tether account for one third of the
monthly cryptocurrency trading volume. One reason is that
Tether is often used to liquidate speculative cryptocurrency
positions, in particular in Bitcoin [16].

The average daily trade volume in the cryptocurrency
market was $123 Billion, which is more than half of the
total market capitalization (cf. Figure 2). In particular, the
daily trading volume of Tether was a multiple of its market
capitalization, implying high liquidity. An exchange review
from March 2020 [16] discloses the monthly volume traded
from Bitcoin into fiat or stablecoins. In the last two years
there has been a shift in how Bitcoin positions were liquidated.
While in 2017 essentially all liquidations were trades against

37% 29% 13% 3% 19%

USDT BTC ETH BCH Other

Fig. 2: Relative Trade Volume of Popular Cryptocurrencies:
Avg. Daily Trade Volume at $123 Billion as of April 2020 [3]

fiat currencies, these kinds of trades accounted for only around
30% of the Bitcoin liquidation volume in 2019. In particular,
by 2019 approximately two thirds of the Bitcoin liquidation
volume was due to exchanges against Tether. This figure shows
that USD Coin gained popularity since late 2019 as a means
of Bitcoin liquidation. One reason for the rising popularity of
stablecoins as a means to trade other cryptocurrencies is that
on-chain transactions are faster than wire transactions.

B. General Vulnerabilities of Stablecoin Systems

Stablecoins are exposed to a variety of risks specific to
their ecosystem, many common to other cryptocurrency in-
vestments. Three vulnerability types are distinguished [6]:

1) Financial Vulnerability involves market, credit, and liq-
uidity risk, whereas the magnitude of these risks depends
on the specific stablecoin. While off-chain collateralized
stablecoins are exposed to traditional credit risks of the
custodian, on-chain and uncollateralized stablecoins are
not affected by this kind of risk. However, all stablecoin
systems are vulnerable to market and liquidity risk.

2) Infrastructural Vulnerability is concerned with the
distributed ledger network and also the custodian. As
before, uncollateralized stablecoin designs do not rely on
a custodian. However, stablecoin designs rely on a dis-
tributed ledger and around half of them are developed on
the Ethereum network [13], [2]. Thus, many stablecoins
depend on the availability and the validation speed of
Ethereum, which becomes a systematic risk in case of
many transactions.

3) Service Application Vulnerability regards applications
used for holding and exchanging of stablecoins. For
instance, there is the risk that service operators behave
fraudulently by manipulating prices, committing theft, or
are even affected by theft themselves.
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Service application risks are not related to global economic
events. However, economic crises may result in infrastructural
stresses. In particular, an increased demand for liquidity results
in an increased trading volume. This may significantly increase
the network load, since transactions (trades) need to be veri-
fied; in particular, Proof-of-Work-based blockchains show the
known limitation on the capacity to process transactions [17].

Certain arguments determine that a stablecoin can only
sustain its value in the long-term, when it is fully non-
collateralized and decentralized, thereby avoiding credit risk
and vulnerabilities associated with the issuer or the custodian
[10]. This suggests that stablecoins not following these prin-
ciples are inherently unstable, in the sense that they cannot
sustain their peg in the long-term. However, the analysis of
market data performed in Section IV shows that this is not the
case. Widely used stablecoins are without exception partially
or fully collateralized, and centralized at a certain degree.
This can be interpreted as a trustworthiness of these kinds
of implementations, meaning that they are considered less
vulnerable. Therefore, it is important to consider the relevance
of market and liquidity risk rather than credit risk.

