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Abstract. This paper analyzes systemic vulnerabilities in stablecoins through a
comparative event study of the May 2022 TerraUSD (UST) collapse and the
March 2023 USDC-Silicon Valley Bank (SVB) de-pegging. Peg deviation, trad-
ing volume, and volatility measures are combined with DeFi total value locked
(TVL) and stablecoin market capitalization to assess market stress, while macro-
financial spillovers are evaluated using Treasury yields, the S&P 500, the VIX,
and the Secured Overnight Financing Rate (SOFR). Results show distinct risk
channels. UST exhibited extreme endogenous fragility, with peg deviation above
90% and a fourfold surge in volume, yet limited spillovers to traditional markets.
By contrast, USDC’s deviation remained under 4% and was quickly reversed,
but coincided with modest declines in Treasury yields and increased equity vol-
atility, highlighting custodial concentration risk. The study underscores that sta-
blecoin design strongly shapes systemic risk. Algorithmic models amplify reflex-
ive feedback loops, while fiat-backed models introduce counterparty and custody
vulnerabilities.
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1 Introduction

Stablecoins have quickly become the dominant settlement asset and collateral across
decentralized finance protocols including lending platforms, automated market makers
(AMMs), and derivatives exchanges. Transacting volumes in these protocols have been
supported by promises of price stability and par convertibility. However, episodes of
price instability. The most recent and prominent the collapse of UST in 2022 and the
USDC de-peg during the 2023 SVB crisis.

Recent papers summarize multiple channels contributing to these episodes of price
instability [1-5]. Stablecoins display run dynamics and "flights to safety' akin to money
market funds. Prices falls below $1 will trigger rapid redemptions. And funds flow to-
wards perceived safer U.S.-backed stablecoins [1]. The stability of the peg is highly
sensitive to the design of the redemption mechanism and primary market access. Pri-
mary market restrictions can significantly worsen secondary market outcomes. Public
disclosures can exacerbate redemption flows when collateral quality is uncertain. Neg-
ative signals are magnified in the stablecoin market, and negative signals trigger market
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panic [3]. The collapse of TerraUSD highlights the systemic vulnerabilities of the sta-
blecoin's design structure. Feedbacks and design frictions rendered the algorithmic sta-
tus quo a self-reinforcing death spiral [4]. The USDC—-SVB incident highlights concen-
tration risks in custodial arrangements and significant segmentation between primary
redemption venues and secondary trading platforms [5].

At the policy level, international regulators have recognized the pressing need to
address these risks. The Financial Stability Board publishes ten high-level recommen-
dations on the governance, redemption rights, reserve disclosure, and custody diversi-
fication of global stablecoin arrangements. Recommendations explicitly rule out the
use of algorithmic models for adequate stabilization mechanisms [6]. Forthcoming
work in the BIS Annual Economic Report addresses the monetary and regulatory policy
implications of stablecoin adoption. The reports emphasize prudential oversight and
operational resilience considerations [7].

In summary, research reveals that systemic risk in stablecoins arises through multi-
ple interdependent layers. At the reserve level, the composition and liquidity of backing
assets determines redemption capacity. At the market structure level, a two-tier system
of primary mint/redeem channels and secondary market trading drives price discovery
and segmentation. At the protocol level, stress transmission arises through AMM pool
imbalances, collateral liquidations, and oracle-driven feedbacks. Spillovers remain
quite limited to traditional financial markets.

This paper contributes to the literature by designing a multi-layered risk framework
to surface systemic vulnerabilities and transmission pathways. Event studies of UST
and USDC are combined with on-chain metrics and macro-financial data to quantify
peg deviations and protocol-level liquidity pressures while building on the literature
which has shown that arbitrage is concentrated at the protocol level and safe assets are
linked together [8, 9]. The aims are threefold: first, to trace how reserve shocks and
disclosure events stress price stability; second, to unpack how DeFi designs multiply
these pressures; and final, to place the dynamics in a regulatory context informed by
international guidance such as the high-level FSB recommendations [6], the monetary
and regulatory implications section of BIS Annual Economic Report [7], and recent
surveys of stablecoin development [10]. This paper aims to provide a holistic view of
the stablecoin risk dynamics and their decentralized market and financial stability im-
plications.

