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Key Takeaways 

• Evidence since 2020 suggests that tail risk is no longer episodic 

but embedded in market structure, driven by the return of positive 

stock–bond correlation, fragility in sovereign bond markets, and 

rising volatility persistence. 

• Standard tools (covariance, volatility indices, concentration 

measures) provide valuable descriptive insight but lack predictive 

power in environments characterized by regime shifts and fat-

tailed distributions. 

• Portfolio resilience increasingly requires liquidity optionality, the 

integration of both discretionary and quantitative risk 

management, and governance structures that explicitly account 

for uncertainty and non-stationarity. 

 

Executive Summary 

Institutional investors face a regime shift. The historical 

pillars of portfolio construction—negative stock–bond 

correlation, stable liquidity, and the assumption that 

extreme losses are rare—have eroded. Since 2020, 

markets have experienced more frequent and severe 

tail events, defined as losses exceeding three or more 

standard deviations from the mean. These events are 

no longer exceptional outliers but recurring features of 

the investment landscape. 

This paper argues that tail risk has become structural 

rather than episodic. Three forces underpin this 

transformation. First, the current inflationary regime 

has restored positive correlation between equities and 

bonds, undermining the primary source of 

diversification that underpinned institutional portfolios 

for the past two decades. Second, a shift into private, 

illiquid assets has reduced investors’ ability to adapt 
when volatility strikes. Third, liquidity in liquid markets, 
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including U.S. Treasuries, has deteriorated due to a pro-

cyclical regulatory framework that was introduced in 

response to the 2008 Global Financial Crisis, creating 

fragility at the very core of the financial system. 

This new market paradigm distinguishes itself sharply 

from the years of financial repression during 

quantitative easing by central banks in all major 

economic blocks following the Global Financial Crisis. 

Traditional risk measures such as covariance structures, 

volatility indices, and concentration metrics offer 

valuable descriptive power but limited predictive 

foresight. At the same time, elevated volatility regimes 

create asymmetric opportunities, where portfolio 

convexity can transform systemic instability into 

sources of return. 

The implication is that portfolios cannot simply be 

calibrated to statically withstand occasional tail events, 

as such approaches would likely fail to meet expected 

return thresholds. This is especially relevant for hedge 

funds running levered portfolios reliant on assumed 

relationships between asset classes and securities. 

Instead, portfolios should be structured to absorb more 

frequent shocks through adaptive design—embedding 

liquidity as optionality, integrating risk management at 

the portfolio level, position level, and signal level (for 

quantitative strategies), and balancing quantitative 

processes with tactical discretionary overlays. Aligning 

governance with regime uncertainty, seeking convex 

payoffs, and maintaining flexibility can position hedge 

funds for resilience in an environment where tail risks 

persist.  

 

1. Erosion of Traditional Portfolio Foundations  

1.1 Historical Reliance on Diversification 

For much of the last two decades, institutional portfolio 

construction relied on the principle that equities and 

government bonds provided diversification. This 

reliance was grounded in the observation that, in 

deflationary or growth-driven shocks, equities sold off 

while government bonds rallied. From 2000 to 2021, 

the correlation between U.S. equities and 10-year 

Treasury yields averaged approximately –0.3, providing 

a structural hedge to the canonical 60/40 portfolio. 

This relationship was consistent with both the 

predictions of modern portfolio theory and the 

experience of allocators. Markowitz’s mean–variance 

framework assumed that covariance among assets 

could be measured and exploited to minimize volatility 

for a given expected return. Merton’s intertemporal 
capital asset pricing model extended this insight to 

dynamic settings, emphasizing hedging demand 

against changes in investment opportunity sets. 

However, the notion of diversification as a ‘free lunch’ 
is difficult to sustain in dynamic markets, where shifting 

correlations undermine its persistence. Stock–bond 

correlation is not constant but regime dependent. 