C. Market Risk of Stablecoins

1) Volatility: To assess stablecoins during the crisis period,
a definition of volatility is necessary to assess their variation
over a period of time. Let X1, . . . , XT be a discrete time series
with T prices for a financial asset. Also, let rt := lnXt −
lnXt−1 with 1 < t ≤ T be the logarithmic returns of the
asset. The mean log-returns at time t ≤ T for a period of
length n ≤ T is now defined as:

µt :=
1

n

t∑
i=t−n+1

rt. (1)

Correspondingly, the time series volatility is defined as:

σt :=

√√√√ 1

n− 1

t∑
i=t−n+1

(rt − µt)2. (2)

Since (2) is not particularly suitable to display short-term
changes in volatility, the estimator proposed by RiskMetrics
[18] is used. It is recursively defined as the Exponentially
Weighted Moving Average (EWMA) volatility:

σt,λ :=
√
(1− λ)r2t−1 + λσ2

t−1,λ, (3)

where rt represent the log-returns and λ := 0.94 is an arbitrar-
ily chosen decay factor. Moreover, σt,λ is recursively defined
for t > t0 := 30. The initial value is set to σt0,λ := σt0 ,
where σt0 is as in Equation (2) with n = 30 days. Thus, it is
possible to obtain a volatility estimator that assigns a higher
weight to recent events and decays exponentially in time.

2) Stability: To measure stability (or instability), a formal
definition is needed to establish boundaries toward stability
levels. Moreover, to evaluate the stability of stablecoin’s
mechanisms and not fluctuations of their pegged collateral
(a stablecoin pegged to an other currency will automatically

be considered unstable due to fluctuations in the currency
exchange rate), a Stablecoin Exchange (SX) rate is defined:

Xt :=
St
Pt
, (4)

where St denotes the value of the stablecoin and Pt denotes
the value of its peg at a given time t. The definition of SX rates
is an adaption of Foreign Exchange (FX) rates, which measure
the exchange rate between two fiat currencies. However, the
SX rate is not an exchange rate between two currencies, it
defines the rate at which the stablecoin can be redeemed.
For instance, if the SX rate falls below one unit (of pegged
collateral), coin holders are incentivized to redeem, since they
can liquidate the deposited collateral and profit.. To measure
instability, the EWMA volatility estimator (3) is applied to the
SX rate log-returns.

D. Stablecoin Data Set and Price Distributions

Data Sets used were obtained from [19] and consist of end-of-
day prices, daily trade volume, and end-of-day market capital-
ization of the stablecoins Tether (USDT), USD Coin (USDC),
Digix Gold (DGX), Paxos Gold (PAXG), DAI, and Synthetix
USD (sUSD). The time period ranges from November 19,
2019 (when the multi-collateral version of DAI was released
[20]) to May 1, 2020. This stablecoin sample set comprises
three different collaterals (fiat, gold and cryptocurrency), two
different pegs (USD and gold), and two different stability
mechanisms (off-chain reserve and on-chain loans).
Price distribution. Classical stochastic calculus models suggest
a log-normal distribution for asset prices, such as stocks and
currencies [21]. Hence, the distribution of the SX rate defined
is compared to this model. For a given stablecoin, let rt, t > 1
be the log-return of the SX rate Xt at time t > 1. Then, one
could assume that rt ∼ N (0, σ2), where σ2 is constant at
all times. In this case,σ is estimated according to Equation
(2) using all data points. Therefore, if stablecoin log-returns
are distributed with a constant standard deviation, there are
no extreme events, where the SX rate deviates significantly
from 1. Moreover, due to symmetry and the centering at zero,
it would then be equally probable for stablecoin returns to be
positive or negative, which speaks for the stability mechanism.

A boxplot is used to analyze how stablecoins fit into
this model (cf. Figure 3). Normally distributed values are
symmetrical and one can calculate that only 0.7% of the data
should be classified as outliers, which corresponds to one
to two outliers. However, none of the selected stablecoins
matches this second criterion, the closest being USDC with
only three outliers. The high number of boxplot outliers
indicates that their log return distributions have heavier tails
than a normal distribution. Concerning the symmetry, none of
the distributions is significantly skewed.