2 Background: DeFi and Stablecoin Integration

DeFi describes a collection of alternative financial markets, products, and systems that
function through crypto-assets and smart contract software developed on distributed
ledger or comparable technologies [6]. In this design, stablecoins act as the medium of
exchange and account, and as collateral, so their stability is a prerequisite for the health
of DeFi markets. Protocols like Aave, MakerDAO, and Compound accept collateral
and enable borrowing and lending in stablecoins like USDC, USDT, and DAI; simi-
larly, decentralized exchanges like Uniswap and Curve rely on liquidity provided across
stablecoin pairs like USDC/USDT and USDC/DAL.
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Market data reveals that stablecoins make up a large share of the value locked across
all DeFi protocols [10], highlighting the sector’s dependence on the stability of these
assets. This concentration leaves DeFi protocols vulnerable if the stability of any un-
derlying collateral is threatened: when the price of a stablecoin deviates from its peg,
the borrowing costs and liquidation prices for lending protocols like Aave, MakerDAO,
and Compound can shift suddenly, forcing liquidations and causing prices to spike or
collapse. The collapse of TerraUSD in 2022 highlights how the protocol’s algorithmic
design and dependence on high-yield incentives offered by Anchor amplified outflows
[4]. Meanwhile, the collapse of TerraUSD during the Silicon Valley Bank crisis showed
how custodial concentration risk plays out in practice and rapidly impacts DeFi liquid-
ity through stablecoins like USDC [5].

The instability of stablecoins also has implications beyond DeFi. Empirical evidence
shows that inflows and outflows into major stablecoins can compress and push short-
term Treasury yields. Inflows compress yields modestly, while outflows have a stronger
upward pressure [9]. Meanwhile, research has shown that fiat-backed stablecoins rely
on highly concentrated networks of arbitrage (for example, USDT redemptions are
dominated by a small number of agents), creating a tradeoff between efficient arbitrage
and secondary-market stability, and increasing vulnerability to coordinated runs [8].

These observations address regulatory concerns around these risks. The FSB has
highlighted governance, redemption rights, reserve transparency, and custody diversi-
fication as critical safeguards [6]. The BIS has additionally noted that systemic payment
systems using stablecoins require prudential oversight and operational resilience [7].
Overall, these observations highlight that stablecoins have two dimensions of risk. The
first is contagion within DeFi, which is driven by smart contract rules and collaterali-
zation dynamics. The second is potential contagion to traditional markets if stablecoin
reserves or redemption mechanisms are embedded in regulated financial institutions.
This second role is critical to understanding the systemic importance of stablecoins.

3 Methodology

3.1 Data Sources

This research is conducted with publicly available historical data from public sources.
UST daily price data is collected from CoinGecko during and around the May 2022
UST collapse and the March 2023 USDC — SVB de-peg. Protocol level data (TVL and
collateral composition) is collected from public dashboards (Defillama, Makerdao etc).
Macroeconomic variables include the 10-year U.S. Treasury yield, the Secured Over-
night Financing Rate (SOFR), the CBOE Volatility Index (VIX), and the S&P 500 eq-
uity index. These indicators provide context on traditional financial market conditions
during episodes of stablecoin stress.