Recent work shows that inflation uncertainty is the 

strongest predictor of shifts in stock–bond correlation.¹ 

In inflationary episodes, both asset classes tend to fall 

simultaneously, reflecting the repricing of discount 

rates. Conversely, in disinflationary or deflationary 

regimes, bonds often hedge equities effectively, as 

experienced in the years until the inflation shock of 

2022.  

50 year stock/bond correlation 
3 year rolling correlation of S&P 500 to U.S. 10yr Treasuries 

 

       Source: Robert Shiller; Chart by Graham Capital Management 
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1.2 Loss Asymmetry as a Structural Weakness 

The fragility of diversification matters because of the 

mathematical asymmetry of drawdowns. A 50% 

portfolio loss requires a subsequent 100% gain to 

recover. This asymmetry underscores why tail risks 

dominate long-term compounding of returns. Taleb’s 
work on fat tails emphasized precisely this point: in 

distributions characterized by kurtosis and skew, the 

contribution of extreme events to cumulative returns is 

disproportionate.² 

Asymmetry of Losses 

 

Chart by Graham Capital Management 

Financial history corroborates this insight. For investors, 

the 2007-09 Global Financial Crisis compressed a 57% 

equity loss over 17 months that took more than four 

years to recover, while the 2020 COVID-19 shock 

erased 34% of equity in just over a month, 

demonstrating that portfolio losses can materialize 

with far greater speed than recoveries. True ‘hedge’ 
funds tend to produce only small monthly gains. 

Therefore, the destruction of the asset base by a 

sudden, large loss will take a long time to recover. 

Allocators hold hedge funds with the expectation of 

providing diversification. Hedge fund losses during 

market tail events stand in diametral opposition to that 

expectation.  

Another consideration for hedge fund investors is that 

a tail loss reveals the ‘negative gamma’ of the hedge 
fund business model. A manager may simply throw in 

the towel after a large loss, thereby eliminating the 

created loss carry forward in hope of restarting a new 

business later on but forcing their investors to reset the 

high-water mark by rolling the remaining assets into a 

new third party fund.  

1.3 Structural Shifts in Liquidity and Asset Allocation 

At the same time that two decades of easy 

diversification have passed, the structure of 

institutional portfolios has evolved. Allocators have 

shifted heavily into private markets—private equity, 

private credit, infrastructure, and real assets. According 

to Preqin, global private equity assets under 

management exceeded $6 trillion by 2024, a threefold 

increase since 2010.3 While these allocations may offer 

illiquidity premia, they reduce portfolio flexibility. 

Today the existence of an illiquidity premia is debatable 

in areas that have seen large inflows, yet the lack of 

mark-to-market may come with significant institutional 

governance advantages that justify investing in illiquid 

assets, even if they trade at a premium to liquid 

markets. By dampening short-term volatility and 

reducing the frequency of observable drawdowns, 

illiquid assets can facilitate longer investment horizons, 

mitigate pro-cyclical decision-making, and align with 

institutional mandates that prioritize stability over 

mark-to-market precision. 

Public markets, once presumed to provide continuous 

liquidity, have themselves exhibited fragility. The March 

2020 Treasury market freeze demonstrated that even 

the world’s benchmark safe asset could seize under 
stress.4 Bid–ask spreads widened sharply, depth 

evaporated, and central bank intervention became 

necessary to restore functioning. Subsequent episodes, 

including the U.K. gilt crisis of 2022 and the tariff-

induced volatility in April 2025, further highlight that 

liquidity is no longer assured even in core sovereign 

markets. Once that happens, many other markets are 

impacted as government bonds are the bedrock of 

valuation techniques. 
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Treasury Market Liquidity 

 
Source: NewYorkFed.org; Adrian, Fleming & Vogt Treasury Market 

Liquidity Index5  

 

2. Tail Risk Dynamics in Contemporary Markets 

2.1 Historical Drawdowns and Lessons 

History demonstrates that material drawdowns are an 

enduring feature of financial markets. From the 1973–
74 oil shock to the 1987 equity crash, and from the 

bursting of the dot-com bubble to the Global Financial 

Crisis, investors have repeatedly endured losses 

exceeding 20% in benchmark indices. These events 

were not merely statistical anomalies; they were regime 

shifts that revealed vulnerabilities in the prevailing 

market structure. 