USDT and USDC are less volatile than the other four
stablecoins. Although the box for USDT is slightly narrower
than for USDC, the latter has fewer outliers and, therefore,
narrower tails in the distribution. PAXG is less volatile than its
competitor DGX, and DAI is less volatile than its competitor
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Fig. 3: Stablecoin Log-returns of Six Stablecoins: Prices from
November 19, 2019 to May 1, 2020

sUSD for which not even all outlier values are displayed.
A boxplot of Tether and DAI in comparison with other
cryptocurrencies can be found in [12], in which the time series
is different, but findings are in accordance with Figure 3.

IV. STABLECOIN PERFORMANCE DURING THE 2020
GLOBAL FINANCIAL CRISIS

Driven by the discussion of market performance during
the start of the 2020 financial crisis, an analysis of market
performance of stablecoins was performed with the particular
attention to stablecoin’s volatility. Data on stablecoins ana-
lyzed was obtained from [19]. Economic key figures regarding
financial market performance are published by various market
data providers.

A. General Market Performance

Global financial market data showed a significant downturn
in March 2020. Major stock indices from the US, Asia, and
Europe dropped around 30% in mid March 2020, with some
reporting historical daily losses on March 12, 2020 [22]. On
one hand, with measures of nation-wide economic and social
lockdowns taking effect due to the global COVID-19 pan-
demic, crude oil prices also dropped more than 50% in March
2020. On the other hand, gold, which had been on the rise for
more than a year, also dropped more than 10%, but quickly
recovered within a few days, thereby providing a store of
value during this period of global economic distress. Starting
in February 2020, exchange rates for major currency pairs such
as USD/EUR showed significant increases in volatility.

Concerning the cryptocurrencies’ world, the two largest
ones - Bitcoin and Ether - dropped around 50% of their price
from beginning to mid March 2020, with losses of around
30% on March 12, 2020. Since then, both Bitcoin and Ether
rallied to original levels from the beginning of February. The
significant daily drop in mid March resulted in heavy strains
on blockchain infrastructures and service applications, such
as cryptocurrency exchanges [9]. For instance, the network
congestion experienced by DAI holders was caused by an
increased amount of collateral liquidations of the DAI due
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Fig. 4: 7-Day Mean of Six Stablecoin End-of-Day SX Rates:
Before and During Financial Crisis in 2020

to the Ether price crash on March 12, 2020. Due to the
on-chain loans stability mechanism deployed by DAI, there
are automatic liquidations in case of large devaluations of
the cryptocurrency collateral. The result of many liquidation
actions was a failure of the liquidation system, with some
liquidations being carried out at almost zero prices [23].

B. Stablecoins Market Performance

The performance is analyzed by considering the trade
volume data and the EWMA volatility estimator applied to
SX rate log-returns. The EWMA volatility of daily SX rate
log-returns is considered due to similar models already used
for other financial assets. Also, the analysis was shaped by the
granularity and the range of the available data and in particular
the used prices were one price per day.

To this end, end-of-day prices of the six stablecoins Tether,
USD Coin, Paxos Gold, Digix Gold, DAI, and Synthetix USD
are used. The following figures highlight March 12, 2020 as
the ”Black Thursday”, since it denotes the stock market crash
during the COVID-19 pandemic.

1) Stablecoins SX rates: 7-day averages of SX rates are
considered to smoothen the data. Concerning USDT’s and
USDC’s SX rate 7-day averages, since they are within 1±0.01
their peg is maintained within 1%. However, other stablecoins
deviate from their peg by multiple percent points, sometimes
for multiple months. DAI mostly traded below 1$ before the
market crash and above 1$ afterwards. Gold-pegged stable-
coins show a similar trend, but less pronounced. Concerning
sUSD, its 7-day average SX rate was below 1 at all times
before and during the market crash, with SX rates surprisingly
close to 1 afterwards. So although SX rate log-returns seem
to be symmetrically distributed around zero over the entire
period, this is not the case for all coins, if distributions before
and after the crash are considered separately.

