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Introduction

Financial markets operate within structural limits. Periods of apparent stability often give
way to sudden disruptions, not simply because volatility increases or isolated shocks
occur, but because the system’s capacity to absorb stress becomes constrained. In
practice, most widely used risk indicators focus on observable market conditions such as
volatility levels, credit spreads, liquidity measures, and correlation dynamics. These
indicators provide valuable information about the magnitude and distribution of stress
across markets, yet they do not directly address a deeper structural question: how much
stress the system can continue to absorb before its stabilizing mechanisms begin to
weaken. A growing body of research in financial stability has noted that systemic
disruptions often emerge when pressures accumulate across interconnected markets
rather than from isolated shocks alone (Brunnermeier & Oehmke, 2013; Haldane & May,
2011).

Recentresearch in financial economics and complexity science has increasingly
emphasized that resilience depends not only on the presence of stress but on the adaptive
capacity of the system itself. Financial markets function as interconnected, adaptive
networks in which participants continuously rebalance risk, liquidity, and capital. When
adaptive capacity remains sufficient, markets can accommodate significant disturbances
while maintaining orderly functioning. When adaptive capacity becomes constrained,
however, stress may propagate through the system in nonlinear ways, increasing the
likelihood of structural disruption (Farmer & Foley, 2009; Helbing, 2013). This perspective
aligns with broader resilience theory, which emphasizes that complex systems remain
stable when they retain sufficient capacity to absorb and redistribute external pressures
(Folke et al., 2010). Building on this body of work, the present paper introduces a diagnostic
framework desighed to characterize the interaction between systemic stress load and
adaptive capacity, and to classify the resulting structural posture of financial markets.

Financial Markets as Complex Adaptive Systems

Financial markets display many characteristics associated with complex adaptive
systems. Market participants interact through networks of credit, liquidity provision,
portfolio allocation, and risk transfer. These interactions generate emergent dynamics that
cannot always be inferred from individual components alone. In such systems, local
disturbances may either dissipate harmlessly or propagate across the network depending
on the system’s structural conditions (Haldane & May, 2011).
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Empirical research has repeatedly demonstrated that financial systems exhibit nonlinear
behavior, feedback loops, and clustering of volatility across time. These patterns suggest
that market stability is influenced not only by the magnitude of shocks but also by the
configuration

and resilience of the underlying system (Farmer & Foley, 2009). When financial institutions
and markets remain sufficiently diverse and liquid, shocks can be absorbed through
decentralized adjustments in pricing and balance sheet reallocation. When structural
flexibility declines, however, the same shocks may propagate rapidly across markets,
amplifying instability.

Three Diagnostic Questions in System Stability

Risk diagnostics in financial markets typically address one of three distinct questions
regarding system stability.

The first question concerns the magnitude of stress currently present in the system.
Indicators such as volatility indices, credit spreads, drawdown measures, and liquidity
indicators attempt to quantify the intensity of market pressures at a given pointin time.
These measures are widely used and provide valuable insight into evolving market
conditions.

The second question concerns how stress propagates through the financial system.
Research in systemic risk and financial contagion has emphasized the role of network
interconnections, leverage dynamics, and liquidity spirals in transmitting shocks across
institutions and markets (Brunnermeier & Oehmke, 2013). Indicators such as correlation
networks, absorption ratios, and systemic risk indices attempt to capture these
transmission mechanisms.

A third question, however, has received comparatively less direct measurement: how
much adaptive capacity remains within the system to absorb stress. Financial systems
frequently experience elevated volatility or localized disruptions without experiencing
systemic instability. In such cases the system retains sufficient flexibility—through
liquidity provision, balance sheet adjustments, and capital mobility—to redistribute
pressures across participants. When this adaptive capacity becomes constrained,
however, even moderate disturbances may generate nonlinear amplification.
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This distinction suggests that systemic stability depends not solely on the presence of
stress but on the relationship between stress and the system’s remaining capacity to
absorb it.

Stress Load and Adaptive Capacity in Financial Systems

For conceptual clarity, the interaction described here may be represented as the
relationship between systemic stress load (A) and adaptive capacity (B). Structural posture
emerges from the balance between these two forces rather than from either component
alone.

The stability of complex systems is frequently understood as a function of the interaction
between external pressures and the system’s internal capacity to absorb those pressures.
In engineering and ecological resilience research, systems remain stable when
disturbances remain within the limits of the system’s load-bearing capacity (Folke et al.,
2010). When pressures exceed those limits, nonlinear responses may occur, leading to
abrupt regime transitions or cascading failures.