The Global Financial Crisis of 2007–09 highlighted the 

dangers of leverage and interconnectedness. When 

mortgage-backed securities and their derivatives 

collapsed, contagion spread rapidly across the banking 

system. Correlations between equities, credit, and real 

estate surged toward one, eliminating diversification 

benefits. Similarly, the shocks of March 2020 and April 

2025 exposed a different fragility: the collapse of 

market liquidity in U.S. Treasuries, historically 

considered the safest and most liquid asset class.6 

These episodes illustrate two points. First, drawdowns 

often result from structural fragilities—excessive 

leverage, liquidity dependence, or policy missteps—
rather than random shocks. Second, the depth and 

speed of losses have accelerated over time. What took 

years in the 1970s now unfolds in weeks or even days, 

reflecting the velocity of modern financial markets. 

2.2 Fat Tails and Volatility Clustering 

Empirical finance has long recognized that asset returns 

deviate from normal distributions. Mandelbrot’s early 
research revealed heavy tails in commodity prices, 

while Engle’s ARCH and Bollerslev’s GARCH models 
formalized volatility clustering. Recent extensions, such 

as affine GARCH processes with heavy tails7, confirm 

that financial returns exhibit both excess kurtosis and 

time-varying dependence structures. 

The practical implication is that extreme events occur 

far more frequently than Gaussian assumptions predict. 

For a normally distributed series, a five-standard 

deviation move should be virtually impossible; yet 

markets have experienced multiple such moves within 

the past two decades. For example, in March 2020, the 

S&P 500 fell 12% in a single day—an event more than 

twelve standard deviations from the mean under 

normality (using a long-time daily volatility estimate). 

Volatility clustering further compounds risk. Periods of 

calm are punctuated by episodes of extreme 

turbulence, during which the probability of further 

large moves increases. This conditional dependence 

undermines risk models that assume independent and 

identically distributed returns. For hedge fund 

managers, the consequence is clear: risk cannot be 

measured by variance alone; it also must account for 

dynamic and nonlinear tail behavior. 

2.3 Post-COVID Structural Shifts 

Since the pandemic we have seen a structural break in 

the behavior of risk. Balanced portfolios have 

experienced higher downside volatility since 2020. 

Equity volatility, measured by the VIX, has shown more 

upside breakouts: nearly half of post-COVID trading 

days exceeded its long-term mean, compared to just 

over one-third before.  
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Equity Volatility (VIX) 

 

Data source: CME; Chart by Graham Capital Management; Blue and red 

areas highlighted represent periods of time when the VIX index exceeded 

the index’s long-term historical average of 20 based on daily index levels 

from January 1990 through July 2025.   

Bond volatility, captured by the MOVE index, has shown 

similar increases. 

Bond Volatility (MOVE) 

 

Data source: Bloomberg; Chart by Graham Capital Management; Blue 

and red areas highlighted represent periods of time when the MOVE 

index exceeded the index’s long-term historical average of 93 based on 

daily index levels from January 1990 through July 2025.   

Cross-asset volatility spikes have also multiplied. The 

OFR Financial Stress Index recorded nine systemic 

spikes in the five years following 2020, compared with 

only four in the prior two decades. Moreover, intraday 

volatility has risen: the number of markets registering 

daily ranges greater than two standard deviations has 

increased significantly. 