2) Trade Volume and Volatility: To analyze changes in trad-
ing volume, daily trading volumes reported were normalized in
two ways. Firstly, the 7-day trading volume was calculated to
smoothen curves. Secondly, values were normalized by divid-
ing 7-day volumes by individual stablecoins’ trading volume
in the preceding week and including December 1, 2019. This
starting points marks first news regarding COVID-19 [24],
whose emergence into a pandemic and subsequent uncertainty
around countermeasures arguably contributed significantly to
the 2020 financial crisis.
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Fig. 5: Mean Weekly Trade Volume Relative to the Week of
December 1, 2019

Throughout December and January, the 7-day trade volume
did not increase more than three-fold for any stablecoin until
mid January 2020. However, there exists a clear difference
between the different groups of stablecoins. For USDT and
USDC, the 7-day trade volume was constant throughout De-
cember before showing an increased volume in January and
February throughout April. Until mid March, the USDC 7-day
trading volume had increased more than five-fold compared
to the volume in December, while the Tether trade volume
showed a slight decrease starting mid February. Compared to
the two previous examples, the PAXG and DGX trade volumes
changed only moderately. The 7-day trade volume mostly
varied between 50% and 200% of volumes from December,
with no obvious trends. However, PAXG saw its highest daily
trade volume one day after Black Thursday (around 10 times
the normal daily trade volume), so during the financial market
crash. For DGX such an increase was not observed.

In contrast to the four off-chain collateralized stablecoins in
that sample, DAI and sUSD showed larger fluctuations in their
daily trade volume. This is intuitive, since these two systems
use on-chain loans as a stability mechanism, which results
in automatic liquidations. The large amount of automatic
liquidations for DAI are presented in Figure 5. In mid March,
the 7-day DAI trade volume was around 10 to 20 times
the level of December, with historical highs of a daily trade
volume reported on the March 13 and 14, 2020. For sUSD a
notable increase in trade volume was observed at the end of
January, which was unrelated to global economic events, since
other stablecoins did not present a similar behavior.

The findings of literature show that for the exchange of
currency pairs, trade volume and volatility are correlated [25].
However, comparing Figures 5 and 6 indicate that this is not
the case for all stablecoins.

In case of DAI, it can be assumed that the mass triggering
automatic liquidations lead to instability in its price, hence
increased the volatility. As for sUSD, prices dropped to around
$0.4 in a single day (cf. Figure 4), but this anomalous event
did not seem to have a significant impact on the trade volume.
Concerning Tether, there was a sharp increase in volatility
during the financial market crash, but trade volume showed a
tendency to decrease. One possible explanation is that since
Tether mainly functions as a means of liquidating Bitcoin, the
trade volume (which is measured in USD) decreased due to the

0%

1%

2%

3%

4%

5%

6%

01.01.2020 01.02.2020 01.03.2020 01.04.2020 01.05.2020

USDT USDC DGX PAXG DAI sUSD

Black 
Thursday

Fig. 6: SX Rate Daily Log-return EWMA Volatilities: Before
and During 2020 Market Crash

significant decrease of the Bitcoin price. As far as USD Coin
is concerned, a possible explanation is that the trade volume
profited from an increase in popularity as a means of Bitcoin
liquidation [16].

With the exception of USDC, which appears exceptionally
stable at all times, the other three USD-pegged stablecoins
showed a significant jump in volatility during the financial
market crash. This holds for both Tether, which is off-chain
collateralized, and DAI as well as sUSD, which is on-chain
collateralized. On a relative scale, the increase in volatility is
pronounced for Tether, which showed almost no volatility in
the months foregoing the crash. On a relative and absolute
scale, the price crash of sUSD is the most dramatic one, with
EWMA volatility levels reaching almost 30% (cf. Figure 6,
which is truncated at this point). During the financial crisis,
the EWMA volatility of Tether behaved similarly to the one
of DAI, in the sense there is one large spike at the same time
period during the market crash and a convergence to previous
levels after that.