Table 1 summarizes the full set of data requirements, including type, source, fre-
quency, and research purpose. Event windows are centered on each crisis date, span-
ning 14 days before and after the main shock, to capture pre- and post-event dynamics.
All data are denominated in U.S. dollars and synchronized to UTC.
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Table 1. Data Requirements Summary
Data Type Example Source Frequency Purpose
Calculate peg devi-
. . CoinGecko (histori- . ation; compare
Stablecoin Prices UST, USDC Daily X i
cal data download) price behavior
around crises
. Assess systemic
DeFi Protocol . .
. TVL DefiLlama Daily concentration and
Metrics L
DeFi reliance.
Measure potential
. 10-year U.S. Treasury . .
Treasury Yields . FRED Daily spillover effects to
yield (DGS10)
bond market
SOFR (Overnight Secured Overnight Fi- . Gauge  short-term
. FRED Daily . -
Rate) nancing Rate funding conditions
Capture changes in
VIXCLS (CBOE Vol- . . .
VIX Index . FRED Daily market risk senti-
atility Index)
ment
Assess stock market
Equity Market S&P 500 (*"GSPC) FRED Daily response during sta-
blecoin stress
May 2022 (UST col-
News reports, regu- . Anchor event study
Event Dates lapse), March 2023 Single dates

(USDC-SVB de-peg)

latory publications

windows

3.2

Variable Construction

Peg deviation (PegDev; ;) measures the daily percentage difference between a stable-
coin’s market price and its nominal $1 peg:

PegDev;, = 100 X (P;; — 1) )

where P;, is the daily closing price of stablecoin i on day t. This metric captures
investor confidence and redemption pressure during episodes of market stress.
To assess price volatility, the standard deviation of peg deviation is calculated within
each event window:

- 2
Volatility; = \/ﬁ YL (PegDev;, — PegDev,) )
where N is the number of observations in the 28-day window, and PegDev; is the
mean peg deviation for stablecoin i.
Trading activity is measured using a volume spike ratio (VSR), defined as the ratio
of event-day trading volume to the mean volume over the preceding 14 days:
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Volume;t,

to = Tyto-1
Ta%t=to-14

VSR; 3)

Volume;

where t, is the crisis date.

Market-level liquidity conditions are proxied by aggregate TVL in DeFi and the
overall market capitalization of stablecoins, sourced from DeFiLlama. Macro-financial
indicators include daily changes in the 10-year U.S. Treasury yield (DGS10), the Se-
cured Overnight Financing Rate (SOFR), the CBOE Volatility Index (VIX), and the
S&P 500 equity index.

3.3  Research Design

A descriptive event study framework evaluates stablecoin stress dynamics, focusing on
two major incidents: the TerraUSD collapse in May 2022 and the USDC de-pegging
during the March 2023 Silicon Valley Bank crisis. Each event window spans 28 days
(14 days before and after the shock), allowing pre- and post-crisis dynamics to be com-
pared.

Differences in market indicators before and after each event are formally tested using

Welch’s two-sample t-test:
== “
ni nz

where Xx;, X, are sample means (e.g., peg deviation or volatility) for the pre- and
post-event periods, s? ,s2 are sample variances, and n, n, are sample sizes. Given the
short event windows and the non-Gaussian, heavy-tailed features of crypto time series,
these results should be interpreted with caution.

4 Results

4.1 Overview

This section analyzes two major episodes of stablecoin instability: the TerraUSD (UST)
collapse in May 2022 and the USDC de-pegging associated with the Silicon Valley
Bank crisis in March 2023. Figures 1 and 2 display peg deviation trajectories over a 28-
day event window, while Table 2 summarizes key descriptive statistics, including mean
peg deviation, volatility, trading volume spikes, and changes in DeFi TVL. Statistical
comparisons using Welch’s t-tests (Equation 4) evaluate differences between pre- and
post-event periods.

4.2  TerraUSD Collapse: Algorithmic Stablecoin Fragility

Figure 1 shows daily UST peg deviations over the 28-day window surrounding the May
2022 collapse. It broke on 9 May, due to redemption pressure, as a self-reinforcing
death spiral set in. The peg’s stability collapsed almost immediately: the average
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deviation of the peg increased from a mere 0.16% over the two weeks leading up to the
event to 68.6% over the two weeks following. Volatility increased from 0.13% before
the event to 33.9% after (see Table 2 for a complementary volume-based analysis).
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Fig. 1. Peg deviation of TerraUSD during its May 2022 collapse.