Cross-Asset Volatility (OFR Volatility Index) 

 
Data source: OFR Financial Stress Index (Volatility Category); Chart by 

Graham Capital Management; Volatility spikes measured as cross-asset 

volatility in exceedance of 2.0, based on measures of implied and realized 

volatility from equity, credit, currency, and commodity markets. Includes: 

VIX, V2X, brent crude oil futures 22 day vol, implied vol on 6mo EUR/USD 

and USD/JPY options, JPM EM Vol index, Euro swaptions vol estimates, 

ML US swaptions vol, and Nikkei vol, as calculated by OFR. 

Together, this data suggests that the distribution of 

returns has shifted structurally. Tail risk is not a 

transient artifact of crisis but a more frequent feature 

of the post-COVID environment. Investors must 

therefore recalibrate expectations around the 

probability of extreme outcomes—they are 

increasingly the norm. This reflects deeper 

macroeconomic and structural forces, including 

persistent inflation uncertainty, policy interventions, 

and liquidity fragility, that have altered the underlying 

dynamics of asset price behavior. 

 

3. Lack of Reliable Predictors 

3.1 Covariance Shock and Correlation Convergence 

One of the most visible signatures of an unfolding crisis 

is the collapse of covariance structures. If we take the 

COVID crisis as an example, safe-haven assets, 

including Treasuries and gold, lost their hedging 
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function as correlations across equities, bonds, and 

commodities converged toward one. Prior to March 

2020, average pairwise 30-day correlation of global 

stocks and bonds was -0.4. Within weeks, it surged to 

0.2. 

Such covariance collapse is consistent with theories of 

systemic risk. Adrian and Shin’s model of liquidity 
spirals shows how shocks can force leveraged investors 

to sell simultaneously, driving asset prices down 

together.8 The outcome is contagion: even assets with 

historically low correlations move in tandem. While 

covariance collapse is diagnostic of crisis, it offers no 

predictive lead time. 

3.2 Early Warning Indicators 

Numerous indicators have been proposed to anticipate 

crises. Implied volatility indices such as VIX or MOVE 

indices provide real-time signals of rising risk. 

Concentration measures, such as Reverse HHI, track the 

effective number of independent bets in portfolios. Tail 

dependence metrics attempt to measure the 

correlation of losses in the far left tail. 

Each tool has strengths but also limitations. Volatility 

indices are reactive rather than predictive, spiking once 

stress is underway rather than reliably predicting its 

onset. Concentration metrics reveal fragility but not 

timing. Tail dependence measures are data-intensive 

and noisy. Recent work by Ke and Yin9, combining 

quantile regression with autoregressive conditional 

value-at-risk, suggests that machine learning can 

improve predictive accuracy. Yet even these models 

struggle during structural breaks, when relationships 

shift abruptly. 

The central problem is that crises often coincide with 

regime shifts. Inflation shocks, geopolitical events, or 

policy changes alter the underlying distribution of 

returns. Models calibrated to historical data fail when 

the regime changes. The 2022 inflation shock, coupled 

with the Russia–Ukraine conflict, is illustrative: 

correlations flipped, volatility spiked, and historical 

relationships offered little guidance. 

Thus, while early warning indicators are valuable for 

monitoring systemic risk, they cannot provide precise 

forecasts. Investors must assume that crises are 

endemic features of modern markets rather than 

anomalies to be timed.  

 

4. Adaptive Risk Management Frameworks 

4.1 From Prediction to Adaptation 

Given the limitations of forecasting, risk management 

must emphasize adaptation. Traditional frameworks 

focus on variance minimization and long-term strategic 

allocations. Adaptive frameworks prioritize resilience, 

liquidity, and tactical flexibility. The aim is not to 

eliminate risk but to ensure survival and optionality in 

the face of uncertainty. 

Adaptive frameworks require combining quantitative 

and discretionary approaches. Quantitative models 

excel at systematic stress testing and real-time 

monitoring of volatility and correlations. Discretionary 

judgment provides contextual interpretation, policy 

awareness, and rapid tactical decision-making. 

Together, they form a holistic approach that ideally 

embeds risk management at the portfolio and signal 

level. 