As opposed to these three USD stablecoins, the gold sta-
blecoins did not show such a pronounced volatility increase
during the financial market crash. There existed moderate
increases in volatility, which were attributed to the fact that
the gold price volatility itself increased during the period,
making it more difficult to keep track of its exact price. Thus,
it is possible to conclude that gold collateralized stablecoins
can also function as a reliable value store even in times of
economic downturn, just like gold itself. Nonetheless, overall
volatility levels of these two stablecoins are generally higher
than those of the two USD collateralized stablecoins (USDT
and USDC), which can be considered as the undisputed
winners with respect to stability during the financial crisis.

3) Market Capitalization: Market capitalization is also con-
sidered to provide additional insights into stablecoin perfor-
mance analysis. Figure 7 presents the market capitalization
of selected stablecoin samples from February to April 2020
(data collected from coingecko.com on 1st of May 2020).
Data is normalized by expressing the market capitalizations as
a percentage of the capitalization on February 1, 2020. Mar-
ket capitalization figures from between December 2019 and
January 2020 are intentionally excluded due to the migration
of an earlier version of DAI (now called SAI) to the current
version [20].
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This migration from SAI to DAI resulted in an increase of
the market capitalization of DAI from zero in mid November
to over $100 Million by the end of January, which does
not deliver a major influence on the analysis. The market
capitalization of other stablecoins are constant during this
period except for sUSD, which shows the same downward
trend as in February.

Market capitalization of both USDC and Tether increased by
more than 60% by the end of April compared to the beginning
of February. Both coins had relatively stable market capitaliza-
tions throughout February and March until the financial market
crash. At that point, USDC experienced a surge in market
capitalization of around 50% within one week. Tether followed
up only about three weeks later. However, it is suspected that
the unnatural looking kinks in the USDT market capitalization
plot are artefacts of uncontrolled reporting mechanisms and
that the USDT market capitalization plot in March and April
should look similar to the one of USDC.

The DAI market capitalization fell by roughly 30% in the
days during and following the financial market crash. This
is following the large amount of automatic DAI liquidations
mentioned earlier. The price drop and subsequent liquidations
came with an increase in trade volume, followed by network
congestion and collateral liquidations at near-zero prices. An
overall decrease in market capitalization was observed also in
sUSD.

A noticeable point is the fall of market capitalization on
March 18, 2020, from approximately 60% to just around 25%
relative to February 1, 2020. It is recalled that its price directly
influences the market capitalization of a stablecoin. Knowing
that on March 18, 2020, the sUSD price dropped from roughly
$1.0 to around $0.4, this serves as the logical explanation for
the short term decrease in sUSD market capitalization.

Lastly, DGX market capitalization was relatively constant
throughout the entire period. More precisely, the DGX mar-
ket capitalization fluctuated around ±5% in February and
increased by roughly 10% in April 2020. This corresponds
to the relative increase in the gold price during this period,
so the number of DGX coins in circulation was stable. Data
accessible at [3] shows that the PAXG market capitalization
followed a pattern similar to DGX during the same period.

C. Discussion

The most stable stablecoins in terms of volatility and price
stability were USDT and USDC. They also outperformed the
other stablecoins in terms of growth, both increasing their
market capitalization by more than 50% during the financial
crisis. So these two stablecoins enjoyed the most trust by
investors. This is in accordance with the view of [2] and
[8] that trust in a stablecoin system depends on how well
the stablecoin can maintain its peg. Of these two stablecoins,
USDC performed better than Tether, which showed a spike in
volatility. There is no obvious reason, why USDC maintained
its peg within 1% on all days and Tether did not. It would be
interesting to know, whether this still holds true, when intraday
prices (in particular daily lows and highs) are considered also.

Comparing Tether to DAI, both stablecoins show an in-
creased volatility during the market crash, with a rapproche-
ment to lower levels afterwards. Like Tether, DAI did not
crash. Thus, DAI was able to withstand the price crash that its
collateral suffered. This robustness is also one of the findings
in [12]. Indeed, instead of crashing, DAI rose and stayed a
few percent above its peg in the first weeks of the financial
crisis (cf. Figure 4), whereas Tether only shows fluctuations
around its peg. Thus, the design of Tether and DAI worked
similarly well for stabilizing SX rates, but not equally well for
accurately maintaining their peg.