A similar logic applies to financial markets. Market participants continuously absorb and
redistribute risk through trading activity, liquidity provision, capital allocation, and balance
sheet adjustments. These mechanisms collectively contribute to the system’s adaptive
capacity—its ability to accommodate shocks without generating destabilizing feedback
loops. When this capacity remains robust, markets are able to process disturbances while
maintaining orderly functioning. When adaptive capacity becomes constrained, however,
shocks may propagate more readily through interconnected institutions and markets,
amplifying instability (Brunnermeier & Oehmke, 2013; Haldane & May, 2011).

This interaction can be conceptualized through two fundamental components. The first
component represents the aggregate pressures acting upon the financial system, referred
to here as systemic stress load. The second component represents the system’s adaptive
capacity, defined as the ability of financial markets and participants to absorb,
redistribute, and dissipate these pressures. System stability emerges from the relationship
between these two forces rather than from either component alone.

When systemic stress load remains comfortably within the system’s adaptive capacity,
disturbances are absorbed through routine adjustments in pricing, liquidity provision, and
balance sheet management. When systemic stress begins to approach the limits of
adaptive capacity, the system may enter a transitional phase in which liquidity becomes
more constrained, correlations tighten, and market sensitivity to shocks increases. When

[4]



e )

%)
[/} CURVATURE March 2026
\@y? DIAGNOSTI(

% Structural Stress & Capacity Analytics

stress exceeds available adaptive capacity, feedback dynamics may intensify and
disturbances may propagate rapidly across markets.

This perspective suggests that the stability of financial markets depends not solely on the
presence of stress but on the relationship between stress and capacity. Understanding
this interaction provides a foundation for diagnostic frameworks designed to classify the
structural posture of financial systems.

Residual Adaptive Capacity

While adaptive capacity represents the system’s overall ability to absorb stress, a key
diagnostic quantity is the portion of that capacity that remains available under current
conditions. This remaining flexibility can be described as Residual Adaptive Capacity
(RAC).

Residual Adaptive Capacity represents the portion of the system’s adaptive capacity that
has not yet been consumed by prevailing stress conditions. When RAC remains high, the
financial system retains substantial flexibility to absorb disturbances without generating
destabilizing responses. As RAC declines, however, the margin for absorbing additional
stress becomes progressively narrower.

This concept parallels resilience metrics used in ecological and infrastructure systems,
where the remaining buffer between system load and system capacity determines the
system’s vulnerability to disruption (Folke et al., 2010). In financial systems, declining RAC
may manifest through tightening liquidity conditions, reduced balance sheet elasticity
among market participants, orincreasing synchronization across asset classes.

Importantly, the purpose of estimating RAC is not to forecast market direction. Rather,
RAC functions as a diagnostic indicator of structural flexibility, allowing analysts to assess
how close the system may be operating to its load-bearing limits.

Structural Posture Classification

The interaction between systemic stress load and adaptive capacity produces observable
structural states within the financial system. These states can be characterized as distinct
structural postures reflecting different levels of flexibility and constraint within the system.

When Residual Adaptive Capacity remains high, the system exhibits a Flexible or Balanced
Posture. Under these conditions market disturbances are readily absorbed and liquidity
conditions remain broadly supportive of normal market functioning.

[5]
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When stress begins to engage a meaningful portion of adaptive capacity, the system may
enter a state of Adaptive Contraction. In this posture the financial system remains stable
but operates under increasing constraint. Liquidity provision may become more selective,
correlations may tighten across markets, and sensitivity to additional disturbances may
increase.

When systemic stress approaches or exceeds available adaptive capacity, the system may
transition into Structural Strain. In this state the remaining capacity to absorb disturbances
becomes limited, increasing the likelihood that shocks will propagate across markets and
institutions. Structural strain does not necessarily imply immediate crisis, but itindicates
that the system is operating near the limits of its structural flexibility.

These classifications provide a deterministic way to interpret systemic conditions by
focusing on the interaction between stress and capacity rather than on any single market
indicator.

Structural Regime Characterization

The relationship between observable market conditions, residual adaptive capacity, and
structural posture can be illustrated through the following regime characterization
framework.