Table 2. Peg deviation and volume statistics around the May 2022 UST collapse (*** p<0.01;
VSR = Volume Spike Ratio; PegDev = Peg Deviation; B = Billion)

Indicator Value
Mean PegDev (pre) 0.1632%
Mean PegDev (post) 68.5650%
A PegDev 68.4018%
Volatility StdDev (pre) 0.1288%
Volatility StdDev (post) 33.8974%
Max |PegDev| within window 94.3007%
Event-day Volume 3.51B
Pre-14-day Avg Volume 0.88B
VSR 3.9785
t-test p-value (Welch, two-tailed) 4.12e-08 ***

Table 2 appears to complement these results by reporting what appears to represent
a maximum deviation of 94.3% and a VSR of 3.98, what seems to generally indicate
that event-day trading volume was approximately four times the 14-day pre-event av-
erage. What also appears significant in this context, given the complexity of these the-
oretical relationships, Welch’s t-test seems to lend support to what may represent that
the shift in peg stability before and after the event tends to be substantially significant
(p <0.001). Protocol-level data further document how UST’s collapse triggered a sharp
contraction in DeFi liquidity: aggregate TVL fell from $144.8B on April 25, 2022, to
$79.9B by May 23, a decline of $64.9B (—44.8%). Stablecoin market capitalization also
decreased from $187.6B to $159.1B (—15.2%) over the same period. Liquidity rapidly
exited Anchor and Curve pools, amplifying imbalances across lending and automated
market-making protocols.

These findings illustrate the structural fragility of algorithmic stablecoins. UST’s
reflexive mint—burn design, which linked UST to the governance token LUNA, gener-
ated destabilizing feedback loops once confidence eroded. Unlike fiat-backed stable-
coins, which rely on external custodial reserves, UST’s stability mechanism was
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entirely endogenous and collapsed under stress. Importantly, while U.S. equities fell by
about 5% during the event window (Table 3), broader spillovers to traditional markets
were limited: Treasury yields and the VIX showed no significant shifts, and the SOFR
increase, though statistically large in percentage terms, reflected temporary funding-
market frictions rather than sustained dislocation. Overall, the evidence indicates that
the episode’s systemic impact was concentrated within the DeFi ecosystem, with only
modest transmission to traditional financial markets.

Table 3. Macroeconomic and Market Event-Window Statistics around the May 2022 UST Col-
lapse (*** p < 0.01; ns = not significant)

Variable  Pre-event Post-event Mean A% Volatility Volatility Welch’s t-test
Mean Pre Post p-value
S&P500 4178.8 3968.7 -5.03% 90.76 61.36 6.55E-06
*kk
VIX 30.79 29.80 -3.22% 2.82 2.24 0.387
(ns)
10Y 2.93% 2.89% -1.43% 0.114 0.065 0.322
Treasury (ns)
(DGS10)
SOFR 0.42% 0.79% +87.21% 0.233 0.0079 8.56E-05

R

4.3 USDC-SVB De-Peg: Custodial Concentration Risk

Figure 2 shows USDC’s peg deviation during March 2023, when Circle disclosed that
$3.3 billion of its reserves were trapped in Silicon Valley Bank (SVB). The event oc-
curred on March 10, when exposure to Silicon Valley Bank reserves caused USDC to
lose its $1 peg. Peg deviation briefly spiked above 3% before stabilizing, reflecting
custodial concentration risk. The stablecoin fell to a low of $0.87 on March 11, before
recovering as U.S. authorities announced emergency measures to backstop deposits
(see Table 4 for complementary volume-based evidence).
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Fig. 2. Peg deviation of USD Coin (USDC) during the March 2023 de-peg episode.
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Table 4. Peg deviation and volume statistics around the March 2023 USDC-SVB de-peg