The behavior of the DAI is in contrast to the behavior of
sUSD, which uses the same peg and stability mechanism.
On the one hand, sUSD suffered a major price crash shortly
after the financial market crash. On the other hand, sUSD
prices recovered within a week and the stablecoin was able to
maintain its peg in the weeks after the crash. Also, in contrast
to DAI, the market crash did not result in a permanent loss
of market capitalization for sUSD. In contrast to the USD-
pegged stablecoins, the two gold-backed stablecoins appeared
to be less affected by the market crash. They only showed
a moderately increasing volatility in SX rate log-returns that
could be attributed to an increased price volatility. Moreover,
when accounting for the price increase in gold, it is found
that the number of stablecoins in circulation was not affected
by the market crisis. A positive aspect is that they rose in
value during the market crisis. In contrast with their fiat-
collateralized counterparts their SX rate volatility was higher at
all times. The market capitalization of gold-backed stablecoins
did not increase significantly although the increase in the gold
price implies an increased demand for gold during that period.

Also, it is important to note that apart from sUSD, all of
the observed stablecoins were traded at prices at or above
their peg in the weeks following the financial market crash.
This shows a an increased demand for stablecoins after the
financial market crash and b that stablecoins are a valid option
for cryptocurrency investors looking to secure their holdings.
Lastly, due to the space limitation, an extended discussion of
this paper was published as technical report in [26].
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V. SUMMARY AND CONCLUSIONS

This paper analysed the stability of stablecoins based on
a distinction of different types of stablecoins and on an
overview of the stablecoin market landscape. A crucial step
was the introduction of SX rates enabling the measurement of
stablecoins’ price volatility independently of their pegs. These
measurement techniques and the understanding of stablecoin
design variants were used to asses the performance of six
stablecoins during the start of the 2020 financial crisis. Major
findings include that the market performance during this period
was individual and the respective reasons are due to different
stablecoin designs. All in all, the USD pegged off-chain col-
lateralized stablecoins in our sample performed best in terms
of stability and popularity. These two stablecoins enjoyed the
most trust by investors as their market capitalization each grew
by over 50% in the first weeks during and after the financial
market crash. At the time of analysis they were also the most
largely capitalized stablecoins.

After the financial market crash, DAI users have voted
on different measures to enhance stability of the stablecoin
[23]. For instance, to allow Tether and USD Coin as a
collateral for mining DAI [27]. Leveraged loans stablecoins
profit from more stable collaterals, such as other stablecoins,
in terms of stability. This vote could be considered a defeat
for DAI: if one already owns Tether or USD Coin, it is not
straightforwardly the reason one should use it to mine DAI.
However, it is an example of what could be a trend to use
multiple collaterals for a stablecoin instead of just one (both
Tether and DAI have introduced additional collaterals over the
time). The use of multiple collaterals helps to diversify risk
and it also offers larger possibilities to users, who prefer to
mine stablecoins, presumably at the cost of complicating the
stability mechanism.

The analysis of stablecoins during the COVID-19 pandemic
showed that the two largest capitalized and fiat collateralized
stablecoins provided liquidity and stability during the crash
of the cryptocurrency market in 2020. As a major finding in
this research, it is possible to state that on-chain stablecoins
displayed many flaws during the crisis, providing insight that
the on-chain collateral design will not win a larger market
share. Hence, there is a potential for future developments
following the approach of tokenized funds. In particular,
there is potential for implementations of government-backed
cryptocurrencies in the form of digital fiat money for large
economies. The US federal reserve has recently mentioned
researching this opportunity [28]. Should such a government-
backed digital fiat currency ever be launched, this will change
clearly the stablecoin market landscape.
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