Table 1

Illustrative Characterization of Financial Market Structural Regimes

Market Volatility Liquidity Correlation Balance Sheet Residual Adaptive

Environment Conditions Conditions Structure Flexibility Capacity (RAC) Structural Posture
Stable Expansion Low Deep Diversified High High Flexible / Balanced
Volatility Moderate Slightly Increasing Moderate Moderate Adaptive
Adjustment Tightening Contraction
Liquidity Stress Elevated Constrained Tightening Declining Low Structural Strain
Rapidly
Palicy Moderate Improving Elevated but Recovering Moderate Adaptive
Stabilization Stabilizing Contraction
Liquidity Low Abundant Normalizing High High Flexible / Balanced
Expansion

Table 1 illustrates how observable market conditions correspond to varying levels of
Residual Adaptive Capacity (RAC) and structural posture within the financial system. While
traditional indicators describe prevailing market conditions, RAC provides a diagnostic
estimate of the system’s remaining ability to absorb stress. Structural posture
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classifications therefore represent the system’s position relative to its adaptive limits
rather than a forecast of market direction.

Traditional market indicators describe prevailing conditions within financial markets, yet
they do not directly measure the system’s remaining ability to absorb stress. Residual
Adaptive Capacity provides a diagnostic estimate of the system’s remaining flexibility
under current conditions, allowing structural posture to be classified systematically.

Role Within Institutional Risk Architecture

The diagnostic framework described in this paper is not intended to replace existing
financial risk metrics. Measures such as volatility indices, liquidity indicators, and credit
spreads provide essential information regarding market conditions and systemic
pressures. Rather, the framework introduced here is designed to operate as a structural
interpretation layer within broader risk monitoring systems.

By focusing on the interaction between systemic stress load and adaptive capacity,
structural posture classification can complement traditional indicators by providing insight
into how close the system may be operating to its load-bearing limits. This perspective may
assist analysts and risk managers in contextualizing evolving market conditions,
particularly during periods when stress begins to accumulate across multiple dimensions
of the financial system.

Such diagnostic perspectives are increasingly relevant in complex financial environments
where interactions between institutions, markets, and liquidity conditions can produce
nonlinear outcomes (Helbing, 2013).

Empirical Illustrations of Structural Posture

Toillustrate how the interaction between systemic stress load and adaptive capacity may
manifest in real market conditions, this section considers three recent market
environments that displayed markedly different structural characteristics: the low-
volatility expansion of 2017, the liquidity shock during the COVID-19 market disruption in

March 2020, and the monetary tightening cycle of 2022. These episodes provide useful
examples of how the interaction between systemic stress and adaptive capacity can
produce different structural postures in financial markets.

The purpose of these illustrations is not to retrospectively predict market movements, but
rather to demonstrate how the framework described in this paper can provide a diagnostic
interpretation of evolving systemic conditions.

[7]
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Case 1: Low-Volatility Expansion (2017)

The year 2017 is widely recognized as a period of unusually low volatility and stable
liquidity conditions across global financial markets. Equity volatility indices remained near
historical lows, credit spreads remained compressed, and liquidity conditions across
major asset classes were broadly supportive of normal market functioning.

From the perspective of the stress—capacity framework, this environment can be
characterized as one in which systemic stress load remained relatively low while adaptive
capacity remained robust. Market participants maintained substantial balance sheet
flexibility, liquidity providers remained active, and diversification across asset classes
allowed shocks to dissipate without significant propagation.

Under these conditions, Residual Adaptive Capacity would be expected to remain high,
indicating that the financial system retained significant flexibility to absorb disturbances.
In the terminology introduced earlier, this environment corresponds to a Flexible or
Balanced structural posture.

Importantly, this posture does not imply the absence of risk. Even during periods of low
volatility, structural vulnerabilities may accumulate in the background through leverage
expansion or asset valuation pressures. However, the presence of ample adaptive
capacity allows the system to absorb routine disturbances without generating destabilizing
feedback dynamics.

Case 2: Liquidity Shock During the COVID-19 Market Disruption (March 2020)

The global market disruption that occurred in March 2020 provides a clear example of a
system operating under severe structural strain. During this period, volatility increased
sharply across asset classes, credit spreads widened rapidly, and liquidity conditions
deteriorated across multiple markets simultaneously.

The sudden increase in systemic stress load was accompanied by a rapid decline in the
system’s ability to absorb that stress. Market participants faced balance sheet
constraints, liquidity providers withdrew from certain markets, and correlations across
asset classes tightened as investors sought to reduce risk exposures.