Indicator Value
Mean PegDev (pre) 0.0594%
Mean PegDev (post) 0.5532%
A PegDev 0.4938%
Volatility StdDev (pre) 0.0344%
Volatility StdDev (post) 0.8223%
Max |PegDev| within window 3.4422%
Event-day Volume 3.70B
Pre-14-day Avg Volume 3.49B
VSR 1.06
t-test p-value (Welch, two-tailed) 0.0034 **

(Note: ** p<0.05; VSR = Volume Spike Ratio; PegDev = Peg Deviation; B = Billion)

Table 4 reports a sharp rise in volatility, with the standard deviation of peg deviation
increasing from 0.034% pre-event to 0.822% post-event. The maximum peg deviation
within the event window reached 3.44%, while the VSR was 1.06, indicating elevated
but contained redemption activity. At the market level, DeFi TVL declined from $49.3
billion to $48.2 billion (—2.2%), while the aggregate stablecoin market capitalization
fell from $135.0 billion to $132.9 billion (—1.6%) over the same window, suggesting
moderate outflows and liquidity contraction.

Table 5. Macroeconomic and Market Event-Window Statistics around the March 2023 USDC-
SVB de-peg (*** p < 0.01; ns = not significant)

Variable = Pre-event  Post-event A% Volatility Pre ~ Volatility Post ~ Welch’s t-
Mean Mean test p-value
—0.95% 52.48 41.80 0.0848
S&P500 3973.41 3935.50
(ns)
+15.01% 1.89 1.84 0.0012
VIX 20.61 23.70
kkok
10Y —11.44% 0.094 0.051 9.06E-10
Treasury 3.946% 3.495% HokK
(DGS10)
+1.21% 0.000 0.103 0.0927
SOFR 4.55% 4.61% (ns)
ns

Unlike TerraUSD’s collapse, which stemmed from endogenous algorithmic fragil-
ity, the USDC de-peg reflected custodial concentration risk arising from Circle’s expo-
sure of $3.3 billion in reserves to Silicon Valley Bank (SVB). As reported in Table 5,
the episode coincided with a 15% spike in the VIX (p < 0.01) and an 11% decline in
10-year Treasury yields (p <0.01), consistent with heightened risk aversion and a flight
to safety during the concurrent U.S. banking crisis. In contrast, the S&P 500 fell only
modestly (—0.95%, not significant) and SOFR exhibited a small, insignificant uptick
(+1.2%), suggesting that equity and short-term funding markets remained relatively in-
sulated. These patterns indicate that while the de-peg was short-lived, fiat-backed
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stablecoin instability can amplify macro-financial stress when reserve assets are con-
centrated in vulnerable institutions.

4.4  Comparative Insights and Spillover Assessment

Table 6. Comparative Peg Deviation and Volume Statistics: TerraUSD May 2022 vs. USDC
March 2023 (*** p<0.01; ** p<0.05; VSR = Volume Spike Ratio; PegDev = Peg Deviation ; B

= Billion)
Indicator UST (May 2022) USDC (Mar 2023)
Mean PegDev (pre, %) 0.1632% 0.0594%
Mean PegDev (post, %) 68.5650% 0.5532%
A PegDev (post — pre, pp) 68.4018% 0.4938%
Volatility StdDev (pre, % pts) 0.1288% 0.0344%
Volatility StdDev (post, % pts) 33.8974% 0.8223%
Max |[PegDev| within window 94.3007% 3.4422%
(o)
Event-day Volume 3.51B 3.70B
Pre-14-day Avg Volume 0.88B 3.49B
VSR 3.9785 1.06
t-test p-value (Welch, two-tailed) 4.12e-08 *** 0.0034 **

Table 6 compares key stability and trading metrics across the two events. TerraUSD’s
collapse was marked by extreme peg deviation (94.3%), high volatility, and a nearly
fourfold surge in trading volume, underscoring endogenous fragility and reflexive con-
tagion within DeFi protocols. In contrast, during the USDC event, observe little peg
deviation (3.44%) and a modest rise in trading volume (VSR = 1.06), but a custodial
link to the U.S. banking sector reveals stress transmission to broader financial markets.
Thus, the results reveal design-sensitive vulnerabilities: Algorithmic models exhibit
amplified internal feedbacks, and fiat-backed models introduce external counterparty
risks that can stress traditional finance.