Quantitative investment strategies can incorporate 

these changes into their alpha production at both the 

top down and bottom up level. Allowing portfolio risk 

to fluctuate by dynamically managing leverage 

depending on alpha strength and risk considerations 

has the potential to reduce drawdowns and improve 

return consistency despite more frequent tail events in 

markets. Market and signal risk measures can emulate 

the behavior of discretionary portfolio managers 

operating under a stop-loss framework. Profit taking 

methods have the potential to avoid being exposed to 

a late cycle market paradigm shift with full risk in 

overextended markets. Both allow a quicker response 

to subsequent price reversals.  

This shift mirrors a broader intellectual transition. 

Where modern portfolio theory emphasized 
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optimization under known distributions, adaptive risk 

management acknowledges Knightian uncertainty: the 

distribution itself is unstable. Portfolios must therefore 

be designed to perform acceptably across a range of 

plausible regimes, rather than optimally in any single 

one. Depending on real time information, the risk 

management team must evaluate and decide which risk 

measurement methods should be utilized to form a 

coherent risk view and derive sound decisions from it. 

As such, the role of risk management in alpha 

generation increases. Hedge funds should take this into 

account when thinking about resource allocation and 

processes. Experienced risk managers that don’t rely 
solely on academic concepts but can also make 

qualitative risk management decisions will add 

increasingly more value. Similarly, a well-oiled risk 

process should exist to create muscle memory. This 

allows the hedge fund manager to focus on the tasks 

at hand: managing exposures and positions when 

markets are volatile, rather than wasting resources to 

set up a process under duress.  

4.2 Liquidity as Embedded Optionality 

Liquidity should be reframed not as a cost but as a form 

of embedded optionality. Investors who maintain 

liquidity can reallocate during crises, capturing 

opportunities. Those who sacrifice liquidity for 

incremental yield lose flexibility precisely when it is 

most valuable – or needed to survive. 

Pastor and Stambaugh’s work on illiquidity risk premia7 

demonstrated that illiquid assets can command excess 

returns in equilibrium. But these premia come with 

downsides: during March 2020, leveraged investors 

reliant on short-term funding faced margin calls and 

were forced to liquidate, accelerating price declines. In 

September 2022, U.K. pension funds engaged in 

liability-driven investment (LDI) strategies faced 

collateral calls on gilt derivatives, sparking a systemic 

crisis. In both cases, liquidity optionality - or its absence 

- was decisive. Further, the increased allocations to 

private markets have or eventually will eliminate the 

illiquidity premia. Most important is that different 

investments remain in their assigned liquidity bucket. If 

asset owners allocate to liquid alternatives, they will rely 

on the assumed liquidity of this investment and may 

need to monetize it to support urgent liquidity needs 

in other parts of their portfolio. The worst outcome 

would be if style drift or carelessness resulted in 

perceived liquid investments adding to the illiquidity 

problem.   

 

5. Implications for Theory and Practice 

The recognition that tail risk is now a persistent feature 

of modern markets carries both theoretical and 

practical implications. For researchers, it challenges 

models that assume stationarity, normality, and reliable 

diversification, inviting new approaches that 

incorporate non-linear dynamics, liquidity fragility, and 

regime dependence. For practitioners, it underscores 

the need to move beyond static optimization toward 

adaptive frameworks that treat liquidity as optionality, 

embed risk management at multiple levels, and align 

governance with uncertainty. This places a premium on 

flexible strategies, such as those employed by 

discretionary macro portfolio managers, that can 

rapidly reposition in response to shifting regimes. 

Ultimately, the erosion of traditional portfolio 

foundations does not mean that resilience is 

unattainable; rather, it demands a reorientation of both 

theory and practice. If investors accept that crises are 

not anomalies but structural features of the market 

landscape, they can design portfolios that not only 

endure shocks but harness instability as a source of 

opportunity. In this sense, tail risk is not only a 

challenge to be managed but also a catalyst for 

innovation in investment philosophy and practice. 
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