These conditions are consistent with a situation in which systemic stress approached or
exceeded the system’s available adaptive capacity. As a result, disturbances propagated
rapidly across markets, and feedback dynamics intensified until large-scale policy
interventions stabilized the system.
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Within the stress—capacity framework, such an environment corresponds to Structural
Strain, in which Residual Adaptive Capacity becomes limited, and the system operates
close to its load-bearing limits.

This episode illustrates an important feature of structural diagnostics: extreme volatility
alone does not necessarily define structural strain. Rather, strain emerges when elevated
stress interacts with constrained adaptive capacity, reducing the system’s ability to
redistribute pressures.

Case 3: Monetary Tightening Cycle (2022)

The monetary tightening cycle that unfolded across global markets in 2022 represents a
different type of structural environment. During this period, volatility and macroeconomic
uncertainty increased as central banks raised interest rates in response to inflationary
pressures. Bond markets experienced significant repricing, equity valuations adjusted, and
liquidity conditions tightened across certain segments of the financial system.

However, despite elevated volatility and repricing pressures, the financial system
continued to function without the widespread liquidity breakdowns observed during the
March 2020 disruption. Financial institutions remained operational, trading activity
continued across major markets, and balance sheet adjustments occurred gradually
rather than through abrupt cascades.

From the perspective of the stress—capacity framework, this environment can be
interpreted as a state of Adaptive Contraction. Systemic stress load increased relative to
previous years, yet the system retained sufficient adaptive capacity to absorb these
pressures through gradual adjustments in pricing, liquidity provision, and capital
allocation.

In such conditions, Residual Adaptive Capacity declines relative to normal environments
but does not collapse entirely. The system remains stable, though it operates under
increasing constraint and heightened sensitivity to further disturbances.

Implications for Risk Monitoring

The framework outlined in this paper suggests that systemic risk monitoring may benefit
from incorporating diagnostics that estimate the interaction between systemic stress load
and adaptive capacity. Traditional indicators such as volatility, credit spreads, and liquidity
measures remain essential for identifying evolving market pressures; however, these

9]
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indicators primarily describe conditions rather than the system’s remaining ability to
absorb those pressures. A diagnostic estimate of Residual Adaptive Capacity (RAC) can
provide an additional layer of interpretation by indicating how much structural flexibility
remains within the system under prevailing conditions. When RAC remains high,
disturbances are more likely to be absorbed through routine market adjustments. When

RAC declines toward constrained levels, the system may become increasingly sensitive to
shocks and more susceptible to nonlinear amplification. Incorporating structural posture
classification alongside existing indicators may therefore assist analysts and risk
managers in contextualizing periods of market stress and in assessing how close financial
systems may be operating to their structural limits.

Conclusion

Financial market instability often emerges not solely from the magnitude of shocks but
from the interaction between systemic pressures and the system’s remaining capacity to
absorb them. Traditional risk indicators provide valuable insight into evolving market
conditions, yet they offer limited direct information regarding the structural flexibility of the
system itself.

This paper has introduced a diagnostic perspective centered on the interaction between
systemic stress load, adaptive capacity, and Residual Adaptive Capacity (RAC). By
focusing on this interaction, financial systems can be classified into structural postures
reflecting varying levels of flexibility or constraint. Such classifications provide a
complementary lens through which analysts may interpret evolving market conditions.

Understanding how close financial systems may be operating to their structural limits
represents an important dimension of systemic risk analysis. Diagnostic approaches that
estimate residual adaptive capacity may therefore provide a useful complement to
traditional financial risk indicators by helping analysts assess how close financial systems
may be operating to their structural limits. The three episodes discussed below illustrate
how different combinations of systemic stress load and adaptive capacity can produce
distinct structural postures within financial markets.
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Residual Adaptive

Market Episode Systemic Stress Load Adaptive Capacity Capacity (RAC) Structural Posture
2017 Low-Volatility Low High High Flexible / Balanced
Expansion

March 2020 Liquidity Extreme Low Very Low Structural Strain
Shock

2022 Tightening Cycle Elevated Moderate Moderate Adaptive Contraction

These examples demonstrate that systemic stability depends not solely on the presence of
stress but on the system’s remaining capacity to absorb and redistribute that stress.
Diagnostic frameworks that estimate residual adaptive capacity therefore provide a
complementary perspective for interpreting evolving market conditions.
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