5 Discussion

The analysis of the UST and USDC illustrates the multi-layered nature of stablecoin
risk. TerraUSD’s collapse highlighted the structural fragility of algorithmic models,
where reflexive mint-burn dynamics caused severe instability. Empirically, UST’s peg
deviation peaked at 94.3%, with volatility rising from 0.13% to 33.9% and a Volume
Spike Ratio (VSR) of 3.98, showing event-day trading nearly quadrupled the pre-event
average (Table 2). Despite this extreme dislocation, UST’s impact was largely confined
within DeFi, with no significant changes in Treasury yields or SOFR (Table 3).

By contrast, the March 2023 USDC-SVB episode underscored vulnerabilities in
fiat-backed stablecoins linked to custodial concentration. The maximum peg deviation
was limited to 3.44%, with volatility increasing from 0.03% to 0.82% and a modest
VSR of 1.06 (Table 4), indicating contained redemption stress. Yet macro indicators
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showed measurable spillovers: the VIX rose by 15.0% (p<0.01) and 10Y Treasury
yields declined by 11.4% (p<0.01) (Table 5), consistent with a broader risk-off shift
during the U.S. banking crisis.

These results highlight design-dependent vulnerabilities. Algorithmic stablecoins
are prone to endogenous spirals that propagate rapidly across DeFi, as seen in Anchor
and Curve liquidity exits. Fiat-backed models, while more stable under normal condi-
tions, introduce exogenous risks when reserves are concentrated in single institutions,
potentially linking DeFi stress to traditional markets.

In total, DeFi protocols were amplifiers: protocols such as AMMs, lending plat-
forms, and liquid staking derivatives transmitted shocks to the system through collateral
liquidations and liquidity imbalances. TerraUSD collapse appears to have stayed con-
tained within traditional finance. The USDC de-peg suggests that cross-market linkages
are possible, reinforcing results from the FSB and BoE — reserve transparency, diversi-
fied custody, and redemption mechanisms are critical for systemic stability.

6 Conclusion

Stablecoins are vital DeFi infrastructure, providing a settlement layer, unit of account,
and primary collateral across protocols. Their stability supports liquidity and function-
ality, but recent crises expose model-specific risks. The UST collapse revealed that al-
gorithmic designs exhibit endogenous reflexivity and feedback spirals, while the
USDC-SVB de-pegging exposed exogenous custodial and concentration risks in fiat-
backed models.

Event study results show that, so far, systemic consequences from crises are con-
tained within the crypto system. Although UST’s extreme peg break and volume surges
generated no apparent macro spillovers, UST’s collapse triggered large movements in
Treasury yields and the VIX during the brief USDC de-peg. These results suggest sta-
blecoin reserves embedded in the banking system may have cross-market channels.
Because DeFi is highly reliant on stablecoins as collateral and liquidity anchors, stable-
coin peg instability remains a significant systemic risk.

This paper extends the work by building a multi-layered risk framework that con-
nects reserve quality, market segmentation, and protocol-level amplification to system
outcomes. The double role of stablecoins—sustaining core DeFi infrastructure and tra-
ditional finance—motivates custody diversification, reserve reporting transparency,
and safe redemption mechanisms. Future research should incorporate higher-frequency
on-chain metrics, examine the impact of real-world asset (RWA) tokenization, and as-
sess risks from growing cross-chain interoperability. As DeFi and traditional finance
converge, stablecoin resilience will remain a central determinant of market stability.
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